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Abstract 

Patrick V. Kirch and Roger C. Green proposed that Polynesian cultures today emerged 

and developed in an ancestral homeland situated in western Polynesia, primarily Tonga 

and Sāmoa. The archaeological marker for the beginnings of cultural and linguistic 

divergence from a founding Eastern Lapita base is Polynesian Plainware pottery 

produced for nearly 1,100 years during the Polynesian Plainware phase. Kirch and 

Green believe this transition reflects social and economic changes that led to the 

development of an ancestral Polynesian society. An ongoing debate in Pacific 

anthropology is whether archaeologists can convincingly identify and explain the 

historical trajectory of an ancestral Polynesian society. 

My dissertation evaluates the development of an ancestral Polynesian society in Tonga 

by identifying three processes that shaped its trajectory: isolation, integration, and 

adaptation. By focusing largely on undecorated ceramics from several Tongan sites, 

comparisons can be made within Tonga and across the archipelagos of western 

Polynesia that have implications for understanding unique island histories. 

If Polynesian culture developed in western Polynesia then the evidence for social and 

economic change may potentially be reflected in an adequate assessment of the 

archaeological record from the end of the Lapita phase into the Polynesian Plainware 

phase. That includes not only ceramic data but non-ceramic data such as site 

distribution, settlement patterns, subsistence practices, demographic studies, and 

geochemical source data – all of which provide a more holistic view of early Polynesian 

culture in Tonga and aid considerably in how we as anthropologists perceive past 

Polynesian lifeways and development through time. 

Keywords:  Ancestral Polynesian Society; Tonga; Polynesian Origins; Ceramics 
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Chapter 1.  
 
Introduction 

Polynesian culture and origins have long intrigued the public and captivated the 

attention of academic researchers. Of particular interest to archaeologists has been the 

explanation and understanding of the development of Polynesian cultures which, it has 

been proposed, have their roots in an ancestral homeland situated in western Polynesia, 

primarily Tonga and Sāmoa (Burley 1998; Goldman 1970; Green 1981; Groube 1971; 

Kirch 1984, 1997, 2000; Kirch and Green 1987, 2001). An ongoing debate in Pacific 

anthropology is whether archaeologists can convincingly identify and explain the 

historical trajectory of an ancestral Polynesian society (Addison and Matisoo-Smith 

2010; Kirch and Green 2001; Smith 2002). 

In 2001, Patrick V. Kirch and Roger C. Green proposed that an ancestral 

Polynesian society emerged and developed culturally and linguistically in western 

Polynesia. With later migrations eastward, these peoples would have been ancestral to 

ethnographically known Polynesian communities today. First settlement in what 

becomes western Polynesia took place during the Lapita phase ca. 2850 cal BP (Burley 

et al. 2012). “Lapita” refers to the distinctive dentate-stamp pottery produced by this 

Austronesian-speaking group of seafarers, an artifact type that clearly tracks their 

migration from west to east across Oceania. In western Polynesia, decorated Lapita 

ceramics disappear quickly, dominantly gone by 2650 cal BP. This transformation marks 

the onset of the Polynesian Plainware phase, a culture historical period lasting until 1550 

cal BP. For my dissertation, I use “phase”, as defined by Willey and Phillips (1958:22), 

as a formal culture-historical unit with traits that “distinguish it from all other units 

similarly conceived”. Thus, Plainware ceramic assemblages, and the Polynesian 

Plainware phase, are commonly equated with development of the distinctive Polynesian 

cultural template. 
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Archaeologists working in western Polynesian over the past half century have 

excavated numerous sites with Polynesian Plainware ceramics, and a general outline of 

ceramic change and chronology was established for this developmental stage (Burley 

1998; Dye 1988a; Green 1979; Kirch 1988; Poulsen 1987; Sand 2007; Smith 2002). 

However, Anita Smith (2002) has challenged the veracity of the Kirch and Green model 

for ancestral Polynesian society, arguing there to be no firm evidence for culture change 

from the earlier Lapita period through to the end of the Plainware phase. Critical to 

evaluating both our current understanding of Polynesian Plainware development and 

Smith’s critique are data from Tonga. Polynesian Plainware sites are widespread and 

ubiquitous throughout the Tongan archipelago. Smith’s summary of the data 

notwithstanding, there has yet to be a detailed analysis or integrative synthesis of this 

period in Tongan history, nor has there been an in-depth study of ceramic transition and 

its implications for the thousand-year sequence in Tonga. Smith’s assessment of the 

Lapita/Polynesian Plainware transition, thus, seems premature. The overarching goal for 

this dissertation is thus to provide that synthesis, focusing on ceramic analysis from 

several Tongan sites, but putting these and other data from western Polynesia into 

comparative perspective. These facilitate insight into the development of an ancestral 

Polynesian society in Tonga with implications and considerations for other areas of 

western Polynesia. 

Having stated my broadest goal, specific objectives for this dissertation are: 

1) to evaluate the concept of an “ancestral Polynesian society” or 
homeland as reflected in the archaeological record in Tonga; 

2) to establish a detailed ceramic chronology in Tonga equated with 
ancestral Polynesian society and compare it with other western 
Polynesian ceramic assemblages; 

3) to examine other archaeological data assemblages associated with 
ancestral Polynesian society and changes through time within both Tonga 
and elsewhere in western Polynesia; 

4) to interpret, as far as the data allow, the processes through which 
ancestral Polynesian society developed leading to the Polynesian cultural 
template known historically. 
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Kirch and Green (2001:89-91) argue that ancestral Polynesian culture was 

innovative, developing from a founding Eastern Lapita base through to the succeeding 

Polynesian Plainware phase. Polynesian Plainware is not a change from one ceramic 

tradition to another precipitated by either an overall technological revolution or 

population replacement. Rather, it signals local change in the ceramic assemblage, 

mainly the loss of decorative vessel forms associated with a transition in the economic, 

demographic, and presumably social realms (Green 1979; Kirch and Green 2001; Sand 

2007). Among other things, this includes changes in population size (Burley 2007a), 

settlement pattern (Burley 2007b; Spennemann 1987, 1989) and subsistence economy 

(Burley 1998; Steadman 2006). As argued in subsequent chapters, these transitions 

took place in isolation in western Polynesia with only limited influence from outside 

(Burley 1998, 2007b, 2007c; Green 1979; Kirch and Green 2001; Spennemann 1989). 

Smith (2002), on the other hand, asserts that early archaeological evidence does not 

support the concept of a specifically proto-Polynesian ancestral society in western 

Polynesia during the Polynesian Plainware phase. To Smith, there is no distinct 

difference between Lapita and Polynesian Plainware beyond the loss of decorated 

ceramics. 

1.1. Isolation, Integration, and Adaptation 

In this dissertation, I argue that an ancestral society did indeed develop. I further 

argue that three processes were instrumental—isolation, integration, and adaptation. 

These led to a different and distinctive evolutionary trajectory for Polynesia relative to 

regions to the west in Melanesia (Figure 1-1). What I refer to as isolation, integration, 

and adaptation closely resembles Green’s (1991a, 2000) “Triple-I model” of intrusion, 

integration, and innovation used to explain settlement processes for Lapita expansion 

into and across Oceania. Table 1-1 provides his definitions for these processes. My 

model, as outlined in Table 1-2, builds on this, but intrusion is replaced with isolation 

since Tonga was uninhabited during initial Lapita settlement. Tonga is a large 

archipelago of islands and, following this colonization these islands, could have easily 

broken up into smaller regional units as opposed to maintaining internal societal 

cohesion. Like Green, however, I emphasize a continuing process of integration, but 

integration in the face of population isolation. The concepts of innovation and adaptation 
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as responses to natural and anthropogenic changes in environment, transformations in 

population size, and in other areas are similar conceptual frameworks but with different 

underlying principles. 

 

Figure 1-1. The Polynesian Triangle with the Kingdom of Tonga highlighted. 

 

Table 1-1. Triple-I definitions (from Green 1991a:298-299; Green 2000:374). 

Intrusion 
Movement of Lapita peoples into Near Oceania and interacting with indigenous 
population 

  Cultural practices present in pre-Lapita assemblages (mainland New Guinea) continue  

  during Lapita horizon and occur in Lapita assemblages within the Bismarck Archipelago 

Integration Acquiring a number of cultural, genetic, and phenotypic traits 

  Elements occur in both pre-Lapita and Lapita assemblages in the Bismarck Archipelago 

Innovation Development of new ideas and characteristics  
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Table 1-2. Isolation, Integration, and Adaptation definitions. 

Isolation 
Colonization of Lapita peoples into Tonga and Lau with Tongatapu as the hub of 
colonization 

  Upon initial colonization, limited interaction with populations in the west, primary focus  

  of settlement within unoccupied Tongan Archipelago developing local signature 

Integration Archipelago of Tonga demonstrates material homogeneity across islands in stylistic 

  form and manufacturing technologies 

Adaptation Development of a number of cultural, genetic, and phenotypic traits 

  Elements occur in Polynesian assemblages with distinct traits emerging during the 

  Polynesian Plainware shortly after Lapita colonization 

Evidence for relative isolation during the Polynesian Plainware phase in Tonga 

theoretically should be evident in the absence of exotic goods from outside of the region. 

This can be examined through several aspects of the archaeological record, notably the 

presence/absence of exotic lithic materials such as volcanic glass or fine-grained adze 

basalts, or of other exotic materials such as non-local shell, or exotic ceramics identified 

by stylistic features, or petrographic analysis of temper sands. For integration to play a 

central role, a high degree of interaction within Tonga needs to be demonstrated. Data 

related to integration can be illustrated by inter-island transfers of obsidian and basalt 

from local sources and their distribution throughout the archipelago. Most importantly it 

should be reflected within the ceramic record by internal homogeneity in style, 

technology, and function that is contrasted with external variation compared to Fiji and 

other archipelagos further to the west. Finally, the processes of adaptation can be 

examined by tracking change in settlement pattern, site distribution, demography, and 

subsistence economy, including intensification in dryland agriculture systems. 

Related to the concept of an ancestral Polynesian society emerging in western 

Polynesian during the Polynesian Plainware phase, I address the following four 

questions: 

1) Did an ancestral Polynesian society develop in relative isolation from 
Fiji and island groups to the west? 

2) Is there a high degree of interaction within Tonga but also with western 
Polynesia during the Polynesian Plainware phase? 
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3) Does the Polynesian Plainware ceramic chronology in Tonga vary 
substantially from coeval ceramics in the islands of Lau, central and 
western Fiji, Sāmoa, Futuna and Uvea? 

4) Did major transitions occur during the Polynesian Plainware phase 
leading toward a distinctive ancestral Polynesia settlement/subsistence 
economy? 

1.2. Dissertation Data and Analysis 

To evaluate the concept of an ancestral Polynesian society developing in relative 

isolation in Tonga and to assess the question of ceramic continuity/change I excavated a 

Polynesian Plainware site at Falevai, on Kapa Island in the Vava’u Group of northern 

Tonga. Falevai specifically was selected since it had a small basal component with late 

Eastern Lapita ceramics (Burley and Connaughton 2007; Connaughton 2007). The site 

reflects the transition from the Lapita phase to Polynesian Plainware phase, the latter 

phase including a full ceramic sequence without decoration. As Smith (2002:146) stated, 

a site with a late Lapita or a transitional Polynesian Plainware assemblage is the 

necessary starting point to evaluate the concept of an ancestral Polynesian society 

archaeologically. Documentation of the ceramic transition is critical for the loss of 

ceramic decoration signals the archaeological break from Lapita to ancestral Polynesian 

society (Green 1974a:251; Kirch and Green 2001:168). 

In conjunction with the Falevai data, I sampled and analyzed ceramics from three 

other assemblages excavated by David V. Burley between 1992 and 1999. Two of these 

sites, Ha’ateiho on the island of Tongatapu and Tongoleleka on Lifuka Island in Ha’apai, 

have both a Lapita occupation and a Polynesian Plainware occupation (Burley et al. 

1999, 2001). The third site, Holopeka on Lifuka Island, Ha’apai, has only a Polynesian 

Plainware occupation. With Falevai, these sites cover the geographic spread of island 

groups in Tonga and thus provided control for ceramic variation over space and time, 

and helped to define the ceramic trajectory from Lapita occupation to the Polynesian 

Plainware phase. In addition to my ceramic data analysis, I incorporated archaeological 

data from published literature, non-ceramic data from archaeological sites in Tonga, and 

historical linguistic data and comparative ethnography from published sources as 

highlighted by Kirch and Green (2001). 
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1.3. Lapita and Polynesian Plainware Phases in Western 
Polynesia 

Polynesian Plainware ceramics are present in archaeological sites throughout 

western Polynesia including the archipelagos of Tonga, Sāmoa, Futuna, and ‘Uvea 

(Figure 1-2). They also occur in the Lau Group of Fiji, a situation Burley et al. (2010) 

argue ties these islands to a Tongan interaction sphere in earlier history. Figure 1-3 

provides a culture historical sequence for all five archipelagos and illustrates regional 

similarities in the transition from Lapita to Polynesian Plainware ceramics, to the ultimate 

loss of ceramics altogether, except in Lau. Within the first two centuries of Lapita 

colonization in western Polynesia there is an overall reduction in the types and 

frequency of complex ceramic vessel forms, as well as the loss of dentate-stamping 

(Addison et al. 2008; Best 2002; Burley 1998, 2005; Burley and Connaughton 2007; 

Kirch and Green 2001; Sand 2007). The complete loss of decorated ceramics marks the 

onset of the Polynesian Plainware ceramic phase. Local variations in Polynesian 

Plainware ceramics become evident over time across western Polynesia, as will be 

discussed in detail in Chapter 4. Green and Kirch (2001) see this regional variation as 

necessary to the ultimate development of independent Polynesian societies in western 

Polynesia. To better understand Polynesian Plainware, I must first describe Lapita 

pottery, from which it is derived. 

The colonizing Lapita phase is demarcated in western Polynesia by distinctive 

dentate-stamped decorated earthenware pottery categorized as Eastern Lapita (Burley 

et al. 2002). Lapita ceramics in general have a distribution range from the southern 

mainland Papua New Guinea through the Bismarck Archipelago, across the 

Near/Remote Oceanic divide into Vanuatu, New Caledonia and Fiji and, ultimately into 

western Polynesia (David et al. 2011; Kirch 1997). Tonga and Sāmoa are the eastern 

most extent known for Lapita settlement. In Tonga, first landfall for Lapita peoples 

occurred 2900-2850 cal BP (Burley et al. 2012).  
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Figure 1-2. Fiji/Western Polynesia highlighting relevant archipelagos discussed 
in text. Dotted line represents the Melanesian/Polynesian divide. 

Lapita pottery as a whole is a low temperature fired earthenware typically 

manufactured of local clays and tempered with a variety of different materials (Kirch 

1997). Decoration within Eastern Lapita assemblages include dentate-stamp, incision, 

notching, shell impression, and appliqué, integrated into a highly structured design 

system. It generally occurs in 4-7% of sherd assemblages in Tonga (Burley et al. 2010), 

compared to 30-50% in more westerly Lapita sites (Kirch 2000; Sand 2001). The largest 

majority of ceramic vessels in Eastern Lapita are not decorated. Eastern Lapita ceramic 

tempers consist of either calcareous beach sands and/or mineral sands naturally 

placered from tephra-based agricultural soils (Dye and Dickinson 1996). A variety of 

vessel forms and sizes encompass the Lapita ceramic series, yet no single assemblage 

includes all varieties (Kirch 1997:120). 

Archaeologists across Oceania categorize regional variations of decorated Lapita 

ceramics as “provinces” demarcated as Far Western, Western, Southern, and Eastern 

(Anson 1983; Green 1978, 1979; Kirch 1997; Sand 2000, 2001). From west to east, 

there is a general trend of simplification and decreasing motif richness within Lapita 

ceramic assemblages. Summerhayes (2001, 2009) argues the differences are temporal, 
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with the reduction and simplification of dentate-stamping being a product of time not 

space. It is clear, however, that eastern Lapita ceramics from Tonga, Lau and Sāmoa, 

dating 2900-2650 cal BP, represent a significantly different complex relative to Far 

Western, Western, or Southern Lapita sites (Bedford et al. 2007; Best 2002; Burley 

1998; Burley et al. 2002; Green 1979; Sand 2001, 2007). 

 

Figure 1-3. Culture History of western Polynesia based on Best 2002; Burley 
1998, 2005; Kirch 1981; Rieth and Hunt 2008; Sand 1990, 1998. 

The Eastern Lapita ceramic aspect is characterized by markedly simplified Lapita 

motifs when compared to Lapita motifs in western Fiji and further west (Burley et al. 

2002; Kirch 1997). However, Western Lapita motifs have been identified in Tonga during 

the initial settlement period, specifically at one site, Nukuleka on Tongatapu (Burley and 

Dickinson 2001, 2010). Recent data suggest Nukuleka was a founding colony for 

Polynesia (Burley and Dickinson 2001; Burley et al. 2010). This site served as a possible 

population base for expansion north through Tonga to Sāmoa, and probably west into 

the Lau Group of Fiji (Burley et al. 2010). The Eastern Lapita decorative style 

disappeared within two centuries after initial settlement giving way to Polynesian 
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Plainware ceramics. This is the transition proposed by Kirch and Green (2001) for initial 

development of ancestral Polynesian society. 

The Polynesian Plainware phase (ca. 2650-1550 cal BP) is distinguished by 

undecorated ceramics and a smaller number of vessel forms (Burley 1998; Dye 1996; 

Green 1979; Kirch 1997). Social transformations and cultural adaptations including 

settlement dispersal, population growth, and development of an intensified dryland 

agricultural system presumably contributed to the emergence of an ancestral Polynesian 

society cumulatively over the course of the next 1,200 years (Burley 2007a). The 

Polynesian Plainware phase is thus both a period of cultural incubation enabling an 

ancestral Polynesian culture to develop, and a template for individual Polynesian 

societies to emerge from. One or more of these latter groups moved eastward, ca. 1025-

1120 cal BP (Wilmshurst et al. 2011), to serve as the population nucleus for colonization 

of eastern Polynesian archipelagos (Groube 1971; Kirch and Green 2001). 

Investigations conducted by Burley (1998), Dye (1988a, 1996), Green (1974a, 

1979, 1986), Groube (1971), Kirch (1988), Poulsen (1987), Spennemann (1989), and 

Sand (1992) provide the current basis for classifying Polynesian Plainware pottery and 

provide a foundation in which my analysis is grounded. Such vessels represent a 

continuing tradition of pottery production from the founding Eastern Lapita phase. Lapita 

vessels reported in Tonga are mainly comprised of sub-globular jars with everted rims, 

carinated vessels, collared jars and a variety of bowl forms. Large globular jars with 

restricted orifice, flat-bottomed dishes with everted sides, narrow-necked water jars with 

handles, cups, pot stands and pot lids have also been identified (Burley 1998:353). 

Generally conceptualized as “utilitarian ware” within Lapita assemblages, 

undecorated plain ceramics were likely used for storage, serving and possibly cooking 

(Burley 1998:361; Kirch and Green 2001:168). Retention of ceramics in the Polynesian 

Plainware phase is thought to have been the retention of functional wares while 

presentation or ritual vessels with decorative designs were lost (Kirch 1997). More 

information on the techno-functional aspects of undecorated vessels is needed because 

the ‘umu (underground earth-oven), a longstanding (evident in Lapita and Plainware 

sites) and traditional means of hot food preparation, does not require pottery to facilitate 

cooking. As a consequence of being typecast as utilitarian, undecorated vessels have 
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been less thoroughly studied than decorated Lapita wares in archaeological studies in 

the Pacific as a whole. 

Data on non-ceramic materials, such as basalt and obsidian, provide alternative 

avenues for assessing local interaction based on sourcing of the materials to 

archipelago origins. Sources for procuring obsidian are abundant in the Bismarck 

Archipelago relative to western Polynesia (Kirch and Green 2001:183; Reepmeyer and 

Clark 2010:2). Bismarck Archipelago obsidian, however, has yet to be reported in 

western Polynesia from either Lapita or Polynesian Plainware sites (Burley et al. 2011a). 

Obsidian sources are known on Niuatoputapu, Tafahi (Dye 1988b; Kirch 1988; Ward 

1974) and Tutuila (Clark and Michlovic 1996). Niuatoputapu/Tafahi obsidian is 

widespread from initial settlement through the Polynesian Plainware phase throughout 

Tonga (Burley et al. 2011a). This potentially suggests early expansion of a Tongan polity 

along the axis of the archipelago facilitating internal development with no significant 

outside cultural intrusions. Basalt is more difficult to source since differentiating island-

arc volcanics geochemically is difficult within Tonga. However, Tongan sources can be 

easily distinguished from sources derived from hot-spot volcanism such as Sāmoa. This 

issue is addressed later in the dissertation. 

Kirch and Green (2001:79) assert that the onset of the Polynesian Plainware 

phase signals a period of cultural transition not only represented in ceramic change but 

also correlated with the emergence of proto-Polynesian society based on historical 

linguistics (see also Pawley and Green 1971). For Lapita peoples who settled western 

Polynesia and Fiji, Proto-Central Pacific is the ancestral linguistic substage that is 

commonly shared. Out of this came the divergence of Rotuman, Proto Tokalau-Fijian 

(inclusive of proto-Polynesian), and Western Fijian (Figure 1-4). The separation of Proto-

Polynesian from Proto Tokalau-Fijian is estimated by Best (1984) and Geraghty (1983) 

to have occurred ca. 2000 BP. Linguistic divergence of Proto-Polynesian into Tongic and 

Nuclear Polynesian also presumably occurred in the Polynesian Plainware phase (Marck 

2000:233, 243; Pawley 1996). 

The Polynesian Plainware phase, extending for over a millennium, thus lays the 

foundation for societal and linguistic divergence for the region. In the sequent Formative 

Phase (1550-750 cal BP) in Tonga, pottery manufacture ceases altogether for reasons 
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unknown (Burley 1998:365). This transition from a ceramic to an aceramic 

archaeological record similarly occurs in ‘Uvea, Futuna, and Sāmoa, though Clark 

(1996:451) has suggested localized ceramic production may have persisted until late in 

precontact in Sāmoa. The overall pattern, nevertheless, suggests a common trajectory 

throughout the Polynesian homeland. 

 

Figure 1-4. Diagram of the diversification of Austronesian languages borrowed 
from Ross et al. 2007:7. (Note: Ross et al. 2007 and Geraghty 1983 
differ in their spelling of Proto Toke(a)lau-Fijian). 

1.4. The Island Landscapes of an Ancestral Polynesian 
Homeland 

Western Polynesia is comprised of five main archipelagos that include Tonga, 

Sāmoa, Lau (Fiji), ‘Uvea (Wallis) and Futuna (with Alofi). Here I provide a brief overview 

of these island groups relative to geology, environment, and biogeography to provide 

context for the region as a whole. As it stands, there are nearly 300 islands in western 

Polynesia categorized into four basic types:1) high volcanic islands; 2) sand cays; 3) 

coral atolls; and 4) raised coral limestone (makatea) islands (Kirch 1984:21; Nunn 

2009:693; Steadman 2006:8-16). Volcanic islands and/or archipelagos form by two main 



 

13 

processes: island-arc volcanics or hot-spot volcanism. Island-arcs are archipelagos 

formed by plate subduction at convergent boundaries. This produces magma at depths 

below the over-riding plate, and eventually it will rise to form volcanic islands (Nunn 

2009:691). Island-arcs include, at any one time, different stages of active volcanism, 

erosion, and subsidence, along with the formation of marine limestones, leading to 

complex structures of volcanic to sedimentary rocks (Kirch 2000; Nunn 1994). Pacific 

Plate or “hot spot” volcanism (mid-plate or intraplate islands) creates island chains 

resulting from the slow movement of a tectonic plate across a fixed spot beneath the 

surface (Nunn 1994, 2009). In time, the newly formed island moves away from the hot 

spot and a new island forms over the same spot. 

1.4.1. The Tongan Archipelago 

The Kingdom of Tonga is comprised of 171 islands with a northeast/southwest 

orientation and a linear distance of roughly 800 km from the southernmost island of ‘Ata 

to the northern outliers of Niuatoputapu and Niuafo’ou (Figure 1-5). From Niuatoputapu 

to Sāmoa is a mere 275 km sailing distance while the Lau Islands of Fiji to the west are 

but 330 km away. Traditionally and today, three main island groups – Tongatapu, 

Ha’apai, and Vava’u – divide the archipelago from south to north. Tongatapu dominates 

the southern group, being the largest non-volcanic island in Tonga with a surface area of 

260 km². It was the traditional center for political intensification of the classical Tongan 

chiefdom extending back to at least 1000 cal BP (Burley 1998; Gifford 1929). Today it 

incorporates the modern capital, Nuku’alofa, and is the seat of the current monarchy. 

The populated islands of the central Ha’apai Group consist predominantly of small (>1 to 

13 km²) low-lying coral limestone islands and sand cays positioned within a complex set 

of fringing and off-shore barrier reefs. To the west of these islands are Kao and Tofua, 

two of the major volcanic high islands of the Tofua volcanic chain. The third island group, 

Vava’u, includes over 50 coral limestone islands and sand cays, with ‘Uta Vava’u (89 

km²) being the largest and highest, having steep sea cliffs in some parts and a central 

freshwater lake (Lake Ano). 

Despite the traditional conventions for categorizing the three populated island 

groups, the archipelago consists of two chains of geologically different islands that lie 

relatively parallel to one another (Burley 1998:339). On the western side are volcanic 
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islands and seamounts that form the Tofua Volcanic Arc. These are steep-sided, high or 

truncated volcanic cones, such as Kao and Tofua, respectively. With the exception of 

Niuatoputapu on the far north, the volcanic islands have limited coral reef development  

 

Figure 1-5. Map of Tongan Archipelago from ‘Ata to Niuafo’ou and Sāmoan 
Archipelago. ‘Ata, Tofua, Late and Niuatoputapu are island-arc 
volcanoes. 

precluding significant human settlement (Burley 1998:339; Kirch 1984:21-22). Islands of 

the Tofua volcanic arc provide a source of andesite/basalt for adze manufacturing and 

other artifacts, while Niuatoputapu and Tafahi, additionally provide a source for locally 
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procured obsidian (Dye 1988b; Burley 1998; Kirch 1988). Eruptive events of the volcanic 

islands deposited andesitic tephra on the coral limestone islands. The weathering of 

these sediments over a long period of time has resulted in a rich soil that has supported 

a high-yield agricultural system (Dickinson et al. 1996; Gibbs 1976; Orbell et al. 1985; 

Wilson and Beecroft 1983). The coral limestone islands are typically incorporated within 

complex and resource-rich systems of fringing and off-shore barrier reefs. Accordingly, 

they are the ones on which Lapita and ancestral Polynesian peoples focused. 

1.4.2. The Sāmoan Archipelago 

Sāmoa is separated from Tonga to the south by the Tonga Trench, an extremely 

deep ocean floor chasm that separates the Sāmoan and Tongan archipelagos. Modern 

Sāmoa is divided politically into Independent Sāmoa and American Sāmoa. The islands 

of Sāmoa are volcanic islands that formed through hot spot volcanism along the Sāmoa-

‘Uvea-Tuvalu chain. The hotspot is located east of American Sāmoa near the island of 

Ta’ū (Nunn 1994:46; 1998:161-163). Islands further to the west become progressively 

older as they are distant from the source. The Sāmoan landscape is typically rugged, 

formed through its volcanic history. There are, nevertheless, coastal plains of variable 

width, offshore reef complexes, inland valley systems and upland plateaus. Sāmoan 

soils have varying degrees of fertility, although Holocene volcanic ash deposits enhance 

their suitability for agriculture. 

Independent Sāmoa is dominated by two large volcanic high islands, Savai’i and 

‘Upolu. These are the largest islands in western Polynesia, respectively 1,800 km² and 

1,100 km². While the only evidence for Lapita occupation is the now-submerged 

Mulifanua site on ‘Upolu, Plainware ceramic sites are widespread. As will be discussed, 

these appear much later in the Polynesian Plainware ceramic sequence than the case in 

Tonga. 

1.4.3.  ‘Uvea and Futuna/Alofi 

‘Uvea is a high volcanic island aligned with the Sāmoan-Uvea-Tuvalu hotspot 

chain. ‘Uvea has a land area of 80 km², Futuna is 45.7 km², and Alofi is 18 km² 

(Steadman 2006:203). ‘Uvea also incorporates 22 islets enclosed within a surrounding 
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barrier reef. Futuna and Alofi formed as a westward extension of the Tongan Trench as 

the result of island-arc volcanism (Dickinson and Burley 2007; Kirch 2000:44). Both 

‘Uvea and Futuna are composites of eroded volcanics and raised limestone. They are 

small islands with archaeological evidence for early discovery by Lapita peoples. 

1.4.4. Lau Islands, Fiji 

The Lau Group is a remnant arc of the Tongan Trench and is geologically 

complex, including: volcanic islands, raised coral limestone islands, and sand cays. Lau 

is divided into northern, central and southern Lau along with the Moala group (Best 

1984). There are around 100 islands and reefs in the region with Moala (62.5 km²), 

Lakeba (58.9 km²), and Vanua Balavu (53 km²) being the largest. Upraised coral 

limestone islands in Lau have fringing reefs and, with offshore barrier reef complexes, 

incorporate a rich and diverse array of marine resources for exploitation. Shorelines in 

Lau vary from sheer cliffs to coastal beaches, or a combination thereof (Steadman 

2006:10). The human occupation of Lau began with Lapita settlement and it has been 

continuous since (Best 1984). 

1.5. Environment 

Western Polynesia (including Lau) is characterized by two distinct seasons, wet 

and dry (Kirch 1994). The wet season begins in September-October and ends around 

May-June (Kirch 1994:13). Rainfall in western Polynesia averages 4,000-2,000 mm per 

year (Kirch 1994:11; Kirch 2000:52), which is sufficient to support dryland field 

agriculture without the need for irrigation. 

Sea levels in western Polynesia/Lau were between 1.5 and 2 m higher than 

present around 3,000 years ago (Burley 1998:341; Dickinson et al. 1994:95; Nunn and 

Heorake 2009:235). Archaeological sites dating to the initial Lapita settlement phase are 

often found along older beach terraces, sometimes occurring inland from the present 

coastline. Many other factors, however, contributed to site location relative to 

contemporary shorelines including sea level, subsidence or uplift, marine resources near 

reef systems and access to deep, open water (Dickinson and Burley 2007:253-254). 
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Wind and current systems are important factors relative to voyaging, settlement, 

and island ecology in western Polynesia. Generally, the southern hemisphere winter is 

dominated by southeastern trade winds while the southern hemisphere summer has 

both winds and currents that are affected by monsoons and reversals (Irwin 1992:24). In 

respect to sailing within the Tongan archipelago, seasonal southeast trade winds provide 

a natural sailing corridor to facilitate inter-island voyaging along the axis of the 

archipelago and ultimately into Sāmoa. This is important not only for late precontact 

political expansion and integration, but for feasibility of initial exploration and settlement 

of Tonga and beyond (Burley 1998). 

1.6. Biogeography 

Island biogeography is important for establishing a basic understanding of the 

development of human settlement within western Polynesia. Overall, the vegetation 

reflects a Southeast Asian biota, having spread across Near Oceania to Remote 

Oceania, but with a significant decrease in diversity as one travels east (Steadman 

2006). For Tonga specifically, indigenous flora consist of fewer than 350 species, with a 

limited number having any subsistence importance (Whistler 1991). Tonga also marks 

the eastern limit for mangroves, conifers, and cycads, with only a single species of each 

for the latter two (Steadman 2006:51). If early colonizers were to subsist off of plants, 

they would have had to transport them, along with a working knowledge of 

horticulture/arboriculture to establish permanent settlements. 

Despite meagre and limited floral resources for subsistence, reefs, and lagoons 

offer an endless bounty from which early Lapita peoples foraged. Shellfish such as 

Anadara antiquata and Gafrarium sp. are found in large quantities on Tongatapu at most 

early sites, along with fish and sea turtle remains in Tonga (Burley 1998). Even today, 

reef and marine environments provide a diverse and productive range of resources. 

Terrestrial fauna, however, is limited. The only native mammal is the fruit bat (Pteropus 

tonganus), and there are restricted ranges of birds and herpetofaunas (Burley 1998; 

Steadman 2006). 

Most of what we know about island environments in the longer term comes from 

archaeological and palynological research (Fall 2005, 2010; Flenley and Farelly 1996; 
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Flenley et al. 1999; Steadman 2006). The consensus is that human-induced impacts are 

responsible for modern-day island biotas (Steadman 2006). People have severely 

affected island ecosystems with the extinction, extirpation, or resource compression of 

bird, turtle, iguana, shellfish, and fish populations (Cannon and Yee 2001; Dickinson and 

Barton 2001; Spennemann 1989; Steadman 2006; Steadman et al. 2002a, 2002b). First 

Lapita colonizers heavily affected bird populations either through hunting or indirectly 

through habitat modification. The consequence was the extinction of least 22 land-bird 

and eight seabird species within two to three centuries of first human occupation 

(Kirchman and Steadman 2005; Steadman 1989, 1993, 1995, 2006). Human-induced 

impact also led to the extinction of a species of iguanas (Pregill and Dye 1989; Pregill 

and Steadman 2004). Forest clearance for dryland farming in the past, as well as in later 

history, has also resulted in a largely anthropogenic landscape today. 

1.7. Dissertation Framework 

In this chapter I have presented my research goals, provided context regarding 

the potential processes for development of ancestral Polynesian society and described 

the study area. Subsequent chapters are ordered in a way to provide further context but 

address my stated objectives. 

Chapter 2 examines the concept of an ancestral Polynesian society as defined 

by Kirch and Green (2001), as well as the methods for its reconstruction. My discussion 

here further centers on counter arguments by Smith (2002) that archaeological evidence 

in western Polynesia pre-1000 BP does not support the concept of a specifically proto-

Polynesian ancestral society in western Polynesia during the Polynesian Plainware 

phase. 

In Chapter 3 I assess the pre-1500 BP radiocarbon record for Tonga, Sāmoa, 

‘Uvea, Futuna and Lau to establish a temporal frame for human settlement, 

development, site distribution, interaction, population expansion and ceramic 

trajectories. A review and critical assessments of these dates provide a background for 

evaluating transitional events and their timing in the archaeological record. 
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Chapter 4 examines the Polynesian Plainware phase and its ceramic correlates 

in western Polynesia. Known ceramic trajectories and data are also evaluated from 

Tonga, Sāmoa, Lau, Futuna, and ‘Uvea. They are subsequently placed within the larger 

discussion of a Polynesian homeland and the development of regional Polynesian 

societies. 

Chapter 5 sets out the ceramic data and methods for my analysis and how they 

relate to my objectives. Site descriptions, analytical procedures, and ceramic 

classifications for Tonga are provided. 

Chapter 6 gives the results of my ceramic analysis. Patterns of change and 

continuity are inferred and discussed between the four sites within Tonga. 

Chapter 7 expands upon my assessment of the Polynesian Plainware phase and 

ancestral Polynesian society. Here I examine the archaeological record for relative 

cultural isolation, adaptation, and integration in western Polynesia generally but Tonga 

specifically. Geochemistry of volcanic glass and stone adzes also provide data to 

resolve questions of isolation and interaction as proposed. 

Finally, in my concluding chapter I summarize the results of my study focusing 

upon the objectives defined in this introduction. 
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Chapter 2.  
 
Ancestral Polynesian Society and its Development 

The concept of an ancestral Polynesian society developing in western Polynesia, 

primarily in Tonga and Sāmoa, but also incorporating the archipelagos of ‘Uvea and 

Futuna, has generated much debate among Pacific scholars (Addison and Matisoo-

Smith 2010; Groube 1971; Kirch and Green 1987, 2001; Smith 2002; Terrell et al. 1997). 

Two hypotheses have been proposed regarding Polynesian origins. The first, as Kirch 

and Green (2001) suggest, has an ancestral Polynesian society developing in situ out of 

a Lapita base in western Polynesia (Kirch and Green 2001). Smith (2002), however, 

disagrees, noting that differences in material culture and other societal traits between 

Lapita and the ancestral Polynesian phase are few, and hardly indicative of cultural 

transformation. Smith’s arguments are critically examined later in this chapter. More 

recently, David J. Addison and Lisa Matisoo-Smith (2010) propose the alternative 

hypothesis. In their scenario, the western Polynesian cultural sequence is not one of 

continuity but disruption by an in-migration from the west, presumably Micronesia, 

sometime after 2000 cal BP. Such a proposed influx of peoples and ideas would have 

significantly influenced or was responsible for the development of ancestral Polynesian 

culture, also bringing with it commensal animals such as rat, dog, pig, and chicken 

(Addison and Matisoo-Smith 2010:5). These peoples would have possessed mtDNA and 

Y-chromosome lineages to influence the physical characteristics of sequent populations 

in western Polynesia. More data on post-Lapita skeletal populations and ancient DNA 

are needed, but they contend such data could “directly link the biological and cultural 

remains in ways that might allow” archaeologists to reject other models for Pacific 

settlement (Addison and Matisoo-Smith 2010:8). 

Intensive archaeological research in Tonga since the mid-1960s has revealed no 

evidence to suggest large-scale population replacement or cultural disruption (Burley 

1998, Kirch 2000). Historical linguists concur, with Tongan and Sāmoan languages 
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sharing common ancestry in the Proto-Polynesian substage without evidence for later 

intrusive elements. As Pawley (1996:391-395) argues, Proto-Polynesian itself is an 

innovation-rich language requiring a long period of relative isolation for its development. 

The introduction of the animals and probably plants identified by Addison and Matisoo-

Smith may well have occurred, but the processes by which they were introduced are 

certainly questionable. In Janet Davidson’s (2012:5) view, it is contact not conquest. She 

(2012:5) also argues for archaeological continuity for Sāmoa, concluding that “evidence 

of a significant arrival at one point in time of new people, plants, animals, material culture 

and ideas” has not yet been definitively proven. She concedes that the early part of the 

Sāmoan archaeological record is still poorly known but that subsistence practices and 

stone adze technology appear to demonstrate continuity in Sāmoa. In fact, she (2012) 

concludes that there appears to be more loss rather than introductions regarding 

material culture in Sāmoa. Based on the archaeological records of Tonga and Sāmoa 

today, the idea of population replacement cannot be supported. Rather, the Kirch and 

Green (2001) model of an ancestral Polynesian society developing in situ provides the 

logical framework to contextualize archaeological inference. 

Whether archaeologists can in fact characterize the homeland from whence 

Polynesians emerged and developed has been of concern for many decades (Kirch 

1997:66). In this chapter, I define ancestral Polynesian society based on Kirch and 

Green’s (2001) reconstructed ethnography using a triangulation method of cross-

referenced data from (1) historical linguistics, (2) biological anthropology (3) comparative 

ethnography, and (4) archaeology. Archaeology plays only a minor role due to the 

abstract nature of the cultural traits Kirch and Green (2001) seek to interpret. I further 

highlight alternative avenues from which to better understand the archaeological record 

in Tonga, specifically, and western Polynesia generally, that relates to ancestral 

Polynesian society. 

2.1. Hawaiki, Ancestral Polynesia 

In Hawaiki, Ancestral Polynesia: An Essay in Historical Anthropology Kirch and 

Green (2001) examine six broad cultural domains, with specific cases in each, utilizing 

archaeological, ethnographic, biological and historical linguistic data to reconstruct 
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aspects of ancestral Polynesian society. By exploring and cross-referencing these 

disciplinary lines of evidence, they privilege interpretations from no single discipline. 

Accordingly, they are able to reconstruct as thoroughly as possible the baseline of an 

ancestral Polynesian culture, and in their words “get our history under control” (Kirch and 

Green 2001:21). Kirch and Green (2001) provide a model in which anthropologists can 

test aspects of proto-Polynesian culture, and either refine or contest the model with new 

data. Following the lead of earlier anthropologists (Flannery and Marcus 1983; Taylor 

1948; Sapir 1916), they conduct this study under the precept of historical anthropology 

ultimately hoping to provide an ethnography of ancestral Polynesia. 

Kirch and Green (1987:433; 2001:18-21) begin their analysis with the underlying 

assumption that Polynesian languages and cultures can be treated as a phylogenetic 

unit. They use the term ‘phylogenetic model’ to emphasize historical sequences of 

cultural differentiation or divergence within related groups, regardless of the means of 

transmission (Kirch and Green 2001:13). This provides the basis for historical 

reconstruction through comparative analysis to determine the ancestral features of 

contemporary Polynesian societies. The comparative analysis is done using a 

triangulation method in which independent lines of evidence through historical linguistics, 

archaeology, comparative ethnography, biological anthropology, and sometimes oral 

traditions (Kirch and Green 2001:42) are cross-checked. Their focus is on a holistic 

perspective to recover the deep history of “peoples without history” with the hope of 

unearthing their “visceral texts” (Kirch and Green 2001:2). Each of their units for 

comparison is briefly discussed here. 

2.2. Historical Linguistics  

Historical linguistics is the study of language change with comparative linguistic 

methods used to establish historical relatedness to construct language families, 

reconstruct proto-languages, and document changes over time. Comparative linguistics 

accounts “for similarities which cannot be attributed to chance, by assumption they are 

[the] result of descendency from a common ancestor” (Hock 1991:556 cited in Marck 

2000:9). Kirch and Green (2001:33) employ a rigorous linguistic method to identify 

linguistic homelands and relationships. By first exploring linguistic data sets that provide 
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foundation languages for islands in Remote Oceania, they subsequently correlate these 

with foundation cultures (i.e., the first archaeological culture) observed within the region. 

Proto-languages are reconstructed as a key to past cultural behaviours and 

material culture (Kirch and Green 2001). They make a distinction between lexical 

reconstruction and semantic reconstruction following Blust (1987). A lexicon of a 

language is simply its vocabulary, including words and expressions. Accepting the 

POLLEX lexical reconstructions (Biggs 1998; Biggs et al. 2011) as they are, Kirch and 

Green (2001:45) start with the proposition that a language had a word with a particular 

meaning and ask “what was the proto-morpheme which probably meant ‘X’”. For 

semantic reconstruction, they ask, “what was the probable meaning of proto-morpheme 

‘X’ within a given semantic field”. Semantic reconstruction relies on mining 

ethnographies, and other data sets to gain context and to facilitate interpretive insight for 

lexical reconstruction (Kirch and Green 2001:45, 279). 

Linguistic reconstructions enable Oceanic anthropologists to search for 

archaeological correlates of any given proto-language. By tracking foundation languages 

and divergences across the Pacific, archaeologists can develop culture histories that can 

be tested with archaeological data, while also drawing from word banks for material 

culture, production systems, and social relations (Connaughton 2012). 

2.2.1. Proto-Central Pacific 

All Polynesian languages are members of the Austronesian language family 

(Marck 2000:5). Austronesian extends from Taiwan through island southeast Asia, the 

Philippines, island and coastal Papua New Guinea, island Melanesia, Micronesia, and 

Polynesia, as well as southwest to Madagascar (Bellwood et al. 1995). Languages in 

remote Oceania fall within the “Oceanic” subgroup of Austronesian. As Kirch (1997) 

illustrates, the Oceanic subgroup matches closely with the distribution of Lapita sites. 

“Polynesian” is part of a language subgroup of Oceanic called Proto-Central Pacific 

(PCP) that includes Fijian, Rotuman, and all Polynesian languages. This subgroup is 

sometimes associated with the historical development of the Eastern Lapita province. 
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The Proto-Central Pacific interstage is “weakly attested by lexical innovations” 

from Oceanic, possibly due to rapid Lapita colonization (Geraghty 1983, 1996; Gray and 

Jordan 2000; Gray et al. 2009; Kirch and Green 2001:57; Pawley 1996). However, it is at 

the eastern geographic end of Lapita colonization where language differentiation within 

the Proto-Central Pacific dialect chain emerges, resulting in Proto-Western Central 

Pacific and Proto-Eastern Central Pacific, the latter also referred to as Proto-Tokalau 

Fijian (Geraghty 1983:348). Geraghty (1983:352) suggests that one cannot associate an 

archaeological stage with the Proto-Central Pacific dialect since it is temporally brief. He 

does propose Proto-Tokalau Fijian as a pre-Polynesian stage including languages of 

eastern Fiji/western Polynesia (Figure 2-1). Potentially this correlates with the Eastern 

Lapita complexes of Lau, Tonga, and Sāmoa. Language diversification within Central 

Pacific is due to network-breaking, population expansion and re-emergence with shifting 

boundaries taking place through time (Gray et al. 2009; Kirch and Green 2001; Pawley 

and Ross 1995). Proto-Tokalau Fijian has innovations not shared with Rotuman or 

Western and Central Fijian. 

 

Figure 2-1. Subgroupings of the languages of Fiji and western Polynesia (after 
Geraghty 1983). 
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2.2.2. Proto-Tokalau Fijian and Proto-Polynesian 

Proto-Tokalau Fijian is the linguistic substage of Proto-Central Pacific spoken in 

eastern Fiji and western Polynesia. Geraghty (1983:366-367) presents historical 

linguistic data demonstrating that a number of innovations shared between Proto-

Polynesian and Eastern Fijian but not with Western Fijian languages. Use of phonology 

(Geraghty 1983:367), lexicon (Geraghty 1983:368-375), and functors (Geraghty 

1983:376), a type of morpheme that is generally considered to be rarely borrowed and 

thus a reliable indicator of genetic relationships, allow Geraghty (1983:381) to claim 

Proto-Tokalau Fijian as the ancestral subgroup to both Eastern Fijian and Proto-

Polynesian languages. In this way, he proposes that Proto-Tokalau Fijian represents an 

integrated dialect chain from eastern Vanua Levu to Lau and into Tonga. 

Geraghty (1983:348) states that the evidence suggests “languages ancestral to 

those of eastern Fiji, especially Lau and eastern Vanua Levu, underwent a period of 

common development with the language ancestral to the Polynesian languages”. 

Eastern Fijian, however, “changes its subgroup membership over time” through 

interactions and convergent processes (Geraghty 1983:381). Eastern Fijian languages 

diverged from Proto-Polynesian, and are pulled into a Fijian cultural sphere. Based on 

ceramic change, Burley (2005) suggests this occurred 2,100 years ago (also see Best 

1984). Eastern Fijian languages subsequently evolved, as does the eastern Fijian 

ceramic record, in tandem with events in west/central Fiji. 

Understanding Proto-Polynesian 

According to Marck (2000:137), once western Polynesia was settled, Proto-

Polynesian developed as a single language whose speakers “then retained a high 

degree of linguistic unity for all or most of a thousand years”. It is at the end of this 

development period where divergence in languages and the break-up of Proto-

Polynesian into Tongic and Nuclear Polynesian occurred. Marck (2000:137) notes that 

Nuclear Polynesian, which includes the sub-branch of Sāmoan and East Polynesian, is 

only “lightly marked by innovations not shared with East ‘Uvean, East Futunan and 

Tongan.” 
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The Proto-Polynesian lexicon has been developed through comparative historical 

linguistics of Polynesian-wide word lists. Because there is a significant pause between 

settlement of western Polynesia and renewed exploration into eastern Polynesia as 

Wilmshurst et al. (2011) argue, the Proto-Polynesian lexicon characterizes the ancestral 

language from which eastern Polynesian languages derive. That is, it is the language of 

the people who first went to eastern Polynesia ca. 800-1000 BP after its full development 

in western Polynesia, as suggested by Marck. The end of pottery production and the 

Polynesian Plainware phase in western Polynesia, however, occurs by 1600 BP, some 

600 to 800 years earlier than this event. Ostensibly this creates a disjunction for the 

direct association of the Proto-Polynesian lexicon as it has been constructed, and the 

emergence and development of an ancestral Polynesian society within the Polynesian 

Plainware phase (Burley and Shutler 2007:156). 

Kirch and Green (2001) nevertheless lump Polynesian Plainware phase 

assemblages together as an ancestral archaeological template and correlate this with 

the Proto-Polynesian lexicon. Indeed, in numerous cases they reference archaeological 

materials through reconstructed Proto-Polynesian terms. Their use of Proto-Polynesian 

terms for ceramic types developed from a comparative analysis of eastern and western 

Polynesian terms may be facile, however, since pottery is not found in eastern 

Polynesian archaeological contexts nor was it being produced in western Polynesia at 

the time of eastern Polynesian settlement. Kirch and Green (2001) rely heavily on 

linguistic reconstruction to define ancestral Polynesian society. The overall effects or 

implications of this temporal disconnection for their interpretive models of an ancestral 

Polynesian tool kit remains unknown. Burley and Shutler (2007:157) similarly recognize 

this problem, suggesting the only resolution is to ignore the issue since the development 

of ancestral Polynesian society is an additive process beginning with the eastern Lapita 

phase and continuing through to 800-1000 BP when people left for eastern Polynesia. 

2.3. Biological Anthropology 

In a phenotypic sense, Polynesians share several biological features that 

demarcate them from peoples to the west in Melanesia. Kirch and Green (2001:73) 

along with others (Burley 2013; Flint et al. 1989; Harding and Clegg 1996; Martinson et 
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al. 1993) relate this to both a strong founder event and genetic drift in western Polynesia. 

Burley (2007a:190-200) suggests this founder population was between 100-200 people. 

Burley and Dickinson (2010) define the Lapita site of Nukuleka on the Tongatapu lagoon 

as the likely founder colony. Notably, they also demonstrate that one part of the early 

ceramic assemblage at Nukuleka is distinct from west and central Fiji reflecting 

independent origins for Fijian and Polynesian colonizers. Population growth and relative 

isolation of this group over the Polynesian Plainware phase fully explains the phenotypic 

distinctiveness Polynesians share. A distinct, founding population also provides 

substantial support to the argument by Kirch and Green (2001:74) that Polynesian 

societies can be treated and analyzed as a phylogenetic unit. 

Multivariate studies of Polynesian populations, based on physical characteristics 

and metric and non-metric cranial data, consistently illustrate Tongan and Sāmoan 

affinities indicating common ancestry (Kirch and Green 2001:74). Kirch and Green 

(2001:74) draw on Pietrusewsky’s (1996) non-metric cranial data illustrating that eastern 

Polynesian populations cluster in various arrangements, suggesting some differentiation 

between western and eastern Polynesia likely due to isolation. Recent data on 

autosomal DNA markers from Friendlaender et al. (2008) suggest that the ancestors of 

Polynesians, who are more closely linked with populations of East Asia, moved quite 

rapidly through Melanesia intermixing loosely with indigenous populations. Soares et al. 

(2011) suggest that Polynesian maternal ancestry (based on mtDNA genomes) from 

island South-East Asia (specifically Tawain) was not as substantial as previously thought 

but this does not preclude Austronesian speakers dispersing into Oceania around 3,500 

years ago. Language (see Gray and Jordan 2000), biology, and culture unfortunately are 

not necessarily interrelated and subject to different interpretation. 

2.4. Comparative Ethnography 

Kirch and Green (2001:62) acknowledge that “no consensus exists regarding the 

major cultural areas in Oceania” as D’Urville’s 19th-century quadripartite classification 

(Malaysia, Melanesia, Micronesia, and Polynesia) is outdated and biased. The 

exception, in a phylogenetic sense, is Polynesia. The term “Island Melanesia” has been 

defined and undergone its own separate archaeological analysis (Spriggs 1997). 
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Alternatively, Kirch and Green (2001:63) decide on the distinction between Near 

Oceania and Remote Oceania as being the most appropriate (see also Green 1991b). 

Since Polynesia is the phylogenetic unit under investigation, and occupies most of 

Remote Oceania, the distinction between the two Oceania’s serves well. They are able 

to discuss systemic cultural patterns that define Polynesia as well as isolate cultural 

differentiation within it (Kirch and Green 2001:65-72). This allows them to define, using 

comparative ethnography, a base set of common traits from which to define an ancestral 

template. 

Kirch and Green (2001:48) compile ethnographic data (e.g., Burrows 1938) for 

comparative analysis from which common patterns may be determined. Combined with 

linguistic data, they reconstruct ancestral Polynesia landscapes and seascapes, daily 

life, subsistence, food preparation, material culture, social and political organization, and 

ritual/sacred behaviour and beliefs. Ethnographic data from western Polynesia highlights 

shared cultural traits such as elaborate kava ceremony, fahu privilege, and bark cloth 

pasting methods not present outside western Polynesia (Kirch and Green 2001:70). The 

core area of cultural differentiation for this dissertation is western Polynesia as a 

homeland for eastern Polynesian societies. While some cultural traits have great 

antiquity and may be standard in both western and eastern Polynesia, it is quite 

plausible that some might have been lost through time and not visible ethnographically. 

2.5. Archaeology Limited 

Kirch and Green (2001) argue that it is largely through in situ development and 

transformation – involving factors such as population growth, settlement dispersal, and 

changing subsistence practices – that an ancestral Polynesian society emerged (Kirch 

and Green 2001:163-200). At the same time, using comparative linguistics and 

ethnography, they highlight a much wider range of material objects used in ancestral 

Polynesian society that were made of wood, bamboo, bark, fiber, leaves, cordage, and 

feathers. Considering the heavy reliance on perishable material culture in Polynesian 

society, they (Kirch and Green 2001:164-165) emphasise that archaeology does not, or 

is it ever likely to tell us everything there is to know. They also note that archaeological 

research into Polynesian Plainware sites has typically been limited to test excavations 
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rather than extensive household investigations. They emphasize the need for 

undertaking areal excavations of these sites if we are to move beyond our current 

understanding (Kirch and Green 2001:83). 

2.5.1. Ancestral Polynesian Society in the Archaeological Record: 
What We Should See? 

Despite some disagreement with the use of a Proto-Polynesian lexicon 

(Geraghty 2002; Pawley 2002), Kirch and Green (2001) compiled a comprehensive list 

of both perishable and non-perishable items and identify societal behaviours one might 

find in the daily lives of ancestral Polynesians. Non-perishable material culture found in 

the archaeological record includes items made of earthenware ceramics, stone, bone, 

coral, and shell. For most archaeologists, the important aspect lay in what is left behind. 

Kirch and Green (2001) would disagree, and encourage the use of other avenues to 

reconstruct the past. Linguistic, ethnographic and biological anthropological data are as 

relevant or more so in consideration of the problems they attempt to resolve. 

Contrary to Kirch and Green (2001), Smith (2002:7) stresses that ancestral 

Polynesian society is not an archaeological construct, but one assumed on the basis of 

linguistic evidence to have a historical reality. As later discussed, she supports this 

through an examination of the non-ceramic archaeological record by comparing Eastern 

Lapita phase non-ceramic artifacts with Polynesian Plainware phase non-ceramic 

artifacts. She concludes there is no apparent difference between the two phases. This 

appears to be true for non-ceramic artifacts of the Eastern Lapita phase until at least the 

first half millennium of the Polynesian Plainware phase in Tonga and perhaps Lau (Best 

1984; Burley 1998; Smith 2002). Thus, her argument equates non-ceramic Eastern 

Lapita artifact forms with what Kirch and Green define as the “ancestral Polynesian tool 

kit” (Burley and Shutler 2007:157). These, then, are not innovations originating in the 

Polynesian Plainware phase. 

Kirch and Green (2001) also provide an ethnography of ancestral Polynesia from 

which avenues of reconstruction can be explored through linguistics, comparative 

ethnography, and archaeology. Application of the direct historical approach is also 

employed to track material traits back in time. The archaeological record, they contend 
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lacks “completeness” for a comprehensive understanding of ancestral Polynesian 

lifeways. Employing a holistic approach, they are able to provide a more complete 

ethnography of ancestral Polynesian than could be developed using any one discipline 

on its own. (Chapter 7 will discuss in greater detail associated developments during the 

Polynesian Plainware phase). Here I highlight a few avenues from Kirch and Green 

related to ceramics and agriculture, as these tie into subsequent discussion and 

demonstrate what I expect to see in the archaeological record related to ancestral 

Polynesian society if their reconstructions hold true. 

Containers and Ceramics 

Kirch and Green (2001:173) make a case for reconstructing a Proto-Polynesian 

vocabulary for different types of ceramic vessels as found within the Polynesian 

Plainware phase. Following Ross (1996:69), it is assumed that most Oceanic languages 

have quite a simple ceramic terminology, usually with three or four main terms. It is 

certain that the people who initially dispersed to eastern Polynesia did not have pottery 

in their material culture suite. However, terms once used for ceramics may have been 

transferred to non-ceramic vessels with similar shapes (Ross 1996:71). 

Within the Proto-Oceanic lexicon, linguists reconstruct the term *kuron as a 

generic term for ceramics with additional reconstructions denoting more specific types 

(Table 2-1). The Tongan word today for an earthenware pot is *kulo, which is the Proto-

Polynesian root Kirch and Green (2001) associate with earthenware vessels. Kirch and 

Green (2001:171) claim these were utilized for cooking, boiling, or steaming. The lack of 

soot or carbonized residues on ceramic sherds (discussed in Chapter 5) seems to 

indicate otherwise. Undecorated jars with handles, reported for Tonga, Lau, ‘Uvea, and 

Futuna, might have been used as liquid containers. Boiling may also have occurred with 

these vessels, given that the Proto-Polynesian word for ‘boil food in water’ is *saka, 

similar to FIJ *saqaa, which defines a Fijian jar with a handle similar to those found in 

western Polynesia (Kirch and Green 2001:167, 171; Thompson 1939). 
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Table 2-1. Proto-Polynesian terms for containers, elements and actions (after 
Kirch and Green 2001:167). 

Probable Gloss Proto Proto 

(PPN interstage) Oceanic Polynesian 

Earth, dirt, soil, clay  *kele 

   

Cups and Bowls   

Half-coconut shell container  *faangongo 

Half-coconut shell used as a drinking cup *ubi/*ibu *ipu 

Container for liquid  *ipu 

Cup-like container *kabu *kapu 

Bowl for kava PCP *tanoxa *taanoqa 

   

Jars   

Earthenware jar *kuron *kulo 

Water jar  FIJ saqaa 

   

Others   

Plate, dish, bowl, basin  *paa 

Wooden containers PCP *kumete *kumete 

Tray  *lau 

Stopper, bung  *qumoti 

Lid  *pate 

Pedestal  *tuqu-ga 

   

Actions associated with ceramics   

Firing (cook or to fire a pot) *tunu *tunu 

To boil  *saka 

Paddle (to strike/beat)  *taa 

To dig   *keli 

Cups and open-bowls – *ipu and *kapu respectively, in Proto-Polynesian – are 

found throughout western Polynesia but differ in frequency across space and time. 

Sāmoans (discussed in Chapter 4) were clearly a society of bowl makers during the 

Polynesian Plainware phase and continued to replicate this vessel form in wood after 

ceramic production stopped (Green 1974c; Hiroa 1930). Cups and bowls are reported 

from Tonga, Lau, ‘Uvea, and Futuna but in the case of Futuna cease to be made after 

the early Polynesian Plainware phase (Kirch 1981; Sand 1988, 1993). 
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The reconstructed Proto-Polynesian term for kava bowl, *taanoqa, is interesting 

as it points to whether these vessels were always produced from wood or, as in Fiji, 

ceramic as well. Green (1974c) suggests medium to large ceramic bowls could serve in 

this capacity but the term *taanoqa is borrowed into Fijian as is the wooden form itself 

(Geraghty 1983:374, 382). 

Agriculture – linguistic, archaeological and botanical remains 

Kirch and Green (2001:122-126) take it as a given that the subsistence economy 

of proto-Polynesian society is based on agricultural production. Within the Proto-

Polynesian lexicon, they reconstruct 27 species of domesticates, including those used in 

arboriculture (Table 2-2). They also propose a wide range of items associated with 

cultivation and processing of plant foods. 

Unfortunately, the archaeological data for agriculture in the Lapita and 

Polynesian Plainware phases are equivocal, largely inferred from indirect evidence. For 

example, Burley (2007a:194) suggests that major sediment accumulations in Polynesia 

Plainware phase sites can only be accounted for by garden soils that are transported to 

the site “adhering to root crops, people, pigs and in other ways”. In some cases this 

sediment build up is substantial, with deposits of more than 1 m in thickness (Burley 

2007a; Burley et al. 2001; Connaughton 2007). Other lines of indirect evidence for 

horticulture and arboriculture are identified in Table 2-3. These include peeling knives, 

cowrie shell scrapers, Anadara shell peelers/scrapers, pearl shell peelers, and stone 

tools such as adzes, hammerstones and nutcrackers (Burley and Shutler 2007; Green 

1974a:269; Hiroa 1930; Kirch 1981; Kirch 1988:208; Poulsen 1987:184; Sand 1993). 

Some, such as hammerstones and anvil stones, have direct ethnographic analogues as 

nut-cracking tools (Kirch and Green 2001:122). It also is assumed that adzes were 

employed in agricultural pursuits like clearing for shifting cultivation (Kirch 1978:167) but 

as Cleghorn (1984:416) notes, more research is needed into the maintenance and use 

of adzes. It is not possible to reconstruct lexical categories for classifying different adze 

types in western Polynesia with existing linguistic data (Kirch and Green 2001:180). 



 

33 

Table 2-2. Proto-Polynesian terms for cultivated plants (from Kirch and Green 
2001:123). 

Probable Gloss Proto Proto 

(PPN interstage) Oceanic Polynesian 

Food crops   

Taro (Colocasia esculenta) *talo(s) *talo 

Giant taro (Alocasia macrorrhiza) *piRaq *kape 

Swamp taro (Cyrtosperma chamissonis) *(m)bulaka *pulaka 

Greater yam (Dioscorea alata) *qupi *qufi 

Yam variety (prob. Dioscorea alata)  *kasokaso 

Lesser yam (Dioscorea esculenta)  *qufi-lei 

Banana (Section Emusa) *pudi *futi 

Breadfruit (Artocarpus altilis) *kuluR *kulu, *mei 

   
Fruits and Nuts   

Coconut (Cocos nucifera) *niuR *niu 

Tahitian chestnut (Inocarpus fagiferus) *qipil *ifi 

Vi apple (Spondias dulcis) *quRis *wii 

Malay apple (Syzygium malaccensis) *kapika *kafika 

Island lychee (Pometia pinnata) *tawan *tawa 

Indian almond (Terminalia catappa) *talise *talie 

   
Minor Food Crops   

Sugarcane (Saccharum officinarum) *tapu *too 

Good luck plant (Cordyline fruticosa) *jiRi *tii 

Turmeric (Curcuma longa) *laqia *ango 

Kudzu (Pueraria lobata)  *aka 

Thorned-stem yam (Dioscorea nummularia)  *palai 

Five-fingered yam (Dioscorea pentaphylla)  *pilita 

Bitter yam (Dioscorea bulbifera)  *soi 

Sago (Metroxylon spp.) *Rabia *qato 

Banana (Section Australimusa) *joRaga *soaka 

Polynesian arrowroot (Tacca leontopetaloides)  *maasoaqa 

   
Medicinal/Perishable material culture   

Kava (Piper methysticum) *kawa *kawa 

Screw-pine (Pandanus tectorius) *padran *fara 

Indian mulberry (Morinda citrifolia) *nonum *nonu 

Paper Mulberry (Broussonetia papyrifera)   *siapo 
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Table 2-3. Proto-Polynesian terms for indirect evidence of agriculture and 
horticulture (after Kirch and Green 2001:176). 

Probable Gloss Proto Proto 

(PPN interstage) Oceanic Polynesian 

Lithics   

Adze  *toki 

Adze fragments/flakes  *konga 

Hammerstone  n/a 

Groundstone  *fuqanga 

Pounder  *tuki 

   

Shell   

Scraper/peeler  *kasi 

Pairing knife  *sele 

Adze  *kia/*toki 

Adze fragments  n/a 

Chisel  *kia/*toki 

File (coral) *kiri[-] *kili 

Kirch and Green notwithstanding, Smith (2002:175-176) argues that the numbers 

of artifacts identified as vegetable processing tools are small. Moreover, she (2002:176) 

asserts that a direct relationship has not been established between artifact attributes 

identified as either use-wear or modification. From Smith’s (2002) perspective, little 

indirect artifactual evidence for horticulture thus exists in western Polynesia during the 

Polynesian Plainware phase, and implying that it comes in later. 

Botanical remains from early context sites have not been recovered in great 

volume in western Polynesia. Kirch and Green (2001:122) lament that besides 

carbonized coconut shell, “no other paleoethnobotanical remains have been reported”. 

Burley (2007c) proposes that Lapita horticulture consisted of an expansive system of 

swidden gardens based upon evaluation of tools, land-use, and site types. Garden 

resources were supplemented with economic intensification in reef foraging and fishing. 

Intensified dryland agriculture does not appear until much later as suggested by site 

distribution and forest clearance (Burley 1998, 2007c; Flenley and Burley 2001). 
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2.6. Discussion 

I have noted some of the difficulties that exist when trying to draw together the 

archaeological record of the Polynesian Plainware phase with a Proto-Polynesian 

lexicon equated with ancestral Polynesian society. Nevertheless, there is reconciliation 

offered by Burley and Shutler (2007). They suggest treating ancestral material culture as 

an additive, beginning with an Eastern Lapita base with additional traits developing over 

the ensuing 1,300 years during the Polynesian Plainware phase. By doing so, they hope 

any temporal discrepancies between archaeology and historical linguistic 

reconstructions will be mitigated if one views the whole of Tongan history as the unique 

historical trajectory of Polynesian culture and its development. I agree and see no 

reason why the theoretical precepts offered by Kirch and Green (2001) need to be 

violated. The cultural package of a Polynesian assemblage does not necessarily have to 

be fully distinct from Eastern Lapita. Rather, Eastern Lapita provides a base from which 

a distinct Polynesian culture emerges and develops through time, with some material 

cultural traits changing while others display continuity. The emergence of ancestral 

Polynesian society at the end of the Polynesian Plainware phase represents the end 

product of cultural development within western Polynesia up to that point and begins a 

new culture history for the people dispersing to eastern Polynesia, but with a tightly 

shared ancestry. 

2.6.1. Smith’s Critique of Kirch and Green 

Smith (2002) provides the most pointed criticism of the Kirch and Green (2001) 

methodology and of the concept of an ancestral Polynesian society. She asserts that the 

early archaeological record is insufficient to sustain claims of an ancestral Polynesian 

homeland in western Polynesia. To support her argument, she reviews radiocarbon 

dates, ceramic sequences, basalt adzes, shell artifacts, fishhooks, and faunal 

components to look for a distinct break in western Polynesia between eastern Lapita and 

Polynesian Plainware phases indicative of a new society. Her focus is on the 

assessment of separate artifact classes rather than the cultural package as a whole. She 

consequently is unable to adequately identify in the archaeological record change over 

time, as would be required for an ancestral society developing out of a Lapita base. 
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Smith (2002:195) states that, “there is no necessary chronological relationship 

between the early archaeology of the region and the origins of the socio-cultural 

characteristics that have been used to identify a society as Polynesian”. While Smith 

(2002:188) acknowledges the potential viability of their model (Kirch and Green 2001), 

she contends that the archaeological data in support of such a model are not evident. 

Furthermore, she claims that the ceramic sequence transition from decorated pottery to 

completely undecorated pottery in the Polynesian Plainware phase reflects a continuum 

of pottery technology with no substantial social or economic implications (Smith 

2002:134, 146). The assertion that ancestral Polynesian society developed in the early 

stages of colonization and manifests during the Plainware phase is thus unsupported in 

Smith’s view. 

Smith (2002:180) notes non-ceramic artifact samples are surprisingly small in 

quantity and she is unable to conduct a quantitative analysis across space and time. 

Shell ornaments appear more frequently in Lapita deposits than in Polynesian Plainware 

phase deposits, especially shell bracelets and rings. Beads are more abundant in the 

Plainware phase. The available data on stone adzes indicate differences between adzes 

of Lapita and Polynesian Plainware phases relative to morphology and quantity (Smith 

2002:164). In all of this, Smith (2002) relies on the presence or absence of specific 

artifact types in order to classify change through time. 

Ultimately, Kirch and Green (2001) and Smith (2002) employ different scales of 

reference to address the issue of ancestral Polynesian society and Polynesian origins 

more generally. Rather than the particularistic approach of Smith (2002), I believe Kirch 

and Green (2001) provide a more robust methodology to model and interpret the 

development of a Polynesian template in western Polynesia. Evaluating the 

archaeological record from a “big picture” standpoint, as Kirch and Green (2001) have 

done, offers archaeologists more information from which to observe larger social 

changes taking place during the Polynesian Plainware phase. The notion of cultural 

homogeneity via integration, innovation, and relative cultural isolation is used later (by 

me) to build upon the idea of an ancestral Polynesian identity resulting from shared 

pottery production knowledge, local procurement of non-ceramic resources (e.g., basalt 

and obsidian), and interaction within the Tongan archipelago. 
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Concluding Remarks 

From the above discussion, I recap four points relative to my dissertation 

objectives. 

First, the reconstruction of a Proto-Polynesian lexicon through comparative 

linguistics allows archaeologists to predict past cultural behaviours and material culture 

during the Polynesian Plainware phase. Kirch and Green (2001:279-280) clearly note 

the limitations of the archaeological record but convincingly demonstrate that the 

triangulation of linguistic, ethnographic, and archaeological data provides a powerful 

method for reconstruction and testing of hypotheses about ancestral Polynesian history. 

Second, the act of colonization, by a distinct and related group of people (Burley 

et al. 2010; Green 2003:111; Kirch and Green 2001:77; Marck 2000; Visser and Green 

1999), created the foundation from which a regional cultural homogeneity emerged. 

Distinct expressions of material culture, language, and cultural practices potentially 

resulted from small populations maintaining communication within their island 

archipelagos for centuries (e.g., Lau and Tonga). For example, around 2,100 years ago, 

Lau and Tonga differentiated themselves through material culture, language, and 

culture. This had significant consequences relative to the cultural histories of each 

archipelago. 

Third, a more detailed ceramic analysis is required for a full understanding of the 

Polynesian Plainware phase and the possible emergence and development of ancestral 

Polynesian society in western Polynesia. As Smith (2002:146) suggests, the excavation 

of a site with a late Lapita/transitional Polynesian Plainware assemblage is a necessary 

starting point in this respect. Falevai in the Vava’u Group of Tonga, as will be later 

examined, provides such an opportunity to document change during the transition from 

Lapita to the Polynesian Plainware phase occupation. 

Finally, the triangulation method offers opportunities to integrate different data 

sets in a comparative fashion. Relative to the archaeological record, the loss of dentate-

stamping and associated vessel forms was a rapid event for western Polynesia, 

including Lau, and may signal the beginning of social and economic change from the 

Lapita phase to the Polynesian Plainware phase (Green 1979; Kirch and Green 2001; 
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Sand 2006). Relating this ceramic transition to changes in other types of data, including 

those occurring in settlement pattern, subsistence economy, exchange networks and 

inter-island interactions, provides a more robust basis for interpretation. One cannot 

argue, as Smith (2002:146) does, that a loss of decoration has little meaning while 

understating large-scale differences between Lapita and Polynesian Plainware phases. 

In doing this, she oversimplifies a seemingly complex history of how ancestral 

Polynesian societies developed (Smith 2002:134). 



 

39 

Chapter 3.  
 
Radiocarbon Chronology in Western Polynesia 

A radiocarbon chronology for western Polynesia is essential for piecing together 

the nature of human settlement, development, interaction, cultural continuity and/or 

change both within and across island communities. Critical assessments of radiocarbon 

dates provide a means to evaluate events associated with the archaeological record, 

especially local ceramic traditions (Addison and Asaua 2006; Rieth and Hunt 2008; Sand 

2007; Smith 2002; Spriggs and Anderson 1993). Radiocarbon dates from western 

Polynesia have already undergone chronometric hygiene protocols from Smith (2002) 

and Rieth and Hunt (2008). These are brought together, in this chapter with recent 

radiocarbon dates from Tonga, Sāmoa, Lau (Fiji), Futuna and ‘Uvea for regional 

comparison. 

If radiocarbon dating is understood as a direct measure of a radiocarbon age 

(accuracy), then calibration serves to provide a calendric range of an actual 

archaeological event (precision) (Taylor 1987). Thus, calibrated radiocarbon samples 

that have undergone chronometric hygiene serve as the best resource, in conjunction 

with the context and archaeology of a site, to address issues of colonization, cultural 

trajectories, population expansion, and site settlement in western Polynesia. 

In this chapter, I address the following questions relative to the region’s 

radiocarbon record: 

1) When, and in what sequence, did western Polynesia islands become 
settled? 

2) When does Polynesian Plainware/ancestral Polynesian society 
appear? Is there variation between archipelagos? 
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3) When do Polynesian Plainware ceramics disappear? Is there variation 
between archipelagos? 

3.1. Chronometric Hygiene 

Waterbolk (1971) introduced standard criteria for evaluating radiocarbon samples 

comprised of propositions to insure that reliability among dates could be ascertained 

objectively. Since the early 1990s, a series of published articles have re-examined 

radiocarbon sequences in the Pacific by removing erroneous or controversial dates 

through chronometric hygiene (Rolett and Conte 1995; Spriggs 1989; Spriggs and 

Anderson 1993). Protocols for chronometric hygiene are a classificatory procedure 

stating the specific criteria necessary for an acceptable date. Transparency is critical 

since archaeologists need to be explicit about their selection criteria for “acceptable” and 

“unacceptable” dates (Pettitt et al. 2003:1685). If a date meets the criteria laid out by the 

researcher, then it becomes useful for critical analysis. Above all else, one must be able 

to confidently associate the radiocarbon event with the archaeological phenomena, 

event or artifact, that it dates (Pettitt et al. 2003:1689). 

For this chapter, I follow Smith (2002) and Rieth and Hunts’ (2008) protocols for 

evaluating radiocarbon dates and classifying them as acceptable or unacceptable, 

although some modifications are noted below. Some radiocarbon dates from Tonga, 

Sāmoa, and Futuna have already gone through chronometric hygiene. Here I begin with 

the premise that I am working from an already highly scrutinized data set and thus focus 

on dates deemed acceptable by Smith (2002) and Rieth and Hunt (2008). However, 

recent dates not available at the time these studies were written need to be evaluated 

(e.g., Addison and Asaua 2006; Addison et al. 2006; Burley and Connaughton 2007; 

Burley and Dickinson 2010; Burley et al. 1999; Burley et al. 2001; Carson 2005; Crews 

2008; Martinsson-Wallin et al. 2005; Sand 1993, 2000; Steadman et al. 2002a). Indeed, 

the volume of more recent dates increases the number of accepted samples in western 

Polynesia by 50%. 
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3.1.1. Protocols 

Utilizing both Smith (2002) and Rieth and Hunt’s (2008) criteria as a guide, with 

some modifications, the following conditions are set for a sample date to be accepted: 

1. The sample is part of a suite of radiocarbon dates from the same deposit. A 

minimum of two radiocarbon dates must be present and associated with the cultural 

deposit they are argued to date. If only one radiocarbon date is available for the deposit 

both Smith (2002), and Rieth and Hunt (2008) consider it questionable but include it if it 

meets other criteria. Pettitt et al. (2003:1690) state “one date is no date” and it is 

impossible to evaluate whether a single date is “correct”. Yet, if a date relates to a critical 

context, it can be important. I also accept single dates but only where there is no 

apparent disturbance to the deposit/feature being dated, and the date is consistent with 

the stratigraphic order and approximate expectations for the archaeological site. Finally, 

proper provenience information must be conveyed in relevant publications or reports. 

2. The material from which the date is measured must be disclosed. For wood 

charcoal, the current requirement set by Reith and Hunt (2008) is identification to wood 

taxon; unfortunately, this rarely has been the case in the Pacific and so, of necessity, I 

treat unidentified charcoal dates as acceptable. For marine shell, the species needs to 

be identified to taxon and assessed relative to its appropriateness for dating with local or 

regional ΔR values for calibration. 

3. At least one of the dates from a site has to have a conventional radiocarbon 

age ≥ 1000 BP, or a calibrated age range pre-1000 cal BP (following Smith 2002:37). 

For the purposes of my study, this is done to observe the cultural ceramic sequence in 

Tonga from Lapita to the end of the Polynesian Plainware phase, as the end of the 

ceramic sequence has been dated in Tonga to about 1550 cal BP (Burley and 

Connaughton 2007:135). This also allows for regional comparisons of pottery traditions 

in western Polynesia. 

The protocols I used for excluding a radiocarbon date from chronometric analysis 

follow from both Smith (2002:47), and Rieth and Hunt (2008:1906): 
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1. Dates from the Gakushuin Laboratory numbered prior to 4500 were rejected. 

These have been questioned for accuracy and validity with numerous cases of 

inconsistency (Spriggs and Anderson 1993; Spriggs 1999). 

2. Radiocarbon dates having a standard error of ± 100 years or greater are 

considered too imprecise to have interpretive value (Rieth and Hunt (2008:1906). These, 

then, are excluded. Smith (2002:47) set her cut off at ± 150 radiocarbon years as an 

arbitrary point. 

3. I rejected dates that are stratigraphically inverted and that do not overlap at 

two standard deviations from contexts below or above. Stratigraphically inverted dates 

imply that the archaeological context may have been altered with the sample originating 

from an intrusive feature. 

4. I rejected dates not obtained from a cultural context (e.g., samples from 

geological deposits without archaeological material). Dates from published literature 

where the author(s) is/are skeptical of the dated sample due to context were also 

rejected. I also rejected samples acquired from secondary or mixed deposits, unless 

qualification is given. 

5. I rejected samples that had no provenience information, sample material type, 

or conventional age. 

3.1.2. Inconsistencies in Reporting 

The results of Smith’s (2002:40) chronometric hygiene analysis categorized 

dates as acceptable, questionable, or rejected. She examined 139 radiocarbon dates 

from 47 sites across western Polynesia (not including Lau or ‘Uvea) of which 83 (59.7%) 

were found acceptable (n=49) or questionable (n=34). She did not dismiss questionable 

dates outright; rather their usefulness is cautionary (Smith 2002:47). Rieth and Hunt 

(2008:1906) critically assessed 236 radiocarbon dates from Sāmoa and American 

Sāmoa of which 147 (62.3%) were accepted with the remainder being rejected. Smith 

(2002:207-229) provides a detailed explanation of each date as do Rieth and Hunt 

(2008). 
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Smith (2002) and Rieth and Hunt (2008) do not always agree on which dates are 

acceptable or not. For example, samples Beta 26464 and Beta 35601 from To’aga, Ofu 

(American Sāmoa), Beta 48049 and Beta 48911 from ‘Aoa, Tutuila (American Sāmoa), 

and RL 477, RL 478, RL 479, and RL 481 from Jane’s Camp (Sāmoa) are considered 

acceptable to Smith (2002). However they are rejected by Rieth and Hunt (2008) 

because the standard error exceeds 100 years. Smith (2002:217-218) says Beta 26463 

and Beta 26465 are unacceptable due to reporting of context and association while 

Rieth and Hunt (2008:1916) find them acceptable, though they note a discrepancy in the 

provenience information. Likewise, Uga-1985, Uga-1990, and Uga-1991 are considered 

unacceptable by Smith (2002:227) due to context and association, but accepted by Rieth 

and Hunt (2008:1909) (again noting a discrepancy in the site listing). Here I err on the 

side of caution and reject the samples based on the stated principles of chronometric 

hygiene. 

Conventional radiocarbon dates for the same sample are reported differently in a 

small number of cases. For example, RL-464 from Jane’s Camp, ‘Upolu (Sāmoa) is 

reported with a conventional radiocarbon date of 2632 ± 110 by Smith (2002:42), while 

Rieth and Hunt (2008:1920) report a conventional date of 2220 ± 110 which is the 

original date; the error is the result of a typo by Jennings and Holmer (1980:9). Both 

studies reject the sample, however. RL-478 also from Jane’s Camp is reported by Smith 

(2002:42) with a conventional date of 2542 ± 30 while Rieth and Hunt (2008:1920) list it 

as 2130 ± 130, which is the original date (Jennings and Holmer 1980:9). Smith (2002) 

accepts the incorrect date while Rieth and Hunt (2008) reject it. Smith (2002:226) does 

note confusion in the reporting of radiocarbon dates from Janes Camp by Smith (1976). 

Waterbolk (1971, also Pettitt et al. 2003) is correct in his observation that 

standards need to be agreed upon so scholars can properly evaluate radiocarbon dates. 

Reporting of dated samples, as illustrated above, is not always transparent. Details 

about dated samples (e.g., size, material, and pre-treatment, and context) can prove 

critical for chronometric hygiene protocols. Smith (2002) and Rieth and Hunt (2008) 

show that ascertaining all the data relevant to determine whether a radiocarbon sample 

is acceptable can at times be a challenging task, but do their best to provide evidence 

for why they accept or reject a date. Fortunately for the more recent dates in Tonga, Lau, 

‘Uvea, and Futuna, reported data are more complete. 
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3.2. Calibration 

All calibrations reported here were carried out using OxCal 4.1 radiocarbon 

calibration program (Bronk Ramsey 2009). All wood charcoal dates were recalibrated 

using the Southern Hemisphere calibration curve, Shcal04 (McCormac et al. 2004). The 

dates reported have been calibrated to two standard deviations (95.4% probability). 

Rieth and Hunt (2008) recalibrate terrestrial dates from Sāmoa using the Northern 

Hemisphere calibration curve, Intcal04 (Reimer et al. 2004) as these areas lay along the 

Inter-tropical Convergence Zone (ITCZ) (McCormac et al. 2004:1088; Petchey and 

Addison 2008:81). However, this is theory only and the position of both the ITCZ and 

South Pacific Convergence Zone (SPCZ) are likely to have varied over time (Fiona 

Petchey, pers. comm. 2009). To date, there is very little secure evidence suggesting that 

dates from this region give closer agreement when using the Northern Hemisphere 

curve but such research is currently being pursued (Fiona Petchey, pers. comm. 2009). 

Marine samples, such as shell and turtle bone collagen, were recalibrated using 

the marine curve (marine04: Hughen et al. 2004) and a ΔR value of 28 ± 26 for the 

Sāmoan archipelago, 11 ± 26 for the Fijian archipelago, and 17 ± 17 for the Tongan 

archipelago (Petchey et al. 2008). Unfortunately, ΔR values are not available for Futuna 

or ‘Uvea but given roughly similar latitude with Sāmoa, I applied the Sāmoan offset of 28 

± 26 (Fiona Petchey, pers. comm. 2009). 

3.2.1. Calibration curve flattening 

Precise calibration of radiocarbon dates between 2650 and 2350 BP is 

problematic. Flattening of the calibration curve during this interval results in multiple 

intercepts and extended calibration ranges where dates are homogeneously 

incorporated into a 250 to 300-year time range. Referred to as the “Early Iron Age” 

plateau, the issue is not restricted to the Pacific per se. For western Polynesia, however, 

it has a significant impact, as the end of the Lapita phase and beginnings of the 

Polynesian Plainware phase fall here. Indeed, the vast majority of existing Polynesian 

Plainware radiocarbon dates fall within this flattening episode. 
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3.3. Results 

A total of 269 radiocarbon measurements were evaluated from Tonga, Sāmoa, 

Futuna, ‘Uvea and Lau. From this sample, 193 (71.7%) were accepted. The greatest 

number of rejected dates had standard errors > ± 100 years or are reported to be from 

non-cultural deposits (see Appendix A). Patterns are present among the radiocarbon 

samples in terms of frequency and distribution relative to chronological units for island 

regions. Lapita settlement, the abandonment of decoration, and changes in ceramic 

forms are discussed below on an archipelago-by-archipelago basis. 

3.3.1. Tonga 

Sustained research in Tonga by Burley has provided numerous radiocarbon 

samples and has utilized new techniques to gain precision for settlement patterns across 

this archipelago resulting in a reasonable understanding of cultural development (Burley 

1998; Burley et al. 2012). Privileging this new data set gives insights into early Lapita 

colonization across Tonga; post-Lapita settlement and expansion are not as clear. 

Tonga has had continuous human occupation beginning no later than 2850 cal 

BP and continuing into modern times (Burley et al. 2012). For Tonga, 118 radiocarbon 

samples were examined with 89 (75.4%) accepted. Thirty-two out of 45 (71.1%) dates 

were accepted for Tongatapu, 44 out of 57 (77.1%) for the Ha’apai Group, 11 out of 11 

for the Vava’u Group (100%), and 2 out of 5 (40%) for Niuatoputapu. The large number 

of Lapita sites in Tonga, and the number of radiocarbon samples associated with Lapita 

occupation (n=49) stand out compared to Lapita dates from elsewhere in western 

Polynesia. 

Nukuleka, at the top of Fanga ‘Uta Lagoon on Tongatapu, has the earliest 

evidence for first Lapita settlement. This is supported by the nature of the Lapita ceramic 

assemblage, by the presence of exotic tempers and pastes in the ceramics, and by 

Nukuleka dates (which incorporate both high precision U/Th ages on coral abraders and 

corresponding in situ radiocarbon measurements) (Burley and Dickinson 2001, 2010; 

Burley et al. 2012.) The earliest secure date is a U/Th date of 2838 ± 8 cal BP (2 σ) 

coming from sub-midden beach deposits (Table 3-1). Because the date was run on a 
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coral abrader, one cannot question its cultural association. This age is supported by two 

additional radiocarbon dates: samples WK 23708 and WK 23710, the latter coming from 

a short-lived nut sample (Figure 3-1; Table 3-2). As Burley et al. (2012) note, if we were 

only to rely on the two charcoal radiocarbon dates the calibrated range is substantially 

broadened. The U/Th 2 σ calibrated range notably is positioned midpoint in the 1 σ 

interval for WK 23710, the nut sample. The U/Th data are very informative and Table 3-1 

shows these new dates. Although these dates help refine Lapita settlement on 

Tongatapu, settlement on Ha’apai and Vava’u rely on wood charcoal dates, broadening 

the calibrated range for initial occupation. Since Tongatapu appears to be the first island 

group colonized in Tonga, and the U/Th dates allow for precision, it follows that Ha’apai 

and Vava’u were likely settled a bit later based on radiocarbon dates and ceramics. 

Table 3-1. Accepted U/Th Dates for Nukuleka (To.2), Tonga (from Burley et al. 
2012). 

Island Site 
Sample 
No. Calibrated age BP (2σ) 

Cultural 
Phase Sample Material 

Tongatapu Nukuleka 2011-036 2838 ± 8 Lapita Acropora coral file 

      

Tongatapu Nukuleka 2011-033 2798 ± 8 Lapita Acropora coral file 

      

Tongatapu Nukuleka 2011-024 2738 ± 10 Lapita Acropora coral file 

      

Tongatapu Nukuleka 2011-029 2730 ± 8 Lapita Acropora coral file 

      

Tongatapu Nukuleka 2011-023 2726 ± 7 Lapita Acropora coral file 

      

Tongatapu Nukuleka 2011-022 2724 ± 8 Lapita Acropora coral file 

      

Tongatapu Nukuleka 2011-025 2704 ± 6 Lapita Acropora coral file 

      

Tongatapu Nukuleka 2011-032 2702 ± 8 Lapita Acropora coral file 

I conclude that Fanga ‘Uta Lagoon provided the hub of early Tongan settlement 

from which major expansion took place across Tongatapu as well as into habitable 

islands of the Ha’apai Group and further northward. Over 25 Lapita site locales, with 

decorated ceramics, are documented on Tongatapu and the islands of Ha’apai. 
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Traveling north from Ha’apai to Vava’u, Niuatoputapu, and ultimately Sāmoa, Lapita 

sites become less frequent (Burley 2007a). 

The earliest date from the Ha’apai Group is reported for Vaipuna on ‘Uiha Island 

which calibrates to 2925-2742 cal BP (CAMS 41524). Burley (pers. comm., 2014) has 

identified this date as an extreme outlier through Bayesian modelling and has eliminated 

it. Early dates are also reported from Faleloa on Foa Island and Pukotala on Ha’ano 

Island, ca. 3100-2800 cal BP, but are determined to be outliers by Burley et al. 

(2001:63). Tongoleleka also is one of the earliest sites in the Ha’apai Group based on 

radiocarbon dates, the Lapita ceramic assemblage, and extinct fauna (Steadman et 

al.2002a, 2002b). The earliest radiocarbon dates for Ha’apai overlap at 2σ with the 

earliest dates from Nukuleka, with the dates from Nukuleka being just slightly earlier. 

Distinctions in the decorative suite of Lapita ceramic assemblages at each site however 

are substantial. The earliest radiocarbon date (CAMS 119700) in the Vava’u Group is 

from Ofu on Ofu Island. This calibrates to 2878-2750 cal BP at 2 σ. The site of Ofu 

represents first landfall in Vava’u based again on radiocarbon dates but also greater 

diversity of Lapita ceramic styles and motifs along with the presence of extinct land birds 

(Burley and Connaughton 2007:134). Two other sites within the Vava’u Group, Otea and 

Vuna, date to the Lapita phase. Though radiocarbon dates from these sites are 

indistinguishable from Ofu at 2σ, it is the complete cultural assemblage that suggests 

earliest settlement. Niuatoputapu has two early (I-10632 and I-10633) dates that are 

rejected because of context and sample material, the latter being fossilized tridacna shell 

(Smith 2002; Spriggs 1990). Eastern Lapita pottery is documented for Niuatoputapu 

along with other artifacts suggesting an early settlement (Kirch 1988). Based on prior 

dates within Vava’u, Niuatoputapu was likely settled between 2800-2650 cal BP during 

Lapita times. 
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Figure 3-1. Accepted radiocarbon dates for Tonga (non-U/Th samples). 
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As discussed in the preceding chapters, the transition from Lapita to the 

Polynesian Plainware phase is defined by the loss of decoration on ceramics. Kirch and 

Green (2001) argued that ancestral Polynesian society developed in situ out of a Lapita 

base in western Polynesia, both culturally and linguistically. Polynesian Plainware 

assemblages are commonly equated with the development of this cultural template 

during this phase. 

The first radiocarbon samples associated with the Polynesian Plainware phase 

follow later Lapita dates given continuity in site occupation but as mentioned above, the 

Early Iron Age plateau obscures precision as these dates fall within a flattened segment 

of the radiocarbon calibration curve. Early Polynesian Plainware dates for Ha’apai and 

Vava’u appear homogenous. Two dates (CAMS 119695, CAMS 119696) from Falevai in 

Vava’u provide a benchmark from which to document the loss of Lapita decoration 

segueing into the early Polynesian Plainware phase, between 2700 and 2650 cal BP; 

Falevai was founded during this period of transition (Burley and Connaughton 2007; 

Connaughton 2007). Good charcoal samples for early Polynesian Plainware dates for 

Tongatapu are few (n=3; NZ 636, WK 28234, WK 28235) and are difficult to assess 

given their broad calibrated range. 

The Polynesian Plainware phase ends when pottery production is abandoned. 

Late dates associated with ceramics from Tongatapu range between 1500-1200 cal BP 

(WK 1418 and WK 1423). The most recent Polynesian Plainware phase date from 

Ha’apai, 1816-1605 cal BP (CAMS 12917), is from the site of Monotapu on Foa Island. 

This presumably marks the end of the Polynesian Plainware phase here. The upper 

most stratum at Otea with Polynesian Plainware pottery is separated from the aceramic 

strata by a very dense layer of Strombus luhuanus (Burley and Connaughton 2007:135). 

A date from this layer of 1534-1366 cal BP (CAMS 119697) provides a period when 

pottery was fully abandoned in Vava’u. The latest extent of pottery production seen in 

Tonga is in Niuatoputapu with ranges of 1400-1000 cal BP (Beta 8683, I-10634). It is not 

certain whether the cessation of pottery was simultaneous throughout the archipelago, 

but it is plausible that ceramics were produced until 1550 cal BP (Burley 1998; Burley 

and Connaughton 2007) throughout Tonga with perhaps some residual potting 

communities until the technology was completely abandoned. 
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The Tongan archipelago was settled rapidly within the first 100 years of initial 

colonization. The founder group initially settled at Nukuleka on Tongatapu before moving 

around Fanga’Uta lagoon and then north along a natural sailing corridor through 

Ha’apai, Vava’u, Niuatoputapu and, as to be discussed, Sāmoa (Burley 2007a, 2007c). 

Some of the initial sites continued to support Tongan communities evident during the 

Polynesian Plainware phase with population expansion occurring in south-central Tonga 

(Burley 2007a). At Niuatoputapu, a volcanic glass source was discovered and this was 

distributed throughout Tonga from the Lapita phase onward (Burley et al. 2011a). The 

implications of this are examined later. 
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Table 3-2. Accepted radiocarbon dates from Tonga. 

Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tongatapu Nukuleka WK 23708 2836 ± 32 2964-2780 (95.4%) Lapita Charcoal Burley et al. (2010) 

 To.2  δ13C -25.9%     

        

Tongatapu Nukuleka WK 23710 2811 ± 35 2948-2769 (95.4%) Lapita Charred nut Burley et al. (2010) 

 To.2  δ13C -23.5%     

        

Tongatapu Nukuleka CAMS 59624 2790 ± 50 2950-2753 (95.4%) Lapita Charcoal Burley et al. (2001) 

 To.2  δ13C -24.6%     

        

Tongatapu Nukuleka ANU 541 3095 ± 95 3141-2676 (95.4%) Lapita Anadara sp. Poulsen (1987) 

 To.2     net sinkers Burley et al. (2001) 

        

 'Uiha Vaipuna CAMS 41524 2760 ± 50 2925-2742 (95.4%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -26.6%     

        

Ofu Ofu CAMS 119700 2765 ± 35 2878-2750 (95.4%) Lapita Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -26.9     

        

        

Tongatapu Ha'ateiho CAMS 59623 2730 ± 50 2884-2721 (94.3%) Lapita Charcoal Burley et al. (1999) 

 To.5  δ13C -27.2% 2920-2909 (1.1%)    
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Lifuka Tongoleleka CAMS 34561 2720 ± 60 2948-2702 (93.5%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -26.1% 2634-2616 (1.4%)    

    2558-2547 (0.5%)    

        

Pangaimotu Vuna CAMS 111662 2715 ± 35 2852-2736 (95.4%) Lapita Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -25.8     

        

Kapa Otea CAMS 119701 2705 ± 35 2848-2726 (95.4%) Lapita Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -28.9     

        

Tongatapu Nukueleka WK 23707 2696 ± 32 2844-2721 (95.4%) Lapita Charcoal Burley et al. (2010) 

 To.2  δ13C -24.5%     

        

Lifuka Tongoleleka Beta 134590 2730 ± 40 2864-2738 (95.4%) Lapita Brachylophus Steadman et al. (2002a) 

Ha'apai Group  δ13C -21.0%     

        

Lifuka Tongoleleka Beta 134591 2700 ± 40 2854-2715 (95.4%) Lapita Brachylophus Steadman et al. (2002a) 

Ha'apai Group  δ13C -22.8%     
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Lifuka Tongoleleka CAMS 41514 2690 ± 50 2868-2698 (87.8%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -25.5% 2592-2540 (3.7%)    

    2636-2615 (3.4%)    

    2526-2516 (0.5%)    

        

 'Uiha Vaipuna CAMS 41526 2690 ± 50 2868-2698 (87.8%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -27.2% 2592-2540 (3.7%)    

    2636-2615 (3.4%)    

    2526-2516 (0.5%)    

        

Kapa Falevai CAMS 119696 2685 ± 35  2846-2711 (94.1%) Lapita Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -27.9 2630-2621 (1.3%)    

        

Lifuka Tongoleleka Beta 134592 2680 ± 50 2859-2695 (81.9%) Lapita Brachylophus Steadman et al. (2002a) 

Ha'apai Group  δ13C -22.1% 2595-2502 (8.5%)    

    2638-2613 (5.0%)    

        

Tongatapu Ha'ateiho CAMS 59620 2680 ± 50 2858-2695 (81.9%) Lapita Charcoal Burley et al. (1999) 

 To.5  δ13C -25.7% 2594-2502 (8.5%)    

    2638-2613 (5.0%)    
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tongatapu Ha'ateiho CAMS 59622 2670 ± 40 2846-2698 (84.7%) Lapita Charcoal Burley et al. (1999) 

 To.5  δ13C -23.8% 2636-2615 (5.3%)    

    2590-2541 (4.9%)    

    2525-2518 (0.5%)    

        

Lifuka Tongoleleka AA 1923 2960 ± 60 2860-2515 (95.4%) Lapita Turtle bone Dye (1988a, 1990) 

Ha'apai Group       

        

Pangaimotu Vuna CAMS 111659 2650 ± 35 2783-2694 (73.8%) Lapita Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -24.6 2594-2502 (12.6%)    

    2638-2613 (9.0%)    

        

Kapa Falevai CAMS 119695 2645 ± 35  2779-2694 (69.9%) Lapita/PPW Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -28.2 2595-2500 (15.4%)     

    2638-2612 (10.2%)    

        

Lifuka Tongoleleka Beta 134589 2660 ± 40 2794-2693 (74.9%) Lapita Brachylophus Steadman et al. (2002a) 

Ha'apai Group  δ13C -19.0% 2596-2500 (11.6%)     

    2639-2613 (7.6%)    

    2842-2826 (1.3%)    
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Ha'afeva Mele Havea CAMS 41520 2640 ± 50 2791-2486 (95.0%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -24.7% 2480-2472 (0.4%)    

        

Ha'ano Pukotala CAMS 41516 2640 ± 50 2791-2486 (95.0%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -29.1% 2480-2472 (0.4%)    

        

Ha'ano Pukotala CAMS 7147 2630 ± 60 2793-2456 (93.1%) Lapita Charcoal Burley et al. (1999); 

Ha'apai Group  δ13C -22.4% 2389-2366 (1.2%)   Shutler et al. (1994) 

    2840-2828 (0.6%)     

    2410-2400 (0.5%)    

        

Ofu Ofu CAMS 119699 2625 ± 35 2763-2680 (53.6%) Lapita Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -25.9 2600-2493 (27.8%)    

    2640-2610 (14.0%)    

        

 'Uiha Vaipuna CAMS 41531 2620 ± 50 2776-2466 (95.4%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -26.2%     

        

Ha'afeva Mele Havea CAMS 41522 2620 ± 50  2776-2466 (95.4%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -22.4%     
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Lifuka Tongoleleka CAMS 34559 2600 ± 60 2761-2436 (91.9%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -27.4% 2390-2365 (2.3%)    

    2412-2398 (1.2%)    

        

Foa Faleloa CAMS 41530 2600 ± 50 2760-2456 (93.8%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -22.7% 2388-2366 (1.4%)    

    2408-2402 (0.3%)    

        

Lifuka Holopeka CAMS 12919 2590 ± 60 2755-2435 (91.2%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -23.9% 2391-2365 (2.8%)     

    2412-2398 (1.4%)    

        

 'Uiha Vaipuna CAMS 41523 2580 ± 50 2750-2455 (91.6%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -24.3% 2390-2366 (2.3%)    

    2410-2399 (1.0%)    

    2444-2440 (0.4%)    

        

Foa Faleloa CAMS 7146 2560 ± 70 2744-2426 (85.2%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -25.3% 2421-2362 (10.2%)    

        

Foa Faleloa CAMS 8074 2560 ± 60 2742-2432 (87.2%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -27.1% 2415-2364 (8.2%)    
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Lifuka Tongoleleka CAMS 34560 2560 ± 50 2742-2435 (89.9%) Lapita Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -27.9% 2391-2365 (3.7%)    

    2412-2398 (1.9%)    

        

 'Uiha Vaipuna CAMS 41525 2560 ± 50 2742-2435 (89.9%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -23.6% 2391-2365 (3.7%)    

    2412-2398 (1.9%)    

        

Ha'ano Pukotala CAMS 41515 2560 ± 50 2742-2435 (89.9%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -26.7% 2412-2398 (1.9%)    

    2391-2365 (3.7%)    

        

Foa Faleloa CAMS 41529 2550 ± 50 2736-2432 (87.4%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -22.7% 2414-2364 (8.0%)  (Cocos nucifera)  

        

Lifuka Holopeka CAMS 41527 2540 ± 50 2725-2427 (84.7%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -22.7% 2420-2362 (10.7%)    

        

Ha'ano Pukotala CAMS 41517 2540 ± 50 2725-2427 (84.7%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -22.9% 2420-2362 (10.7%)  (Cocos nucifera)  

        

Tongatapu Ha'ateiho CAMS 59621 2540 ± 40 2722-2432 (87.0%) Lapita Charcoal Burley et al. (1999) 

 To.5  δ13C -24.3% 2416-2364 (8.4%)    
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tongatapu Nukueleka WK 23709 2536 ± 32 2718-2434 (87.9%) Lapita Charcoal Burley et al. (2010) 

 To.2  δ13C -24.6% 2414-2364 (7.5%)    

        

Lifuka Holopeka CAMS 41528 2510 ± 50 2621-2356 (72.1%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -9.98% 2711-2630 (23.3%)    

        

Ha'afeva Mele Havea CAMS 41521 2510 ± 50 2621-2356 (72.1%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -24.4% 2711-2630 (23.3%)    

        

Tongatapu Talasiu WK 28235 2510 ± 30 2618-2359 (71.3%) PPW Cocos nucifera Petchey and Clark (2011) 

   δ13C -23.1% 2705-2633 (24.1%)  endocarp  

        

Kapa Otea CAMS 119698 2505 ± 30 2548-2358 (57.8%) PPW Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -24.0 2704-2634 (23.3%)    

    2618-2558 (14.4%)     

        

Kapa Falevai CAMS 119694 2500 ± 35  2618-2355 (73.3%) PPW Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -27.9 2704-2632 (22.1%)    

        

Lifuka Tongoleleka CAMS 41512 2490 ± 50 2619-2350 (74.8%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -23.3% 2706-2632 (20.6%)  (Cocos nucifera)  
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Ha'afeva Mele Havea CAMS 41519 2490 ± 50 2619-2350 (74.8%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -23.2% 2706-2632 (20.6%)  (Cocos nucifera)  

        

Tongatapu Talasiu WK 22999 2767 ± 37 2615-2337 (91.9%) PPW Tridacna sp. (artifact) Petchey and Clark (2011) 

   δ13C 2.2% 2650-2624 (3.5%)    

        

Pangaimotu Vuna CAMS 111661 2480 ± 30 2544-2350 (71.1%) PPW Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -25.5 2700-2635 (18.1%)    

    2616-2587 (5.9%)    

    2567-2564 (0.3%)    

        

Tongatapu Talasiu WK 28234 2473 ± 31 2542-2347 (74.0%) PPW Coconut endocarp Petchey and Clark (2011) 

   δ13C -21.3% 2699-2636 (16.5%)    

    2616-2590 (5.0%)    

        

Lifuka Tongoleleka CAMS 34558 2450 ± 40 2542-2338 (77.7%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -22.9% 2698-2636 (13.7%)    

    2616-2590 (4.0%)    

        

Lifuka Tongoleleka CAMS 41513 2430 ± 50 2546-2317 (77.5%) PPW Charcoal Burley et al. (1999) 

Ha'apai Group  δ13C -26.4% 2702-2634 (12.7%)  (Cocos nucifera)  

    2617-2582 (4.4%)    

    2572-2560 (0.8%)    
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tongatapu Talasiu WK 23000 2726 ± 30 2540-2310 (95.4%) PPW Tridacna sp. (artifact) Petchey and Clark (2011) 

   δ13C 2.8%     

        

Tongatapu To.6 NZ 636 2380 ± 51 2492-2294 (68.6%) PPW Charcoal Poulsen (1987) 

 Tufumahina   2272-2154 (23.4%)    

    2678-2640 (3.0%)    

    2608-2602 (0.4%)    

        

Lifuka Tongoleleka Beta 134582 2770 ± 40 2617-2339 (91.0%) Lapita M. alimentum Steadman et al. (2002a) 

Ha'apai Group  δ13C -20.2% 2651-2622 (4.4%)    

        

Lifuka Tongoleleka Beta 134583 2770 ± 50 2660-2335 (95.4%) Lapita M. alimentum Steadman et al. (2002a) 

Ha'apai Group  δ13C -19.4%     

        

Lifuka Tongoleleka Beta 134584 2780 ± 40 2657-2345 (95.4%) Lapita M. alimentum Steadman et al. (2002a) 

Ha'apai Group  δ13C -20.4%     

        

Lifuka Tongoleleka Beta 134585 2760 ± 50 2654-2328 (95.4%) Lapita M. alimentum Steadman et al. (2002a) 

Ha'apai Group  δ13C -19.9%     

        

Lifuka Tongoleleka Beta 134586 2740 ± 50 2614-2309 (93.0%) Lapita M. alimentum Steadman et al. (2002a) 

Ha'apai Group  δ13C -19.8% 2649-2625 (2.4%)    
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Lifuka Tongoleleka Beta 135250 2750 ± 40 2610-2324 (94.1%) Lapita M. alimentum Steadman et al. (2002a) 

Ha'apai Group  δ13C -20.3% 2644-2630 (1.3%)    

        

Tongatapu Talasiu WK 23001 2682 ± 30 2475-2280 (95.4%) PPW Conus sp. (artifact) Petchey and Clark (2011) 

   δ13C 3.5%     

        

Lifuka Tongoleleka Beta 135249 2670 ±40 2481-2202 (95.4%) PPW Gallus gallus Steadman et al. (2002a) 

Ha'apai Group  δ13C -14.9%     

        

Lifuka Tongoleleka Beta 134574 2670 ± 40 2481-2202 (95.4%) PPW Gallus gallus Steadman et al. (2002a) 

Ha'apai Group  δ13C -17.4%     

        

Lifuka Tongoleleka Beta 134575 2640 ± 40 2428-2156 (95.4%)  PPW Gallus gallus Steadman et al. (2002a) 

Ha'apai Group  δ13C -18.9%     

        

Tongatapu Mangaia NZ 727 2630 ± 50 2438-2137 (95.4%) PPW Shell, unknown sp. Groube (1971) 

 Mound       

        

Lifuka Tongoleleka Beta 14171 2330 ± 60 2368-2120 (92.0%) PPW Charcoal Dye (1988a) 

Ha'apai Group   2456-2388 (3.4%)    

        

Lifuka Tongoleleka Beta 134577 2590 ± 40 2337-2128 (95.4%) PPW Gallus gallus Steadman et al. (2002a) 

Ha'apai Group  δ13C -16.3%     
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tongatapu Mu'a ANU 6751 2320 ± 70 2107-1738 (95.4%) PPW Ostea sandvichiense Spennemann (1989) 

 TO-Mu-2  δ13C  0%     

        

Tongatapu To.6 ANU 873 2320 ± 60 2095-1765 (95.4%) PPW modified shell Poulsen (1987) 

        

Tongatapu Lavengamalie ANU 6434 2285 ± 65 2050-1704 (95.4%) PPW Anadara antiquata Spennemann (1989) 

 TO-Pe-65  δ13C -2.64%     

        

Tongatapu Ha'ateiho/Pea ANU 5723 2180 ± 60 1907-1589 (95.4%) PPW Anadara antiquata Spennemann (1989) 

 TO-At-96  δ13C  -0.47%     

        

Pangaimotu Pangaimotu ANU 5726 1970 ± 60 1674-1357 (95.4%) PPW Shell, unknown sp. Spennemann (1989) 

Tongatapu TO-Pi-7  δ13C 1.62%     

        

Foa Monotapu CAMS 12917 1830 ± 30 1816-1605 (95.4%) PPW Charcoal Burley (1998) 

Ha'apai Group       

        

Kapa Otea CAMS 119697 1615 ± 35 1534-1366 (95.4%) PPW Charcoal 
Burley and Connaughton 
(2007) 

Vava'u Group  δ13C -28.9     

        

Tongatapu Ma'ofanga WK 1418 1540 ± 60 1518-1296 (95.4%) PPW Charcoal Spennemann (1989) 

 TO-Nu-51  δ13C -26.7%     
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Island/Group Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tongatapu Ma'ofanga WK 1423 1470 ± 80 1447-1176 (88.3%) PPW Charcoal Spennemann (1989) 

 TO-Nu-51  δ13C -29.6% 1517-1455 (7.1%)    

        

Niuatoputapu 
Pome'e 
Nahau Beta 8683 1750 ± 60 1414-1148 (95.4%) PPW shell Kirch (1988) 

 NT-93       

        

Niuatoputapu Loto'aa  I-10634 1720 ± 80 1417-1060 (95.4%) PPW Tridacna sp. Kirch (1988) 

  NT-100             
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3.3.2. Sāmoa  

Archaeologists working in Sāmoa and American Sāmoa over the past ten to 15 

years have generated a wealth of data regarding initial settlement, context of occupation 

and length of occupation across many sites. Most of this new data stems from salvage 

archaeology in American Sāmoa and a first hand, intimate knowledge of the landscape 

(Ayres et al. 2001; Rieth and Hunt 2008). 

Of a total of 81 radiocarbon dates evaluated for the Sāmoan archipelago, 60 

(74.1%) were accepted (Table 3-2). The island of ‘Upolu has the only site, Mulifanua, 

with decorated Lapita ceramics in Sāmoa. The site, however, is submerged, and 

archaeological deposits derive from dredge spoil related to channel deepening for the 

‘Upolu/Savai’i interisland ferry (Dickinson and Green 1998). Mulifanua’s earliest 

acceptable date, NZ 5800, calibrates to 2996-2682 cal BP (Figure 3-2) and is sampled 

from turtle bone associated with pottery sherds atop a coral sand deposit (Petchey 

2001:65). The next earliest acceptable radiocarbon dates, Beta 35604 and Beta 25033, 

occur at the To’aga site on Ofu Island, American Sāmoa. These calibrate to 2704-2290 

cal BP and 2560-2058 cal BP respectively. Neither decorated Lapita ceramics nor Lapita 

jar vessel forms occur at Ofu (Kirch and Hunt 1993). The early end range of the To’aga 

date (Beta 35604) slightly overlaps with the accepted date from Mulifanua but is 

challenged based on ceramic evidence and a suite of other dates from To’aga. Initial 

occupation at To’aga most likely falls within the 2500-2400 cal BP range (Rieth and Hunt 

2008:1916). 

The earliest of four dates from Aganoa, a Sāmoan Polynesian Plainware site on 

Tutuila, American Sāmoa, ranges from 2752-2428 cal BP (Crews 2008). The samples 

dated by Crews (2008) appear to be in a sound, intact context and slightly predate 

samples from Vainu’u, a multi-component highland site also on Tutuila (Eckert and 

Welch 2013). However, Cochrane et al. (2013:507) are critical of some of the dates from 

Vainu’u, because the soot dates they sampled “do not accurately date the cultural 

context of the ceramics” given the ranges for the same feature and deposits. 

As discussed by Rieth et al. (2008), and Rieth and Hunt (2008), population size 

is small across the archipelago of Sāmoa until 2400-2300 cal BP. The To’aga and 
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Aganoa dates are critical as they demonstrate at least a marginal population in Sāmoa 

during the late Lapita/Polynesian Plainware phase transition. Yet compared to 

Tongatapu, the numbers are very small, emphasizing the role of Tongatapu as a hub for 

early population in western Polynesia. The communities settling in Vava’u, Niuatoputapu 

and Sāmoa appear to be on the edge or frontier for settlement during this time period. 

Following Tonga, and based on the very few dates as presented, the earliest 

Polynesian Plainware phase sites in Sāmoa are Aganoa and To’aga, dated to ca. 2700-

2600 cal BP. The bulk of sites associated with Plainware ceramics, however, occurred 

around 2400-2300 cal BP across the Sāmoan archipelago. This has led some 

archaeologists to suggest Sāmoa was abandoned for a 200 or so year period after 

occupation at Mulifanua (Addison and Asaua 2006; Addison and Morrison 2008). The 

cessation of pottery is debated in Sāmoa and is discussed in Chapter 4. For now, 

radiocarbon samples associated with the end of the ceramic sequence are assumed to 

be around 1500-1400 cal BP (Addison et al. 2008; Rieth and Hunt 2008) though it is 

possible the sequence extends even later (e.g., 1191-928 cal BP, Beta 94528) as Kirch 

and Hunt (1993) have claimed. For ‘Aoa on Tutuila, Clark and Michlovic (1996) suggest 

a possible age of 500-400 cal BP. 
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Figure 3-2. Accepted radiocarbon dates for Sāmoa. 
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Table 3-3. Accepted radiocarbon dates for Sāmoan Archipelago. 

Island Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

 
'Upolu Mulifanua NZA 5800 3062 ± 66 2996-2682 (95.4%) Lapita Turtle bone collagen Petchey (2001) 

 SU-17-1       

        

Ofu To'aga Beta 35604 2770 ± 80 2704-2290 (95.4%) PPW Tridacna maxima Kirch (1993) 

 AS-13-1       

        

Ofu To'aga Beta 25033 2640 ± 80 2560-2058 (95.4%) PPW Turbo setosus Kirch (1993) 

 AS-13-1  δ13C 2.3%     

        

Tutuila Aganoa O398 2590 ± 40 2752-2466 (95.4%) PPW Charcoal Crews (2008) 

        

Tutuila Aganoa O392 2570 ± 40 2746-2456 (92.7%) PPW Charcoal Crews (2008) 

    2389-2366 (1.9%)    

    2410-2400 (0.8%)    

        

Tutuila Aganoa O381 2540 ± 40 2722-2432 (87.0%) PPW Charcoal Crews (2008) 

    2416-2364 (8.4%)     

Tutuila Aganoa 218273 2530 ± 40 2716-2428 (84.3%) PPW Charcoal Crews (2008) 

    2419-2363 (11.1%)    
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Island Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tutuila Vainu'u Beta 240791 2440 ± 40 2517-2334 (79.2%) PPW Soot on sherd Eckert and Welch (2013) 

   δ13C -24.9% 2698-2636 (11.9%)    

    2615-2592 (3.2%)    

    2541-2526 (1.1%)    

        

Tutuila Vainu'u Beta 240800 2440 ± 40 2517-2334 (79.2%) PPW Soot on sherd Eckert and Welch (2013) 

   δ13C -25.3% 2698-2636 (11.9%)    

    2615-2592 (3.2%)    

    2541-2526 (1.1%)    

        

Tutuila Vainu'u Beta 240793 2380 ± 40 2473-2299 (76.6%) PPW Charcoal Eckert and Welch (2013) 

   δ13C -27.9% 2255-2158 (18.4%)    

    2486-2479 (0.4%)    

        

Tutuila Vainu'u Beta 240797 2370 ± 40 2461-2299 (68.6%) PPW Charcoal Eckert and Welch (2013) 

   δ13C -27.8% 2258-2158 (26.8%)    

        

Ofu To'aga Beta 25034 2570 ± 80 2416-1982 (95.4%) PPW Turbo sp. Kirch (1993) 

 AS-13-1  δ13C 2.5%     

        

Tutuila Utumea Beta 120575 2310 ± 50 2352-2145 (95.4%) PPW Charcoal Moore and Kennedy (1999) 

 AS-22-44       
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Island Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tutuila Vainu'u Beta 240799 2280 ± 40 2341-2141 (95.4%) PPW Charcoal Eckert and Welch (2013) 

   δ13C -27.3%     

        

 
'Upolu 

Jane's 
Camp NZ-2728B 2590 ± 40 2336-2110 (95.4%) PPW Tridacna sp. 

Jennings and Holmer 
(1980) 

 
Su181, 
SuF11       

        

 
'Upolu 

Jane's 
Camp NZ-2727B 2550 ± 50 2322-2040 (95.4%) PPW Tridacna sp. 

Jennings and Holmer 
(1980) 

 
Su181, 
SuF11       

        

 
'Upolu 

Jane's 
Camp NZ-2726B 2510 ± 60 2308-1974 (95.4%) PPW Tridacna sp. Smith (1976); Jennings and 

 
Su181, 
SuF11      Homer (1980) 

        

Tutuila Aganoa FS 942 2340 ± 40 2272-2154 (50.5%) PPW Charcoal Crews (2008) 

    2356-2293 (44.9%)    

        

Tutuila Aganoa FS 1019B 2330 ± 40 2273-2154 (55.6%) PPW Charcoal Crews (2008) 

    2352-2292 (39.8%)    

        

Tutuila Aganoa FS 981 2300 ± 40 2343-2152 (95.4%) PPW Charcoal Crews (2008) 
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Island Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tutuila Aganoa FS 1019A 2280 ± 40 2340-2141 (95.4%) PPW Charcoal Crews (2008) 

        

Tutuila Aganoa 1074 2230 ± 40 2326-2053 (95.4%) PPW Charcoal Crews (2008) 

        

Tutuila Aganoa O831 2220 ± 40 2316-2040 (94.5%) PPW Charcoal Crews (2008) 

    2017-2010 (0.9%)    

        

Tutuila Tula Beta 308719 2230 ± 30 2319-2099 (91.6%) PPW Cocos nucifera Cochrane et al. (2013) 

   δ13C -26.1% 2088-2062 (3.8%)    

        

Tutuila Tula Beta 308721 2230 ± 30 2319-2099 (91.6%) PPW Cocos nucifera Cochrane et al. (2013) 

   δ13C -26.0% 2088-2062 (3.8%)    

        

Tutuila Tula Beta 308717 2220 ± 30 2311-2051 (95.4%) PPW Cocos nucifera Cochrane et al. (2013) 

   δ13C -25.1%     

        

Tutuila Tula Beta 308718 2220 ± 30 2311-2051 (95.4%) PPW Cocos nucifera Cochrane et al. (2013) 

   δ13C -24.3%     

        

Tutuila Tula Beta 308720 2220 ± 30 2311-2051 (95.4%) PPW Cocos nucifera  Cochrane et al. (2013) 

   δ13C -26.6%   Endocarp  
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Island Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tutuila Vaipito WK 15029 2172 ± 38 2180-1987 (84.4%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -27.3% 2303-2240 (10.6%)    

    1958-1952 (0.4%)    

        

Tutuila Aganoa FS 986A 2170 ± 40 2180-1986 (83.7%) PPW Charcoal Crews (2008) 

    2304-2240 (10.5%)    

    1960-1951 (0.7%)    

    1978-1970 (0.6%)    

        

Tutuila Aganoa 0986B 2130 ± 40 2152-1926 (95.4%) PPW Charcoal Crews (2008) 

        

        

Tutuila Vaipito WK 15033 2119 ± 38 2144-1926 (95.4%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -23.5%     

        

Tutuila Vaipito WK 12996 2101 ± 42 2126-1895 (95.4%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -28.8%     

        

Tutuila Vaipito WK 14530 2085 ± 40 2114-1888 (95.4%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -28.3%     
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Island Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tutuila Aganoa 218274 2070 ± 40 2068-1875 (90.7%) PPW Charcoal Crews (2008) 

    2111-2080 (4.7%)    

        

Ofu To'aga Beta 19742 2350 ± 50 2099-1807 (95.4%) PPW Turbo sp. Kirch (1993) 

 AS-13-1       

        

Ta'u Ta'u Beta 19741 2330 ± 50 2080-1777 (95.4%)  PPW 
Trochus sp., Cypraea sp., 
Conus sp., Kirch (1993) 

 AS-11-51      

        

Sava'i 
Pulemelei-
early WK 15501 2058 ± 38 2062-1868 (93.7%) PPW Charcoal 

Martinsson-Wallin et al. 
(2005) 

 settlement  δ13C -28.0% 2106-2086 (1.7%)    

        

Tutuila Vaipito WK 15030 2041 ± 44 2055-1824 (95.4%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -27.2%     

        

Tutuila Vaipito WK 15031 2004 ± 43 2000-1810 (93.5%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -27.3% 1795-1779 (1.0%)    

    1755-1741 (0.9%)    

        

Sava'i 
Pulemelei-
early WK 13868 1993 ± 55 2001-1722 (95.4%) PPW Charcoal 

Martinsson-Wallin et al. 
(2005) 

 settlement  δ13C -27.5%     
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Island Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tutuila Pava'ia'i WK 18327 1979 ± 31 1950-1776 (92.9%) PPW Cocos nucifera endocarp Addison and Asaua (2006) 

 AS-31-171  δ13C -24.1% 1757-1740 (1.7%)    

    1970-1961 (0.8%)    

        

Tutuila Vaipito WK 15032 1978 ± 37 1950-1772 (90.3%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -27.7% 1760-1738 (3.2%)    

    1970-1960 (1.2%)    

    1985-1979 (0.7%)    

        

 
'Upolu 

Vailele 
area NZ 361 1880 ± 60 1894-1600 (94.5%) PPW Charcoal 

Green and Davidson (1965, 
1974) 

 SU-Va-1   1582-1571 (0.9%)    

        

Ofu To'aga Beta 35924 2100 ± 70 1846-1471 (95.4%) PPW Turbo setosus Kirch (1993) 

 AS-13-1       

        

        

Tutuila Faleniu WK 18320 1871 ± 31 1830-1689 (85.4%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -27.2% 1670-1626 (7.7%)    

    1864-1844 (2.3%)    

        

 
'Upolu 

Vailele 
area NZ 362 1850 ± 50 1830-1568 (92.8%) PPW Charcoal 

Green and Davidson (1965, 
1974) 

 SU-Va-1   1864-1842 (2.6%)    
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Island Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tutuila Faleniu WK 16985 1821 ± 32 1744-1590 (80.4%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -29.2% 1812-1750 (11.8%)    

    1585-1569 (3.1%)    

        

Tutuila AS-31-131 WK 13043 1679 ± 41 1617-1405 (94.4%) PPW Charcoal, cf. Syzygium sp. Carson (2005) 

    1686-1676 (1.0%)    

        

Tutuila AS-31-131 WK 13037 1675 ± 41 1615-1400 (94.8%) PPW 
Charcoal, Bruguiera 
gymnorhiza Carson (2005) 

    1684-1678 (0.6%)    

        

Tutuila Pava'ia'i WK 14532 1657 ± 58 1620-1355 (94.2%) PPW Charcoal Addison et al. (2006) 

 AS-31-171  δ13C -27.0% 1686-1674 (1.2%)    

        

Tutuila Faleniu WK 18321 1639 ± 31 1542-1394 (95.4%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -28.7%     

        

Tutuila AS-31-116 WK 13050 1584 ± 44 1526-1329 (95.4%) PPW Charcoal, cf. Canarium sp.  Carson (2005) 

        

        

Tutuila AS-31-116 WK 13049 1564 ± 41 1448-1311 (73.9%) PPW Charcoal Carson (2005) 

    1518-1454 (21.5%)    
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Island Site Sample No. 
Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Tutuila Pava'ia'i WK 15844 1561 ± 32 1422-1311 (78.3%) PPW Charcoal Addison et al. (2006) 

 AS-31-171  δ13C -27.3% 1516-1459 (15.3%)    

    1442-1432 (1.8%)    

        

Tutuila Pava'ia'i WK 15842 1512 ± 31 1400-1300 (95.4%) PPW Charcoal Addison et al. (2006) 

 AS-31-171  δ13C -26.3%     

        

Tutuila Faleniu WK 18315 1482 ± 31 1380-1290 (95.4%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -27.4%     

        

Tutuila Vaipito WK 12993 1451 ± 52 1402-1238 (92.1%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -28.1% 1204-1183 (3.3%)    

        

Tutuila Auto WK 18325 1329 ± 30 1288-1130 (93.8%) PPW Charcoal Addison and Asaua (2006) 

   δ13C -25.5% 1107-1092 (1.6%)    

        

Tutuila Malaeimi Beta 94528 1200 ± 80 1191-928 (86.1%) PPW Charcoal Suafo'a (1998) 

        1262-1197 (9.3%)       
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3.3.3. Lau, Fiji 

I accepted 30 (75%) of 40 radiocarbon dates from the Lau island group, Fiji 

(Table 3-3). Of these, 10 are from charcoal, 7 from fauna, including homo sapiens, and 

13 samples from shell. Shell dates are subject to ocean reservoir effect and need 

correction to bring them into line with charcoal dates. Spennemann and Head 

(1998:1055), however, demonstrate this task can be complicated with lagoon specific 

variations resulting from hardwater effect (see also Petchey and Clark 2011). For Fanga 

‘Uta lagoon on Tongatapu, Petchey and Clark (2012) further illustrate the need for 

species specific corrections. Though an overall ΔR value of 11 ± 26 is used for the Fijian 

archipelago, the predominance of early dates taken from shell are subject to caution. 

Lau is intermediate between Tonga and the main Fiji islands. As noted in the 

preceding chapter, Lau also has a long history of relationships with Tonga in the initial 

settlement episode but also in later precontact periods and the historic era (Burley 

2013). The two earliest dates for occupation in Lau come from the Votua site on Mago 

Island (Clark et al. 2001). Taken from shell (Trochus niloticus) and charcoal, these 

calibrate to 2933-2598 cal BP (ANU 11069B) and 2877-2465 cal BP (ANU 10707) 

respectively (Figure 3-3). Lapita sites in Lau, like the rest of western Polynesia, reflect a 

distribution of small coastal settlements following a similar pattern of development (Best 

1984). The Wakea site on Lakeba produced two sherds with western Lapita motifs, as 

well as early dates (although one date, NZ 4807, has a standard error that exceeds 

100), but the remainder of the assemblage is typical of eastern Lapita decorative style 

(Burley et al. 2010:141). The Votua Lapita ceramic assemblage also is eastern Lapita in 

style, as found throughout Tonga. Additional research in Lau is required to fully 

understand the cultural sequence. 

Based on available archaeological and linguistic data, Lau was closely aligned 

with Tonga in the earliest settlement period. Arguably, it can be suggested that Lau was 

not settled from Fiji but by a backward expansion out of Tonga during the Lapita period. 

If a settlement date of 2750-2700 cal BP is accepted, then it is likely part of the same 

expansion that led to Ha’apai, Vava’u and ultimately Sāmoa being populated (Clark and 

Bedford 2009:68-69).  
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Lapita age dates and Polynesian Plainware dates overlap in Lau since these 

samples do not fall on the steep part of the radiocarbon calibration curve. Ceramics 

associated with early Polynesian Plainware dates at Wakea begin at 2652-2150 cal BP 

(NZ 4809) and are identified at Qaranipuqa at 2406-2108 cal BP (NZ 4589). At 2,100 

years ago, a break in the ceramic sequence of Lakeba is reported (Best 1984:654). At 

this time, Lau becomes closely related to Fiji proper as is also observed in linguistic 

affiliation. Fijian Plainware recovered from Aiwa Levu dates to 2122-1870 cal BP (Beta 

165465) and signals this connection with west/central Fiji. 

 

Figure 3-3. Accepted radiocarbon dates for Lau, Fiji. 
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Table 3-4. Accepted radiocarbon dates for Lau, Fiji. 

Island/Group Site 
Sample 
No. 

Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Mago Votua 
ANU 
11069 B 2990 ± 60 2933-2598 (95.4%) Lapita Trochus niloticus 

Clark et al. 
(2001) 

Lau Group   
δ13C 
estimated     

        

Mago Votua 
ANU 
10707 2670 ± 70 2877-2465 (95.4%) Lapita Charcoal 

Clark et al. 
(2001) 

Lau Group   

δ13C -
24.0±2.0E     

        

Mago Votua WK 5366 2970 ± 50 2874-2575 (95.4%) Lapita 
Anadara 
antiquate 

Clark et al. 
(2001) 

Lau Group   

δ13C -
0.3±0.2     

        

Mago Votua WK 5369 2950 ± 50 2845-2534 (95.4%) Lapita 
Anadara 
antiquate 

Clark et al. 
(2001) 

Lau Group   

δ13C -
0.2±0.2     

        

Lakeba Qaranipuqa NZ 4596 2620 ± 100 2844-2358 (95.4%) Lapita Charcoal Best (1984) 

Lau Group 101/7/197       

 



 

79 

Island/Group Site 
Sample 
No. 

Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Mago Votua WK 5368 2940 ± 50 2835-2519 (95.4%) Lapita 
Anadara 
antiquate 

Clark et al. 
(2001) 

Lau Group   

δ13C -
0.4±0.2     

        

Mago Votua WK 5367 2930 ± 50 2816-2498 (95.4%) Lapita 
Anadara 
antiquate 

Clark et al. 
(2001) 

Lau Group   

δ13C -
0.2±0.2     

        

Nayau 
Na 
Masimasi 

Beta 
235994 2580 ± 40 2750-2459 (94.4%) Lapita Charcoal Jones (2009) 

Lau Group   δ13C -28.0% 2385-2369 (1.0%)    

        

Lakeba Qaranipuqa NZ 4590 2830 ± 60 2716-2363 (95.4%) Lapita Conus leopardus Best (1984) 

Lau Group 101/7/197       

        

Lakeba Wakea NZ 4809 2680 ± 80 2652-2150 (95.4%) PPW Trochus niloticus Best (1984) 

Lau Group 101/7/196       

        

Lakeba Qaranipuqa NZ 4589 2600 ± 50 2406-2108 (95.4%) PPW Lambis lambis Best (1984) 

Lau Group 101/7/197       
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Island/Group Site 
Sample 
No. 

Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Aiwa levu 
Aiwa Cave 
2 

Beta 
165465 2380 ± 40 2122-1870 (95.4%) FPW Gallus gallus 

Jones et al. 
(2007b) 

Lau Group      Tarsometatarsus  

        

Aiwa levu Aiwa RS 1 
Beta 
164252 2310 ± 40 2050-1791 (95.4%) FPW Homo sapiens 

Jones et al. 
(2007b) 

Lau Group      adult humerus  

        

Aiwa lailai Dau RS  
Beta 
172191 2300 ± 50 2056-1752 (95.4%) FPW Gallus gallus 

Jones et al. 
(2007b) 

Lau Group      Tarsometatarsus  

        

Nayau 
Na 
Masimasi 

Beta 
235993 2570 ± 40 2335-2108 (95.4%) PPW Homo sapiens Jones (2009) 

Lau Group   δ13C -14.5%     

        

Lakeba Qaranipuqa NZ 4593 2110 ± 90 2208-1824 (86.6%) FPW Charcoal Best (1984) 

Lau Group 101/7/197   2308-2225 (8.8%)    

        

Lakeba Qaranipuqa NZ 4591 2230 ± 50 1968-1680 (95.4%)  FPW Turbo bruneus Best (1984) 

Lau Group 101/7/197       
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Island/Group Site 
Sample 
No. 

Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Lakeba Qaranipuqa NZ 4592 1770 ± 90  1826-1410 (94.8%)  FPW/Navatu Charcoal Best (1984) 

Lau Group 101/7/197   1860-1850 (0.6%)    

        

Aiwa levu 
Aiwa Cave 
2 

Beta 
165467 1630 ± 40 1550-1369 (95.4%) Navatu 

Pteropus 
samoensis 

Jones et al. 
(2007b) 

Lau Group      Radius  

        

Aiwa lailai Dau RS  
Beta 
172192 1510 ± 40 1414-1290 (95.4%) Navatu 

Pteropus 
tonganus 

Jones et al. 
(2007b) 

Lau Group      wing phalanx  

        

Lakeba Laselase NZ 4903 1515 ± 55 1422-1285 (86.1%) Navatu Charcoal Best (1984) 

Lau Group 101/7/2(b)   1515-1469 (8.4%)    

    1441-1432 (0.9%)    

        

Lakeba Qaranipuqa NZ 4588 1790 ± 40 1440-1233 (95.4%) Navatu Tridacna maxima Best (1984) 

Lau Group 101/7/197       

        

Vanuabalavu Qaranilaca 
ANU 
11539H 1180 ± 60 1178-927 (95.0%) Vuda Charcoal 

Thomas et al. 
(2004) 

Lau Group   δ13C -24.0% 1220-1214 (0.4%)    

        

Vanuabalavu Qaranilaca 
ANU 
11538H 1060 ± 60 1015-790 (89.8%) Vuda Charcoal 

Thomas et al. 
(2004) 

Lau Group   δ13C -24.0% 1056-1024 (5.6%)    
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Island/Group Site 
Sample 
No. 

Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase Sample Material Reference 

Lakeba Ulunikoro NZ 4044 1020 ± 90 1060-721 (95.0%) Vuda Charcoal Best (1984) 

Lau Group 101/7/47   698-691 ( 0.4%)    

        

Lakeba Ulunikoro NZ 4586 1010 ± 90 1016-720 (91.3%) Vuda Charcoal Best (1984) 

Lau Group 101/7/47   1056-1023 (3.4%)    

    700-690 (0.7%)    

        

Lakeba Ulunikoro NZ 5180 1315 ± 35 934-735 (95.4%) Vuda 
Turbo 
chrysostomus Best (1984) 

Lau Group 101/7/47       

        

Vanuabalavu Qaranilaca 
ANU 
11537H 1140 ± 80 867-540 (95.4%) Vuda Anadara sp. 

Thomas et al. 
(2004) 

Lau Group   δ13C 0.0%     

        

Lakeba Laselase NZ 5182 1200 ± 40 854-650 (95.4%) Vuda 
Turbo 
chrysostomus Best (1984) 

Lau Group 101/7/2(b)       

        

Lakeba Ulunikoro NZ 4587 1030 ± 90 759-464 (95.4%) Vuda 
Bone:marine 
turtle Best (1984) 

Lau Group 101/7/47             
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3.3.4. ‘Uvea 

A total of nine accepted dates (out of 19) provide the chronology for ‘Uvea 

(Frimigacci 2000; Sand 1998) (Table 3-4). The site of Utuleve establishes first settlement 

with two dates (ANU 7393 and ANU 7398) on shell fragments found in stratigraphic 

association with Lapita sherds (Sand 1998:102). These calibrate to 2948-2548 cal BP 

and 2762-2370 cal BP respectively (Figure 3-4). A third date, taken from a charcoal 

sample from the same level, calibrates to 2844-2464 cal BP (Beta 81447). 

Decorated Lapita ceramics disappear from the ceramic assemblage shortly after 

initial occupation in ‘Uvea and radiocarbon samples associated with such an event have 

not been recovered (Sand 1998:109,114). As a result, defining the beginning and end of 

the Utuleve II phase is a challenge. Frimigacci believes there is long-term continuity of 

ceramic production during the Plainware phase in ‘Uvea (Utuleve II and III), possibly 

continuing to the 16th century AD. Sand (1998:109) claims it is difficult to evaluate this 

interpretation given present data. Aceramic strata are identified in ‘Uvean sites but 

radiocarbon dates are not reported for this occupation. 
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Figure 3-4. Accepted radiocarbon dates for ‘Uvea. 
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Table 3-5. Accepted radiocarbon dates for ‘Uvea. 

Island Site 
Sample 
No. 

Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase 

Sample 
Material Reference 

 'Uvea Utuleve 
ANU 
7393 3010 ± 70 2948-2548 (95.4%) Lapita Tridacna sp. Sand (1998) 

 MU21  δ13C -0.0%  (Utuleve I)   

        

 'Uvea Utuleve 
Beta 
81447 2640 ± 60 2844-2464 (95.4%) Lapita Charcoal Sand (1998) 

 MU21  δ13C -27.1%  (Utuleve I)  Sand (2000) 

        

 'Uvea Utuleve 
ANU 
7398 2890 ± 70 2762-2370 (95.4%) Lapita Trochus sp. Sand (1998) 

 MU21  δ13C -0.0%  (Utuleve I)   

        

 'Uvea Utuleve 
Beta 
81446 2340 ± 60 2460-2129 (95.4%) PPW Charcoal Sand (1998) 

 MU21  δ13C -28.7%  (Utuleve II/III)  Sand (2000) 

        

 'Uvea Utuleve 
Beta 
81445 2320 ± 90 2494-2002 (93.0%)  PPW Charcoal Sand (1998) 

 MU21  δ13C -27.6% 2680-2640 (2.0%) (Utuleve II/III)  Sand (2000) 

    2610-2600 (0.4%)    

        

 'Uvea Utuleve 
ANU 
7395 2590 ± 80 2447-1999 (95.4%) PPW Lambis lambis Sand (1998) 

 MU21  δ13C -0.0%  (Utuleve II/III)   
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Island/Group Site 
Sample 
No. 

Conventional 
age 

Calibrated age BP 
(2σ) 

Cultural 
Phase 

Sample 
Material Reference 

        

 'Uvea Utuleve 
ANU 
10568 1586 ± 80 1570-1293 (94.1%) PPW Charcoal 

Frimigacci 
(2000) 

 
MU 21 and 
MU 46   1600-1582 (1.3%) (Utuleve III)   

        

 'Uvea Utuleve 
ANU 
10072 1166 ± 80 1188-905 (89.3%) PPW Charcoal 

Frimigacci 
(2000) 

 
MU 21 and 
MU 46   1260-1200 (5.0%) (Utuleve III)   

    863-844 (1.1%)    

        

 'Uvea  Talietumu 
ANU 
9097 1126 ± 60 1143-904 (90.8%) PPW Charcoal 

Frimigacci 
(2000) 

    865-840 (2.4%) (Utuleve III)   

    833-818 (1.2%)    

        1170-1159 (1.0%)       
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3.3.5. Futuna 

Out of a possible 11 radiocarbon dates for Futuna, five (45%) were accepted. 

Four dates (Gif 7485, Gif 7488, Gif 7489, I-9942) were dismissed since their standard 

error greatly exceeded 100 years. The other two dates (Gif 7486, Gif 7487) are from a 

mixed deposit (Sand 1990, 1993). The earliest recorded site on Futuna is the coastal 

settlement of Asi Pani (Sand 1993). The earliest radiocarbon sample (Beta 81448) 

calibrates to 2717-2358 cal BP and is associated with eastern Lapita pottery (Table 3-5). 

This date corresponds with ceramics of a very late Lapita phase, based on dentate-

stamp motifs (Sand 1988, 1993). A more specific date, however, is compromised due to 

calibration curve flattening for the interval 2530-2420 BP, substantially widening the 

calibrated age range. Despite this fact, a Lapita occupation is documented on Futuna but 

a Polynesian Plainware occupation dominates the sequence as do radiocarbon samples 

falling within the Polynesian Plainware phase (Figure 3-5). 
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Table 3-6. Accepted radiocarbon dates for Futuna. 

Island Site Sample No. 
Conventional 
age 

Calibrated 
age BP (2σ) 

Cultural 
Phase 

Sample 
Material Reference 

Futuna Asipani Beta 81448 2520 ± 60 
2717-2358 
(95.4%) Lapita Charcoal 

Sand 
(2000) 

 SI-001       

        

Futuna Asipani Gif 8068 2400 ± 80 
2618-2294 
(67.9%) Lapita/PPW Charcoal 

Sand 
(1993) 

 SI-001   
2272-2154 
(16.5%)    

    
2705-2632 
(11.0%)    

        

Futuna Tavai I-8355 2120 ± 80 
2208-1865 
(86.3%) PPW Charcoal 

Kirch 
(1981) 

 FU-11   
2308-2225 
(8.8%)    

    
1840-1835 
(0.3%)    

        

Futuna Asipani Gif 8067 2000 ± 80 
2114-1707 
(95.4%) PPW Charcoal 

Sand 
(1993) 

 SI-001       

        

Futuna Asipani Gif 7484 1500 ± 80 
1527-1240 
(93.7%) PPW Charcoal 

Sand 
(1990) 

  SI-001     
1203-1184 
(1.7%)     

Sand 
(2000) 
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Figure 3-5. Accepted radiocarbon dates for Futuna. 

3.4. Discussion 

Examination of 269 dates from western Polynesia assessed via chronometric 

hygiene protocols produced a group of dates associated with sound context for 

comparative analysis. This adds accuracy and some degree of precision in regards to 

chronological questions related to initial settlement and ceramic sequence transitions. 

Here, I discuss the radiocarbon data presented and how they relate to the questions 

posed in the introduction to this chapter and my overall research objectives. 

3.4.1. Initial settlement of western Polynesia 

The timing and sequence of settlement in western Polynesia begins with Tonga 

first colonized by Lapita peoples approximately 2850 cal BP. The radiocarbon record, 
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U/Th dates on coral abraders, and uniqueness of the ceramic assemblages at Nukuleka 

on Tongatapu substantiate this location as a founder colony from which expansion 

during the Lapita phase took place. Population growth in the initial settlement period 

must have been considerable for this expansion occurred northward and probably 

eastward into Lau not long thereafter. Early dates for Lau suggest Lapita occupation just 

after ca. 2800 cal BP (see Figure 3-3). 

Settlement of Lau positions it closely with the settlement of Ha’apai and Vava’u, 

reflecting a sizable population present in south/central Tonga and Lau. Only one Lapita 

site is reported for Sāmoa—Mulifanua—suggesting demographic exhaustion as this 

expansion took place. Indeed, without strong evidence for settlement until 2400-2300 cal 

BP (Rieth and Hunt 2008), it is even possible that Sāmoa was abandoned. The reliable 

date for ‘Uvea suggests it was a coeval or a slightly later settlement than for Vava’u and 

Ha’apai. Currently, Futuna has the latest date for initial settlement, 2717-2358 cal BP 

(Beta 81448), during the latter end of the Lapita phase with associated ceramics 

supporting this interpretation. 

Clark and Anderson (2009:415) assert that it “does not seem probable” that 

Lapita peoples would settle small islands close to the Sāmoan archipelago but fail to 

significantly settle the larger volcanic islands of Sāmoa and American Sāmoa. Despite 

this logical thought, the data show that initial colonization in western Polynesia focused 

on coral islands with bountiful reefs for foraging and specific environmental landscapes 

for settlement (Burley 2007a, 2007b). Large numbers of people on Fanga’Uta Lagoon on 

Tongatapu during Lapita times initially focused heavily on reef resources but sites on 

other islands are positioned near wetlands, an optimal locale for agricultural efforts, and 

other resource collection (Burley 2007a). 

3.4.2. Loss of Decoration 

The loss of ceramic decoration marks the end of the Lapita and the onset of the 

Polynesian Plainware phase. Although an arbitrary marker, Kirch and Green (2000) 

equate this with the initial beginnings of ancestral Polynesian society. Table 3-7 uses the 

presented calibrated radiocarbon date ranges associated with excavated levels that 

contain dentate-stamp sherds to produce possible ranges for Lapita occupation. I utilize 
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dates that fall upon the steep portion of the calibration curve to help situate a start and 

end date, although early dates for central and north Tonga are not as precise as the 

U/Th dates for Tongatapu. Being mindful of that, I present below calibrated charcoal 

dates for Ha’apai and Vava’u from Lapita levels. However, I ignore the earliest end for 

calibrated dates from Ha’apai and Vava’u since initial settlement did not precede 2838 ± 

8 (2011-036). Assuming that the Lapita end dates reflect the loss of decoration and the 

subsequent Polynesian Plainware phase, this exercise brackets the duration of Lapita 

phase settlement for each island group and highlights the duration of decoration before it 

was abandoned. The abandonment of Lapita decoration is best documented for Tonga 

around 2700 cal BP and it occurs almost simultaneously throughout Tonga (Burley 1998; 

Burley and Connaughton 2007; Connaughton 2007). Lau follows closely the pattern 

established for Tonga. 

Table 3-7. Association of Dentate-Stamp sherds with radiocarbon dates. 

Island Calibrated age BP (2σ) Samples Sites 

Niuatoputapu n/a   

Vava'u 2878-2694 CAMS 119700, 119695 Ofu and Falevai 

Ha'apai 2948-2693 CAMS 34561. Beta 134589 Tongoleleka 

Tongatapu 2838-2721 2011-036; WK 23707 Nukuleka 

    

Lau, Fiji 2874-2652 WK 5366, NZ 4809 Votua and Wakea 

Sāmoa is more difficult to evaluate, but the earliest plainware dates at Aganoa 

(2752-2466 cal BP) and To’aga (2704-2290 cal BP) suggest that the loss of decorated 

ceramics is probably in line with Tonga ca. 2700 cal BP. ‘Uveans abandoned decoration 

during the Utuleve II period approximately 2600-2500 cal BP, though notching is still 

present. Futuna has sherds with Lapita decoration in the earliest levels (dated to 2717-

2358 cal BP) but the island is dominated by Polynesian Plainware pottery.  

Overall, the cessation of Lapita decorated ware production in western Polynesia 

appears homogenous, occurring within a couple of centuries of first settlement. This 

transition to Polynesian Plainware from Lapita anticipates other changes taking place in 

western Polynesia (Burley 1998; Kirch and Green 2001). As Chapter 4 details, patterns 

of change and continuity along with island specific ceramic forms reveal a linked 
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ancestry of Lapita colonizers into western Polynesia that develop into ancestral 

Polynesian societies (Green 2003). 

3.4.3. The Polynesian Plainware phase – its beginning, duration, 
and end 

Based on radiocarbon dates, the Polynesian Plainware phase lasted 

approximately 1,200-1,300 years (Table 3-8). This phase began 2,700-2,650 years ago 

as decorated pottery production was abandoned but undecorated vessels were still 

manufactured. Sites with undecorated ceramics are present throughout Tonga with slight 

temporal variation by island group for its beginning. Table 3-8 provides the range of 

radiocarbon dates associated with excavated levels that contain plainware sherds. 

Bracketing the dates for each island group, which have been evaluated regarding 

context and association with excavated levels, highlights the projected temporal frame 

for an ancestral Polynesian society. 

The latest charcoal date associated with plainware pottery for Tongatapu 

calibrates to 1447-1176 cal BP (WK 1423). For Ha’apai, the most recent calibrated date 

securely associated with plainware is 1816-1605 cal BP (CAMS 12917) from Monotapu 

on Foa Island, which is comparable to other dates associated with the end of the 

Polynesian Plainware phase elsewhere in Tonga. Burley (1998:360) notes that this 

sample was collected with other Polynesian Plainware ceramics occurring above its 

location, possibly extending the ceramic sequence for a century or two. 

Table 3-8. Polynesian Plainware phase occupation. 

Island 
Calibrated age 
BP (2σ) 

Total Time 
Period (years) Samples Sites 

Niuatoputapu n/a    

Vava'u 2694-1366 1328 CAMS 119695, 119697 Falevai and Otea 

Ha'apai 2693-1605 1088 
Beta 134589, CAMS 
12917 

Tongoleleka and 
Monotapu 

Tongatapu 2721-1176 1545 WK 23707, 1423 
Nukuleka and 
Ma'ofanga 

     

Lau, Fiji 2652-2108 544 NZ 4809, 4589 
Wakea and 
Qaranipuqa 
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Radiocarbon dates suggest that pottery production ceased in Tonga by 1550 cal 

BP, signaling the end of the Polynesian Plainware phase (Burley and Connaughton 

2007:135). Green and Davidson (1974b:224) originally argued for an end to pottery 

production around 1550-1450 cal BP (AD 300) for Sāmoa. Clark (1996) claims a date of 

300 cal BP, while Addison et al. (2008:109) argue for the end of pottery at 1350-1250 cal 

BP. However, Addison et al. (2008) note that at three sites with late Plainware dates, 

charcoal samples could date to the post-ceramic occupation period. He suggests the 

cessation of pottery around 1550 cal BP might be similar to Tonga. Lauans continue to 

manufacture pots into the historic era (Thompson 1938, 1940). As will be discussed in 

Chapter 4, the circumstance in which this occurs in Lau is exceptional. 

Radiocarbon dates associated with the abandonment of pottery for ‘Uvea is not 

confirmed (Frimigacci 1994; Frimigacci et al. 1995; Sand 1998). Frimigacci (2000) 

proposes that pottery production continued until the 16th century AD, which corresponds 

with arguments made regarding Sāmoan plainware at varying times (Ayres et al. 2001; 

Clark 1996; Clark and Micholvic 1996; Suafo’a 1998). Sand (1998:109) concedes that 

pottery ceased within the first half of the first millennium AD but acknowledges it is 

difficult to evaluate such a date with the present data. Sand (1998) likens the end of 

pottery on Futuna with other island groups in the region. 

Cessation of pottery production in Futuna is thought to have occurred around 

1500 years ago along with the rest of western Polynesia, but very little is known about 

the later end of the Futunan ceramic sequence (Sand 2006). The change evident in the 

ceramic sequence for Futuna is similar in many respects to Tonga, with local variation in 

terms of the loss of bowl forms. Unfortunately, more data are needed to describe the 

complete trajectory of Futunan ceramics. 
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Chapter 4.  
 
Polynesian Plainware Phase and its Ceramic 
Correlates in Western Polynesia 

In western Polynesia, the Polynesian Plainware phase encompassed upwards of 

1,300 years of continuous plainware ceramic production. Ancestral Polynesian 

communities during this phase made a range of vessel forms and sizes (Kirch and 

Green 2001:168). Originally, Green’s (1979) tripartite ceramic sequence of Early Lapita, 

Late Lapita, and Polynesian Plainware laid the groundwork for understanding ceramic 

form variability in western Polynesia. Figure 4-1, adapted from Green (1979), Kirch and 

Green (2001), and Sand (1992) illustrates regional variability as understood today. 

Regional plainware ceramic assemblages and sites in Tonga, Lau, Sāmoa, ‘Uvea, and 

Futuna are discussed to define temporal and spatial variation across the ancestral 

Polynesian homeland as it has been proposed (Kirch and Green 2001:170). In this 

chapter I ask and answer the following questions: 

1) What type of undecorated vessels are present in western Polynesia 
within the Lapita phase, predating the Polynesian Plainware phase? 

2) What types of vessels and attributes are present in western Polynesia 
after the Lapita phase and what changes in plainware ceramic 
assemblages are visible in the archaeological record western Polynesia 
during the Polynesian Plainware phase? 

3) Did regional differentiation in Polynesian Plainware ceramics occur 
spatially and, if so, when? Do these result in distinct Polynesian societies 
in Tonga, Sāmoa, ‘Uvea, and Futuna as Green (2003) suggests? 
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Figure 4-1. Western Polynesia ceramic trajectory (from Kirch and Green 
2001:169). 

4.1. Ceramic Types and Attributes as Cultural Norms and 
Cultural Historical Phase Markers 

Before comparing the archaeological contexts for Polynesian Plainware in 

Lau/western Polynesia, it is appropriate to define the underlying principles upon which I 

frame my interpretation. As a culture historian, I treat rim forms and ceramic attributes as 

a culture historical analogue for people’s norms since they represent societal templates 

of acceptable forms. Ceramic vessel type is important, as it reflects function on some 

level, but the rim forms and ceramic attributes also reflect a distinct potting community’s 

ideology of how earthenware pottery should be made and used (Kirch 1997; Sassaman 

1993, 2001). They illustrate “how the world works, how things should be made, and what 

resources, tools and techniques are appropriate” (Michelaki 2007:150; see also Crown 
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2001; Minar and Crown 2001; Pikirayi 2007; Strathern 1999). Every mode of production 

in a culture is enacted, practiced, reproduced, and transformed in the context of human 

interaction past and present (Bourdieu 1977:72). Ceramics are more than just tools; they 

represent the identities of distinct cultures through their potters (Bowser 2000; DeBoer 

2001; Gosselain 1992, 1998). They are the result of the processes by which information, 

knowledge, skills, or beliefs were exchanged between individuals via social learning 

(Bloch 2005; Heckenberger 2005; Mesoudi and O’Brien 2008). Ceramic vessel forms 

reflect “conscious and unconscious elements of technical choices” learned through time 

from members of a like community and expressed in the final product (Stark 1998:6). 

Ceramic types have proved to be a critical diagnostic for the construction of 

culture historical sequences across Oceania. In western Polynesia, Lapita pottery 

indicates the initial founding settlement. The loss of decorated vessels and subsequent 

manufacturing of plainware vessels defines the Polynesian Plainware phase while the 

abandonment of pottery altogether signals a formative phase that, ultimately, transitions 

into chiefdom-level societies for the region. These are broad chronological markers for 

Lau/western Polynesia. Transitional change in ceramic assemblages at a regional level, 

defined below, reflect growing divergence into distinct societies that are historically 

documented. These become ancestral Polynesian societies according to Green (2003). 

I will now provide a summary of ceramic sequences from western Polynesia for 

comparative purposes. 

4.2. Tonga 

The first systematic archaeological survey and excavation in Tonga was by 

William McKern (1929), who was a member of the 1920-1921 Bernice P. Bishop 

Museums’ Bayard-Dominick Expedition in 1920-1921. E.W. Gifford (1929) concomitantly 

collected ethnographic and other data as well. McKern’s and Gifford’s data indicated 

continuous cultural development for Tonga without evidence for in-migration by later 

peoples (Burley 1998:344). McKern reported on decorated pottery that later would be 

identified as Lapita, but at the time he was not aware of the significance or time depth of 

this discovery. In fact, it was not until the early 1960s that Jack Golson (1961) proposed 

the Lapita cultural complex, and its ceramic suite, as a colonizing phase for Remote 
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Oceania. Contributing to this recognition, Golson (1957), with Helen and Lawrence Birks, 

carried out survey on Tongatapu and undertook an excavation project at Mangaia 

Mound in Nuku’alofa. This site previously had been tested by McKern and was one 

where Lapita ceramic sherds were recovered and reported upon. 

In the mid-1960s, one of Golson’s students, Jens Poulsen (1987) began a large-

scale study of ceramic sites on the lagoon shoreline of Tonga. He (1987:78) relied 

predominantly on two sites to assess chronology, but admitted to having “few dates 

which are relevant to the ceramic sequence”. The first site is Nukuleka (To.2), an early 

Eastern Lapita site with a wide range of vessel types. As noted in the previous chapter, it 

is the earliest site in western Polynesia dating to 2838 ± 8 cal BP. The second site is 

Tufu Mahina (To.6), a Polynesian Plainware site dating between 2492-2294 cal BP. 

Poulsen (1987:86) reconstructed vessel shape by examining base sherds, rim sherds 

(via rim orientation and body-inclination) angled sherds, collars, and flange rims from six 

sites on Tongatapu. Poulsen (1987:86) assumed that, “individual features occurring in 

fair numbers or proportions in the same horizon will tend to be combined in the same 

sherds in a pattern relevant to attempts at analytical reconstruction of vessel shape”. 

Poulsen’s (1987:86-93) analysis resulted in eight ceramic series, A through H, with an 

exceptional group, J series, also included (Table 4-1). These series are partly the result 

of analysis and interpretation based on measurements of rim orientation and body-

inclination as well as lower vessel parts, which is usually not readily observable (Poulsen 

1987:88). His analysis, at the time, defined Tonga’s ceramic chronology and history 

through a detailed analysis of diagnostic sherds. His (Poulsen 1967) initial interpretation, 

however, was that ceramic manufacture continued throughout the Tongan 

archaeological sequence into the late prehistoric period. 

Also in the 1960s, Les Groube (1971:297) excavated the Polynesian Plainware 

site of Vuki’s Mound in Ha’ateiho on Tongatapu. He was focused on the detailed 

stratigraphic excavation of a series of Polynesian Plainware occupation floors, encircled 

by a collar of dense shellfish midden deposit with ash, charcoal, and hearths; the latter 

he suggested were used as a cooking house (Groube 1971:299). Groube (1971:300) 

noted Vuki’s Mound was very similar in its ceramic assemblages and radiocarbon dates 

to Poulsen’s excavation at Tufu Mahina (To.6) but with a simplified sequence of ceramic 

vessels within the Polynesian Plainware phase. He (1971:299) also described the 
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consistent presence of very large sub-globular jars in Polynesian Plainware 

assemblages at these sites. Groube’s excavations clearly illustrated that the ceramic 

sequence disappeared at some time prior to the late prehistoric period in contrast to 

Poulsen’s (1967) interpretation. However, in later publication of his Ph.D. dissertation, 

Poulsen (1987) supported Groube’s conclusion of the loss of pottery. In a summary 

paper on Tonga and its early culture history, Groube (1971:313) further mustered 

archaeological and linguistic data to identify Tonga as the homeland for Polynesian 

origins, succinctly stating that Polynesians became Polynesian in Tonga. 

Table 4-1. Description for ceramic vessels described by Poulsen (1987). 

Series Description 

A Constricted bowls or jars and dishes 

B Constricted jars 

C Flaring dishes, bowls and jars 

D Flaring dishes and bowls, shallow shapes 

E Flaring dishes, bowls and jars 

F Flaring plates, dishes, and bowls 

G Open cups, bowls, dishes and plates 

H Open Jars only 

J Flaring dishes only 

The 1970s saw a refinement of Tongan culture history through acquisition and 

study of a variety of archaeological data sets. Davidson (1979) devised a tripartite 

system for the Tongan archaeological record comprised of Early, Dark Age, and Recent 

divisions. The Early period accounted for both Lapita and solely plainware sites, while 

the Dark Age referred to sites without a ceramic component. The term “Dark Age” was 

first coined by Poulsen (1974:265) but later employed by Davidson (1979) to project the 

dearth of archaeological information for such sites. The Recent period referred to the 

appearance of field monuments and the intensification for the Tongan chiefly polity. 

Kirch (1988), building on Rogers (1974) efforts on Niuatoputapu in the north, 

focused on the island’s culture history, the role of environment, and the development of 

an “Ancestral Polynesian Culture” (Burley 1998; Kirch and Dye 1979). Kirch (1988:241-

244) devised a four-phase cultural sequence based on ceramics recovered on 

Niuatoputapu. The Lolokoka phase (ca. 3200-2500 BP) comprised Lapita settlement, 

though the early radiocarbon dates are contested (see Chapter 3). The Pome’e phase 
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(ca. 2500-1200 BP) is equivalent to the Polynesian Plainware phase as decoration is 

abandoned and undecorated vessels are produced. Both the Niatoua phase (ca. 1200 

BP-500 BP) and Houmafakalele phase (ca. 450-200 BP) are similar archaeologically, but 

with the latter phase demonstrating a proliferation of field monuments, burial mounds 

with stone facings, and large earth mounds (Kirch 1988:244). For the Lapita and 

Plainware periods, Kirch (1988:156) reconstructed ten vessel forms, both decorated and 

undecorated, with variants for 18 total forms. Most of Kirch’s ceramic reconstructions 

were derived from two sites: Lolokoka (NT-90) – the only site on Niuatoputapu with 

dentate-stamped Lapita pottery; and Pome’e (NT-93) – a Polynesian Plainware phase 

site (Kirch 1988:184). 

By the end of the 1970s, there was a reduction in archaeological research 

conducted in Tonga. Tom Dye’s Ph.D. work in Ha’apai (1988a) is a notable exception. 

His interest in social and cultural change led him to study Lapita and Polynesian 

Plainware archaeological assemblages from Lifuka and Taunga islands, as well as 

conduct survey on other islands as well. His later analysis of ceramic variation on 

Tongatapu and Lifuka (Dye 1996) demonstrated an increasing shift from vessel forms 

with an everted rim orientation to a more vertical orientation. Additionally, Dye 

(1996:460) observed steady decline overtime in bowl frequencies with sub-globular pots 

increasing in frequency. 

D.H.R. Spennemann (1986, 1989) began a research project concerned with the 

Tongan Dark Age in 1986. He additionally recorded late Polynesian Plainware ceramic 

scatters across Tongatapu as well as at sites of the Maritime Chiefdom period. He did 

not address the issue of ceramic variation in the Polynesian Plainware phase but his 

(1989) site distribution data demonstrated increasing population density during this 

period. Not only were Polynesian Plainware vessels ubiquitous during this phase but 

settlement patterns indicate a use of interior field systems, much like those of today. 

Other aspects of landscape change and subsistence economy can similarly be 

anticipated. 

Archaeological fieldwork in Tonga from 1989 to the present has been dominated 

by David Burley (1991, 1992, 1994, 1996, 1997, 1998, 2001, 2007a, 2007b, 2007c). His 

belief in detailing culture history, as well as a commitment to working in a specific area 
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for over 20 years, has contributed new knowledge to Tongan archaeology. Burley has 

incorporated a range of projects from initial settlement to the classical Tongan chiefdom 

era, as well as various multidisciplinary projects (Burley and Dickinson 2001, 2010; 

Burley et al. 1999; Burley et al. 2010; Burley et al. 2011a; Clark et al. 2008; 

Connaughton et al. 2010). His recovery of Lapita and Polynesian Plainware ceramics 

from each of the principal island groups comprises the most comprehensive ceramic 

data set within western Polynesia. Currently, few other archipelagos in Remote Oceania 

have such a robust database to infer chronology, settlement, expansion, site distribution 

and economy. Burley’s work has now defined the eastern Lapita ceramic series in Tonga 

(Burley et al. 2002), and also charted the settlement and subsequent interaction of 

Tongatapu, Ha’apai, and Vava’u. 

Of particular importance here, Burley et al. (2010) have demonstrated that the 

mound at Nukuleka has only Lapita-age ceramics occurring within it. Poulsen’s 

(1987:89-93) undecorated ceramic series descriptions for Nukuleka are thus associated 

with the Lapita phase and serve as a basis on which to track changes in this 

assemblage from Lapita through the late Plainware phase. 

Poulsen’s (1987) work characterized eight vessel categories, both with carinated 

and uncarinated types, including decorated and undecorated vessels. Poulsen’s 

(1987:90-92) series A-E and J make up a minor pottery series of constricted bowls or 

jars and dishes. The major pottery series (F-H) represent the “bulk of Tongan pottery 

production” with F series comprised of flaring plates, dishes and bowls; G series 

including open bowls, dishes and plates; and H series incorporating jars only (Poulsen 

1987:92). Poulsen (1987:92) suggested ceramic series F and G were popular types 

early on in the archaeological record, but H jars became more prominent later in time. 

The H-series, according to Poulsen (1987:92), was present throughout the ceramic 

sequence but rise to overwhelming importance as other series (e.g. F, G) declined in 

popularity. These large sub-globular jars were the preferred vessel shape in later 

assemblages. 

In Tonga, Polynesian Plainware ceramic vessel forms represent a continuation of 

the preceding Eastern Lapita pottery tradition but with some changes (Burley 1998; Dye 

1988a; Kirch and Green 2001; Poulsen 1987; Sand 1992) (see Figure 4-2). Once 
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decoration was abandoned, flat lip sub-globular jars with a slightly restricted orifice and 

narrowing below the rim dominate the assemblages over time. Two other vessel forms 

are reported for the Polynesian Plainware phase - bowls and cups (Burley 1998:361; 

Groube 1971:299-300; Kirch 1988:163-166; Poulsen 1987:91-92). In addition, two 

ceramic non-vessel forms are present within the Polynesian Plainware phase. The first 

are pot stands, which appear to be characteristic of this phase. They are large, solid 

shaped pieces of fired clay that are non-uniform (Burley 1998:362; Dye 1988a:187; 

Poulsen 1987:134). The second are ceramic disks which are ordinary sherds that have 

smoothed edges and are round to rectangular in shape. They are reported in Tonga 

(Burley 1998:362) but also Futuna (Kirch 1981:138) and Aganoa in American Sāmoa 

(Eckert 2006:67); their function is not known but speculated to be gaming pieces by 

Burley (pers. comm. 2014). 

 

Figure 4-2. Examples of Tongan vessel forms (after Kirch 1988:158; Poulsen 
1987:73). 

4.3. Lau Group, Fiji 

The Lau Group of Fiji presents an interesting comparison with western Polynesia 

in terms of initial settlement, adaptation, and then divergence. The populations that 

colonized Lau/Tonga were different from those who colonized west/central Fiji based on 

early Lapita ceramic assemblages (Burley et al. 2010). The initial sequence for Lau is 

derived mainly from two well-stratified rockshelter sites on Lakeba, supplemented by 
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other excavations and surface finds (Best 1984). Unlike continuity in Tonga, Best 

(1984:279-280, 654) identified a break in the ceramic sequence demarcated by the 

introduction of paddle-impressed ceramic wares, along with other traits. Burley 

(2005:339-340) correlated the introduced ceramic assemblages with Fijian Plainware, 

ceramics reported from sites on Viti Levu between 2,500 and 1,550 years ago. In 

Burley’s view, this introduction signaled a switch in social and political relationships to 

west/central Fiji. This break in the archaeological record is similarly identified by a shift in 

linguistics as inferred by Geraghty (1983) and discussed in Chapter 2. Burley (2005) 

suggested yet another migration or ceramic influence took place in Lau ca. 1500 BP with 

the introduction of Navatu phase ceramics. In contrast, pottery production in Tonga had 

all but disappeared around the same time. 

Pottery and other aspects of archaeological assemblages in the Lau islands 

initially conform with western Polynesian archaeological data, particularly an Eastern 

Lapita ceramic assemblage followed by Polynesian Plainware ceramics (Best 1984, 

2002; Clark et al. 2001; Jones et al. 2007a, 2007b) (Figure 4-3). Similar patterns 

emerged in the early archaeological record in Lau that are on par with Tonga. For 

example, Period I – an Eastern Lapita occupation – is characterized by vessels with 

dentate-stamping, shoulder carination, and flaring rims (strongly everted), along with 

collared rims (Best 1984:215, 288). For Period I ceramics, no temper differences were 

evident between plain and decorated sherds or between different vessel types (Best 

1984:356). Towards the end of Period I, the number of vessel forms decreased, shoulder 

carinations were fewer and decoration simplified over time until it too was abandoned 

(Best 1984:247, 2002:17). 

The transition between Period I and II in Lau occurs in parallel with changes in 

the Tonga sequence, where plain globular pots, bowls, handled narrow-neck jars and 

potstands define the ceramic assemblage. Expanded rims were typical, changing 

through time from flat-lips to rounded lips (Best 2002:17). Vessel shape in regards to rim 

orientation, tended to be vertical or slightly everted, but with some inverted forms present 

(Best 1984:216). An increase in the frequency of vessel capacities from Period I to 

Period II also occurred as noted by Groube (1971) for Tonga. There was an increase 

towards larger vessels where “the lack of pots with less than seven litres capacity, which 

make up at least 75% of the early assemblage, is a very real difference” (Best 1984:305-
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306). This suggests a different function relative to vessel form. Best (1984:356) further 

observed patterning with respect to temper, where Period II is dominated by lithic temper 

in contrast to calcareous sand. Overall, the cultural trajectory of Lau followed a similar 

path as in Tonga during Period II – the Polynesian Plainware phase – where 

undecorated pottery was ubiquitous, although some were slipped or burnished, and 

vessel shape diversity decreased and local tempers were procured for ceramic 

production (Best 1984:642-643). 

As I have stated previously, people in Lau formed a new relationship with people 

in west/central Fiji at approximately 2050 cal BP. This is indicated in their ceramic wares 

but also in linguistic data (Best 1984, 2002; Burley 2005; Geraghty 1983). This influence 

is marked in the ceramic sequence by the presence of carved paddle impression (Best 

1984:628). Defined as Period III by Best (1984), Burley (2005:339) correlates it with 

Fijian Plainware as defined for Viti Levu and elsewhere. At approximately 1,700-1,500 

years ago a new ceramic technology associated with the Navatu phase appears in Lau, 

indicating either population intrusion or at least introduced ceramic influences. Navatu 

pottery, as defined at the Sigatoka Sand Dunes on Viti Levu, is characterized by incised 

and applied relief decorations. It also is associated with a change in firing technologies 

where higher firing temperatures facilitate production of everted rim globular vessels with 

relatively impermeable, hard, and thin vessel walls (Burley 2005:340; Burley et al. 

2011b:188, 193; Marshall 2000:89). 

Best (1984:356-357) integrates both Fijian Plainware and Navatu ceramics in his 

Period III for Lau, largely because of their shared use of paddle impression. Within 

Period III, however, he employs seriation charts to illustrate a shift from mineral sand 

temper to shell temper, parallel rib to cross-hatch paddle impression, new rim forms, and 

different vessel shapes (Best 2002:19-21, also see Best 1984:356-357). This transition, 

according to Burley (2005), is the Fijian Plainware/Navatu break. Best (2002:29) 

rightfully notes that carved paddle impression is not part of the Lapita ceramic 

assemblage in Fiji or western Polynesia nor is it a dominant feature within the 

Polynesian Plainware phase in western Polynesia. Rather, it appeared at the end of the 

Polynesian Plainware phase via local development within Fiji (sensu Burley 2005:339-

340) or as a possible result of contact with New Caledonia where it occurs in earlier 

contexts (Best 2002:30; Clark 2000:222). Best (2002:19) also notes an association of 
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sharply everted cooking jars (kuro) and oil lamps with paddle impression in Fiji, as well 

as a decrease in frequency of handled and inverted rim vessels. 

In western Polynesia, the end of the Polynesian Plainware phase (ca. 1550 BP) 

resulted in the loss of pottery altogether in that region (Best 1984, 2002; Burley and 

Connaughton 2007; Dye 1996; Green 1974b; Sand 1992). For west/central Fiji, 

increasing vessel form diversity was present at 1600 BP in the form of new jar types, 

new bowl types, flattened trays (e.g., for salt production), and spouted vessels (Burley 

2005; Burley and Clark 2003; Clark and Sorovi-Vunidilo 1997). Whereas pottery 

production was abandoned in Tonga, Sāmoa, ‘Uvea, and Futuna, Navatu style pottery 

replaced Fijian Plainware in Lau with pottery production continuing into the historic era. 
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Figure 4-3. Examples of Lau vessel forms (after Best 1984; after Burley 2005).
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4.4. Sāmoa 

In Sāmoa, Mulifanua remains the only site where dentate-stamped Lapita pottery 

has been found (Green 1974d; Petchey 2001). The paucity of Lapita sites has brought 

into question the scale and intensity by which Sāmoa was colonized by Lapita peoples 

(Addison and Morrison 2008; Rieth and Hunt 2008; Rieth et al. 2008). Such geologic 

activity as island subsidence, volcanism, landslides, sea-level change, and coral reef 

formation has potentially affected the preservation or visibility of early sites in Sāmoa 

(Dickinson 2007a; Dickinson and Green 1998; Rieth et al. 2008). Nevertheless, despite 

the extensive efforts of archaeologists, early sites remain elusive (see Addison and 

Morrison 2008; Morrison et al. 2007). All other ceramic sites across the Sāmoan 

archipelago are Polynesian Plainware, sometimes called Sāmoan Plainware (Addison et 

al. 2008:98; Burley and Addison in press). These initially date to 2500 BP, increasing in 

presence after 2,400 years ago (Rieth et al. 2008). 

With the exception of the Lapita decorated sherds and jars from Mulifanua, 

Sāmoa can be generally characterized as an island of bowl makers (Green 1974a; Kirch 

and Hunt 1993). Information about undecorated sherds associated with Sāmoan Lapita 

assemblages is not available. Nevertheless, Mulifanua provides the baseline from which 

to observe ceramic variation at first settlement (Petchey 2001) but the sample is limited 

in the frequency and range of vessel forms present. However, comparisons between 

Sāmoa and Tonga ceramic assemblages can be made for this time period. Collared jars 

are limited to a single plain collared vessel very similar to those from Tonga 

(Connaughton 2007:208; Green 1974d:172). Everted, open-mouth jars and angular 

sherds representative of carinations and flat-bottomed vessels associated with Lapita 

settlement are also limited (Green 1974d:171-172). Outside of Mulifanua, jar forms are 

rare with only Addison et al. (2008:103), Holmer (1980b:85), and Hunt and Erkelens 

(1993:140) illustrating jar profiles. However, Hunt and Erkelens (1993:123) classified 

their ceramic assemblage as “direct rims (no necks)...indicative of a single class of 

vessel forms comprising open, round-based bowls”. The lack of identified jar forms within 

the Polynesian Plainware phase suggests they were absent or very rare. 

Sāmoan Plainware, in general, has minimal decoration with a very limited 

number of sherds having slips, incising, or paddle impressions. Rims are simple and flat 
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or rounded (Addison et al. 2008; Clark 1996; Green 1974b). Addison et al. (2008:110) 

documented the use of decorative incising and notching towards the end of the Sāmoan 

Plainware phase. While notching is observed on sub-globular jars in the early part of the 

Polynesian Plainware phase in Tonga, it is rarely present towards the end of this phase 

(Connaughton 2007). Nevertheless, it is plainware assemblages, almost exclusively from 

Sāmoa, that Smith (2002:143) employs as a template for Plainware in all of western 

Polynesia. 

Since Green and Davidson’s (1969, 1974a) foundational work in Sāmoa in the 

1970s, a plethora of Polynesian Plainware sites have been recorded across the 

archipelago (Addison and Asaua 2006; Addison et al. 2008; Cochrane et al. 2013; 

Jennings and Holmer 1980; Martinsson-Wallin et al. 2005; Rieth et al. 2008). 

Radiocarbon dates from these sites suggest a limited span for Lapita occupation in 

Sāmoa with population increase occurring a few centuries after the end of Lapita 

ceramics in Tonga. The majority of new sites are reported for the island of Tutuila in 

American Sāmoa identified through archaeological resource management projects 

(Addison and Asaua 2006). 

On Tutuila, Aganoa is considered an “ancestral Polynesian village” dating to 

2752-2428 cal BP (Eckert 2006:65). Analysis of this assemblage focused on classifying 

thick versus thin wares and also noting variation in shapes and sizes (Moore and 

Kennedy 2003). Eckert (2006) identified slips on some sherds and reports that the 

grinding of sherds, in the form of triangles and a disk, is also present. Petrographic 

analysis demonstrated that basalt and grog tempers were employed during ceramic 

production at Aganoa, and Eckert (2006:67) claimed temper choice is indicative of 

technological style. These studies are informative, illustrating the potential the Aganoa 

site has for our understanding of early pottery production in Sāmoa, especially the 

transition from Lapita to Plainware. A focus on vessel forms and attributes from Aganoa 

will prove worthwhile for comparative analysis with Tonga. 

Since Green’s (1974a, 1974c) pioneering studies of Sāmoan ceramics, recording 

sherd thickness has been common practice in these islands (Figure 4-4). He 

demonstrated the association of sherd thickness and temper, with thicker sherds having 

a coarser temper at SU-Sa-3 (Sasoa’a) on Upolu. Calcareous sand tempers reported 

from Mulifanua, Jane’s Camp and Falemoa were found primarily in fine wares (Holmer 
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1980a, 1980b). Eckert (2006:68) demonstrated that 96% of 895 examined sherds from 

Aganoa fall into one of two temper categories: basalt rock or grog. Eckert (2006) 

suggests these temper types reflect choice relative to style rather than function and/or 

temper availability. 

Clark (1996:450) does not believe thin fine-wares and thick coarse-wares are 

discrete types, despite this trend holding true at Aganoa, ‘Aoa, and Tula on Tutuila 

Island (Clark and Herdrich 1988; Clark and Michlovic 1996; Cochrane et al. 2013; Eckert 

2006; Moore and Kennedy 2003) and To’aga on ‘Ofu Island (Hunt and Erkelens 1993). 

Other studies at Jane’s Camp (or Faleāsi’u) and Falemoa on ‘Upolu Island, and the Ulu 

Tree site on Tutuila provide evidence that an increase in sherd thickness through time 

does not always apply, and in some cases, fine wares co-occur with coarse wares 

(Jennings and Holmer 1980; Eckert and Pearl 2006). In terms of sherd thickness, such 

variations across sites reflect one aspect of Sāmoan Plainware production, possibly 

relating to local pottery traditions. 

Vessel forms from SU-Sa-3 (Sasoa’a), roughly dating to 1800 BP, are 

summarized as a few restricted-mouth bowls and many open bowls of various sizes 

(Green 1974c:118). The categories are described in detail (Green 1974c:118-126) with 

nine categories for the thick ware and ten categories for the thin ware representing two 

“types” or one type with two variants – coarse-tempered thick wares and fine-tempered 

thin wares (Green 1974c:117). Rim diameters were classified as: smallest 11cm, small 

18-26 cm, medium 30-37, and large 38-46 (Green 1974c:127). Lip forms demonstrate a 

preference for flat lips with variation in thickening and thinning of the rim profile but 

overall continuity in lip form. From SU-Sa-3, a very specialized vessel inventory emerged 

with Sasoa’a potters manufacturing specific bowl types. 
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Figure 4-4. Examples of Sāmoan vessel forms (Green 1974a, 1974c, 1974d). 
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Rim forms for Sāmoan assemblages generally possess a flat to rounded lip 

(Addison et al. 2008; Cochrane et al. 2013; Green 1974c; Hunt and Erkelens 1993) with 

no temporal changes in lip/rim form over time. Apparent similarities are evident between 

the ceramic assemblages of ‘Aoa (Clark and Michlovic 1996) and the Ulu Tree site 

(Eckert and Pearl 2006), in regards to paste color, body thickness, and general temper 

selection. However, there is one significant difference. Clark and Michlovic (1996:161) 

and Eckert and Pearl (2006:79) report flat to rounded rim sherds at ‘Aoa and Ulu Tree 

but beveled sherds common at ‘Aoa are infrequent at Ulu Tree. This suggests potentially 

different lip forms between sites. 

Green and Davidson’s (1974b:224) original estimate for the cessation of pottery 

in Sāmoa was ca. AD 300. Kirch and Hunt (1993) preferred an age of AD 400-500 while 

Clark and Michlovic (1996) claimed a possible age of AD 1600. Clark (1996:451) argues 

that pottery was widely used throughout the first half of the first millennium AD but it 

declined in popularity thereafter until AD 1600, insinuating its abandonment was not 

uniform both temporally and spatially in Sāmoa. The cessation of pottery on Tutuila, in 

sound chronological context, are at three sites ‘Āuto, Faleniu, and Pava’ia’i dating to the 

~AD 600–700 period, and possibly AD 800 (Addison et al. 2008:109). Addison et al. 

(2008:109) caution that some charcoal samples could date continued occupation of 

these sites “for a couple of centuries after the cessation of ceramic use, and that the 

date of ceramic cessation is in the AD 400–500 range”. This date is claimed for the 

cessation of pottery production in Tonga (Burley and Connaughton 2007). 

To date, the evidence from Sāmoa revealed an initial sparse settlement in the 

Lapita and early part of the Polynesian Plainware phases. A population size of any 

consideration did not begin until ca. 2400-2300 cal BP (Rieth and Hunt 2008; Rieth et al. 

2008). The settlement of Sāmoa is different than that of Tonga. Although Lapita 

occupations are limited in northern Tonga, there were more Lapita sites reported for 

Vava’u and Niuatoputapu than the Sāmoan archipelago (Burley 2007a; Burley and 

Connaughton 2007; Kirch 1988). Data from plainware sites in Sāmoa clearly 

demonstrate the unique historical trajectory of Sāmoan potters, in terms of vessel forms 

and temper, illustrating local island traditions but also an overarching Sāmoan template 

for vessel types different from Tonga and Fiji. Future in-depth analysis of Sāmoan 
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Plainware may provide a potential avenue for identifying temporal and spatial ceramic 

sequences across the archipelago. 

4.5. Futuna and Alofi 

In comparison with the rest of western Polynesia, Futuna and Alofi have the least 

amount of archaeological fieldwork. However, the work undertaken in this archipelago 

has generated productive results and interpretations (Kirch 1981; Sand 1988, 1993). 

Only one site on Futuna has dentate-stamp ceramics, Asi Pani (SI-001A), with other 

minor decoration also present such as notching and incising. Sand (1988, 1990, 1993, 

2000) provided four dates for Asi Pani spanning the period from 2520 ± 60 BP (Beta 

81448) to 1500 ±80 BP (Gif 7484). From other sites on Futuna, incising and rim notching 

were reported from single incidences, but slips are a common application. The Asi Pani 

assemblage correlates in age with the Eastern Lapita/Polynesian Plainware transition, 

having a radiocarbon date of 2520 ± 60 BP (Beta 81448). The ceramic assemblage is 

similarly supportive, with limited decorated wares and a majority of the sherds 

undecorated. 

Kirch (1981) reports three sites on Futuna – Tavai (FU-11), Vele (FU-13), and 

Fugu’utulei (FU-19) – and one on nearby Alofi (Mamalua, AL-9). Only Tavai and 

Fugu’utulei were excavated; the remaining sites were surface finds. The bulk of Kirch’s 

ceramic analysis (89%) comes from Tavai. Of the Futuna sites, Tavai has dates of 2120 

± 80 BP (I-8355) and 1315 ± 175 BP (I-9942). From surface ceramics at Vele, Kirch 

(1981:133) identified a basic distinction between volcanic sand temper and calcareous 

sand temper in undecorated sherds indicating inter-site distribution potentially reflecting 

differences in temporal occupations of sites. Calcareous sand temper appears to have 

been more common in earlier contexts with Lapita pottery than in Polynesian Plainware 

assemblages. Due to the frequency of sherds with calcareous sand temper at Vele, in 

juxtaposition to Tavai, Kirch (1981:137) claims an earlier occupation. Kirch (1988) also 

highlights this trend at Niuatoputapu in Tonga. 

Rim forms in Futuna demonstrate variation within earlier assemblages but were 

limited later in time (Sand 1993:129). Rims are characterized primarily as having flat lips, 

with both thickened and non-thickened types with evidence for a change in frequency 
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from thickened to non-thickened through time (Kirch 1981:135-136). Sand (1993:129) 

demonstrates this trend with thin, flat-lipped vessels dominating the assemblages around 

2000 BP but noted that lip forms were varied, along with rim orientation during earlier 

occupation. 

Rim orientation is either vertical or everted with only one example of a slightly 

inverted rim excavated from Kirch’s sites (Kirch 1981:135). Sand however, reports 

vertical, everted, and inverted rim orientations from earlier layers. Again, variation 

decreases with time and vertical to inverted rim orientations dominate the later ceramic 

assemblages (Sand 1988:154-157, 1993:129). 

Vessel forms from Layers 8-11 at Asi Pani have many similarities with the 

assemblage at Tavai, both dating to the Polynesian Plainware phase (Kirch 1981:130-

131; Sand 1988:196). Layers 12-14 at Asi Pani are associated with an earlier 

occupation, presumably at the very end of the Lapita period. Vessel forms associated 

with the later occupation reflect a limited variety of jars with restricted orifices that are 

generally rounded or ovoid in vessel shape. Kirch (1981) and Sand (1988) both 

observed that inverted sub-globular jars dominate the Polynesian Plainware phase. 

Among Kirch’s assemblage, simple bowls were absent, although the small size of some 

sherds makes an assessment of vessel form speculative. Nevertheless, bowl forms have 

not been identified which is notable, especially since Sand (1988, 1993) reported bowls. 

However, Sand (1988:184) observed that bowls were present in the early layers, not 

later in the sequence (Figure 4-5). 

Jar vessel forms dominate the Futunan ceramic assemblage with the other major 

type of vessel being jars with handles attached at both the rim and the upper part of the 

vessel body, similar to vessels reported from ‘Uvea and Tonga (Burley 1998; Frimigacci 

2000; Kirch 1981:136). This type appears to have been manufactured through time at 

Tavai. Vessels with carinated shoulders are represented by only two sherds, from Tavai 

(FU-11) and Vele (FU-13), and 18 sherds from Asi Pani (SI-001A) (Kirch 1981:131; Sand 

1993:134). Clearly, vessels with carinated shoulders were not part of the Futunan 

ceramic tradition. This pattern is similar to Sāmoa, but also distinct from ‘Uvea and 

Tonga where carinated shoulder sherds are present. 
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Sand (1988, 1993) created a typology for Futuna ceramics based on his research 

from Asi Pani illustrating changes in frequency of vessel types, lip forms and rim 

orientation. Decorated sherds are limited overall (7% is the most, from Layer 14), and 

decreases steadily through time (Sand 1988:175). Sand (1988:180,184) defines three 

types of jars (Type A, B, and C) and four types of bowls (Type A, B, C, and D) 

acknowledging variation within each major type (see Tables 4-3 and 4-4). 

In addition to Type C, Sand (1988, 1993) notes the presence of handles which 

would have been associated with a globular jar similar to the type Kirch (1981:131, 136) 

reports. Handles were more abundant at Tavai than at Asi Pani. This could be the result 

of either sample bias or inter-site variability in Futuna. All three types of jars are present 

within the oldest layers, but only Type A continues to be produced through time, with 

Type B and Type C restricted to the earliest layers of occupation, demarcating the 

transition from Lapita to Polynesian Plainware phase in Futuna. A full range of bowls are 

present at Asi Pani, relating to function and style, but their presence is only evident in 

the earliest layers of the deposit (Sand 1988:184). The abandonment of bowl forms 

appears to coincide with the transition from Lapita to Polynesian Plainware phase. 
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Figure 4-5. Examples of vessel forms from Futuna (after Sand 1988). 
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Table 4-2. Description for jar vessel forms described by Sand (1988).  

Jars Type Description 

 A globular jars with rounded bases, small diameters and flat lips; 

  rim orientation usually inverted or vertical 

 B globular jars with rounded and beveled lips; collars present on 

  a variety of these types; rim orientation vertical or everted 

 C round bottom bases with everted rim orientation, rounded lips, 

    carinated shoulders; handles also associated with this type 

 

Table 4-3. Description for bowl vessel forms described by Sand (1988).  

Bowls Type Description 

 A plate-like/shallow bowl with strongly everted to slightly everted 

  rim orientation; round and beveled lips 

 B deep dish/bowl with strongly everted to slightly everted rim 

  orientation; round and beveled lips 

 C bowl with strongly everted to slightly everted orientation; 

  round and beveled lips 

 D basin, carinations reported; strongly everted to slightly everted 

    rim orientation but also inverted for some 

Cessation of pottery production in Futuna is thought to occur around 1,500 years 

ago along with the rest of western Polynesia but very little is known about the later end 

of the Futunan ceramic sequence (Sand 2006). The change evident in the ceramic 

sequence for Futuna is similar in many respects to Tonga, with local variation in terms of 

the loss of bowl forms. Unfortunately, more data are needed to describe the complete 

trajectory of Futunan ceramics. 

4.6. ‘Uvea  

The typological and chronological data for ceramic evolution in ‘Uvea is based 

primarily on one site, Utuleve, which is divided into three periods (Utuleve I, Utuleve II, 

and Utuleve III (Figure 4-6) (Frimigacci 2000; Sand 1998). Utuleve I marked the arrival of 

the Eastern Lapita tradition with dentate-stamped sherds along with other minor 
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decorative forms such as incising, appliqué, and paddle-impressions (Sand 1998:107). 

Some of these decorated pots or bowls are complex forms, with carinations, and/or flat 

bottoms and characterized as having coral sand temper, rarely slipped, and red-brown in 

color (Sand 1998:107). Some sherds have carbonized residue on their bottom 

suggesting they functioned as cooking vessels. Everted rims dominate but some are 

inverted. 

Vessel forms and features from the Utuleve II period are comparable to the 

Lapita/Polynesian Plainware transition phase of western Polynesia. Dentate-stamp 

wares were abandoned, although some rims still have incisions/notching on the lips. 

There was a switch in temper type from coral sand to basaltic sand, aiding manufacture 

of thinner vessel walls (Frimigacci 2000:144; Sand 1998). The frequency of everted rims 

declines while an increase in straight rims is identified (Sand 1998:108). In addition, 

pottery in this period is associated with new settlements along the coast of ‘Uvea. 

Utuleve III period relates to the Polynesian Plainware assemblages found 

elsewhere in western Polynesia but is largely comprised of two groups. The first group 

had straight rims and lips sometimes decorated with incisions or impressions on a 

relatively restricted neck, ovoid pot with one or two handles. The second group is a thick, 

straight-rimmed jar with large rims greater than 40 cm in diameter. These seem to have 

been larger storage basins comparable to Polynesian Plainware sub-globular jars in 

Tonga. Bowls are also present but in lesser frequency than jars. The end of this period is 

defined by the abandonment of pottery production in ‘Uvea. Radiocarbon dates 

associated with the abandonment of pottery are not fully agreed upon (Frimigacci 1994; 

Frimigacci et al. 1995; Sand 1998). Though Frimigacci proposes that pottery production 

continues until the 16th century AD on ‘Uvea, Sand (1998:109) question this 

interpretation, noting it is difficult to evaluate this date with present data. Sand 

(1998:109) alternatively suggests pottery production ceased within the first half of the 

first millennium AD, on par with other dates in the region, but notes that other arguments 

for later abandonment are present in Sāmoa (Addison et al. 2008:109; Clark 1996:451). 
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Figure 4-6. Examples of vessel forms from ‘Uvea (after Sand 1998).  

Overall, continuity is evident in undecorated vessel forms from Eastern Lapita to 

Polynesian Plainware phase in ‘Uvea with some interesting points of divergence relative 

to Tonga and Sāmoa (Sand 1992, 1998). Sand (1998:112-113) documents the same 

frequency of carinated vessels from all three ceramic periods in ‘Uvea illustrating that 

complex forms were manufactured throughout the entire ceramic sequence. The Utuleve 

III period, characterized by ovoid pots, sometimes with one or maybe two handles, 

differs from Sāmoa where bowl forms dominate the assemblages (Green 1974a, 1974c; 

Sand 1998, 2006). The latter end of this period in ‘Uvea, from about 200 BC to 200-400 

AD, is characterized by production of mainly everted “open platters”, some thin, others 

thick (Sand 2006:7). 

4.7. Discussion 

This chapter presents ceramic data and its context from western Polynesia to 

demonstrate the various trajectories in ceramic forms within the ancestral Polynesian 

homeland. Green’s (1979) tripartite ceramic sequence of Early Lapita, Late Lapita and 

Polynesian Plainware was the initial basis from which to observe variability in ceramics 

across western Polynesia. Reviewing many plainware data sets from across these 
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archipelagos facilitates comparative insight leading toward a better understanding of 

regional relationships and differences. I now address the questions laid out at the 

beginning of this chapter. 

(1) What type of undecorated vessels are present in western 
Polynesia within the Lapita phase, predating the Polynesian 
Plainware phase? 

A wide range of undecorated vessel forms were present in the Lapita phase 

(Burley 1998:353; Kirch 1988:156-167; Kirch and Green 2001:168-169; Poulsen 

1987:86-113). The most common types are sub-globular jars with everted to strongly 

everted rims, jars having shoulder carinations, narrow-necked water jars with handles 

and jars with collars. Various bowls and cups were present along with flat-bottomed 

dishes with everted sides, pot stands and pot lids. The loss of decorative applications 

coincides with the loss of specific vessels that bore such decoration. Three identified 

vessel forms that significantly decrease in frequency or are absent after the transition 

from Lapita to Polynesian Plainware are strongly everted jars, collared jars, and flat-

bottomed vessels. Bowl and cup forms appear to decrease as well for Tonga, Lau, ‘Uvea 

and Futuna. Indeed, on Futuna they drop out completely after the Lapita phase. This is 

not true for Sāmoa, where bowl forms dominate the Polynesian Plainware phase and jar 

forms are absent. 

Sand (1992) highlights nine undecorated vessel forms common in both the Lapita 

phase and the Polynesian Plainware phase. These forms represent varieties of small to 

large bowls, medium to large jars, and collared vessels. However, collars decrease 

through time as mentioned above. Vessels with handles are noted for assemblages from 

Tonga, Lau, Futuna and ‘Uvea. ‘Uvea and Futuna seemingly have a higher frequency of 

handled jars, sometimes with one and/or two handles (Kirch 1981; Sand 1988, 1993). 

Carinated vessels are more prevalent in ‘Uvea at the onset of the Polynesian Plainware 

phase than in Tonga, Lau, and Futuna. 

(2) What types of vessels and attributes were present in western 
Polynesia after the Lapita phase and what changes in plainware 
assemblages are visible in the archaeological record in western 
Polynesia during the Polynesian Plainware phase? 
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Changes within plainware assemblages are visible in the archaeological record 

during the Polynesian Plainware phase. Minor forms of decoration including notching, 

wiping, and application of slips are present in Tonga, Sāmoa, Lau, Futuna and ‘Uvea 

initially but are very limited (Addison et al. 2008; Connaughton 2007; Kirch 1981, 1997; 

Sand 1993, 2007). Change in vessel forms are noted, including the loss of plain, collared 

jars in with the transition into a plainware context. Carinations, also a prominent feature 

in the Lapita ceramic inventory, decline in frequency through time and are non-existent 

in Sāmoa and Futuna. Only in ‘Uvea, do carinations continue to be a common element 

present in the ceramic sequence from initial settlement and plainware occupation. Pot 

stands too, increase in frequency during the Polynesian Plainware phase in western 

Polynesia with a limited presence among undecorated Lapita phase assemblages. 

Ceramic disks of various shapes also appear more common during the Polynesian 

Plainware phase though their function is unknown. 

For rim orientation, there is a trend from everted rims, in Lapita times, to straight 

and inverted rims in Polynesian Plainware occupations in Tonga, Lau, Futuna, and 

‘Uvea. Inverted jars, presumably used for storage, were dominant in Tonga, Lau, Futuna 

and ‘Uvea. Inverted rim vessels were present in the Lapita phase but begin to dominate 

as carination and decorative application diminish. Towards the end of the Polynesian 

Plainware phase, straight and everted rim orientations are in higher frequency among 

ceramics in Sāmoa and ‘Uvea. Flattened lips dominate Polynesian Plainware vessels 

and the overall diversity of lip forms decreases with time for most of west Polynesia. Flat 

and round lips are common features evident for bowl forms in Sāmoa and later ‘Uvea; 

jars typically have flat lips. 

A higher frequency of vessels tempered with volcanic-mineral sand rather than 

calcareous sand is observed in Polynesian Plainware ceramics in western Polynesia 

(Dickinson 2006; Dickinson et al. 1996; Kirch 1981, 1988). Paste and temper analysis 

demonstrates local island production for vessels regardless of temper (Dickinson 2006; 

Dickinson et al. 1996; Dye 1988a; Kirch 1997). Variation in sherd thickness from early to 

late is present among sherds for Sāmoa but seems equivocal in other areas. Thickness 

usually falls within a certain range with no outstanding regional patterns emerging. 
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(3) Is regional differentiation in Polynesian Plainware ceramics present after the 
Lapita phase and does this regional differentiation reflect the development of 
“ancestral” societies suggest by Green (2003)? 

When one compares vessel forms across space and time, substantial and 

substantive variation is present between the archipelagos during the Polynesian 

Plainware phase (ca. 2650-1550 BP). With the exception of Sāmoa, it is not radical 

variation, suggesting distinctly different peoples or a completely different ceramic 

technology, but rather island specific variation in ceramics. Initial Lapita sites in Tonga, 

Lau, Sāmoa, ‘Uvea, and Futuna all represent small, related colonizing populations, 

integrated at some level, as evident through both archaeology (Kirch and Green 2001) 

and linguistics (Geraghty 1983; Marck 2000:232). These communities in western 

Polynesia developed in relative isolation to communities further west. Thus, founder 

effect, combined with isolation, leads to a strong archaeological signature for the Eastern 

Lapita province during the earliest phase of settlement. The loss of decoration, across 

the region, may imply interaction during the late Lapita phase or early Polynesian 

Plainware phase as this happened almost simultaneously within western Polynesia. 

In the early Polynesian Plainware phase, populations increase and expand in 

western Polynesia with Tonga and Lau seemingly home to the most dense populations. 

Substantial populations are not observed in Sāmoa until ca. 2400-2300 cal BP, and the 

same may be so for Futuna (Rieth and Hunt 2008; Sand 2000). Ceramic differentiation is 

observed in terms of vessel types, rim forms, and vessel attributes produced within 

specific western Polynesian archipelagos. Ancestral Sāmoans clearly prefer bowls while 

ancestral Futunans abandon this vessel form after the Lapita phase and manufacture 

sub-globular jars and handled jars only. ‘Uvea has a similar ceramic trajectory with 

Tonga and Lau but some variation. By 2,100 years ago, the Lakeba ceramic sequence is 

interrupted via introduction of new ceramics from Fiji proper. 

This chapter has illustrated that during the Polynesian Plainware phase western 

Polynesian communities developed distinct ceramic trajectories within each island group. 

As Kirch and Green (2001:169) note, this is the emergence of societal variation from 

ancestral Polynesian culture. That is, most pottery was manufactured locally and not 

extensively traded between communities from different archipelagos (Dickinson et al. 

1996; Dye and Dickinson 1996; Kirch 1997). For Tonga, Dye and Dickinson (1996:160) 
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demonstrate local pottery production relied on local, raw material for temper sand 

available throughout most of Tonga. For western Polynesia, local island ceramic 

production and access to local raw materials for each archipelago seems to be the case 

during the Polynesian Plainware phase (Cochrane et al. 2013; Dickinson et al. 1996; 

Eckert 2006; Eckert and Welch 2013; Kirch 1981; Sand 2000). These populations, 

however, are still part of a larger founding western Polynesian cultural template sharing 

linguistic and biological similarities but with linguistics and material culture beginning to 

diverge towards the end of the Polynesian Phase (Kirch and Green 2001:86). 
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Chapter 5.  
 
The Data and Methods for Ceramic Analysis 

Earthenware ceramics have proven significant for modelling culture history in 

Tonga and other areas in the South Pacific (Bedford 2006; Bedford et al. 2007; Birks 

1973; Burley 1998, 2005; Dye 1988a; Green 1979; Green and Davidson 1969, 1974a; 

Groube 1971; Kirch 1997, 2000; Poulsen 1987; Sand 1992; Summerhayes 2000). 

Ceramics are generally well preserved, archaeologically visible, and imbued with social 

and technological information related to manufacturing techniques, choices, function, 

use, style, and tradition (Bowser 2000; Bowser and Patton 2008; Pikirayi 2007; Stark 

1998). While much is now known about decorated Lapita wares regarding structure of 

motifs, production, and meaning (Chiu 2005; Kirch 1997; Mead et al. 1975), much less is 

known about the undecorated component of Lapita assemblages (Burley 1998; Kirch 

and Green 2001). Furthermore, once decoration ceases, issues dealing with Polynesian 

Plainware ceramic variability in Tonga, including change over time, function, use, and 

the disappearance of pottery altogether are not well understood. 

In the previous chapter, I described and discussed ceramic vessel types and 

attributes across time and space in western Polynesia. This chapter outlines the 

classificatory methods and data for ceramic analysis of recovered pottery sherds from 

Tonga to address my second research objective outlined in Chapter 1: to establish a 

detailed ceramic chronology in Tonga equated with ancestral Polynesian society and to 

compare this with other western Polynesian ceramic assemblages. My typology 

integrated Lapita and Polynesian Plainware vessels without concern for chronology or 

regional variation, although the latter issues are dealt with in Chapter 6. My data 

included all ceramics from the Falevai site in Vava’u, a site I excavated in 2005 to 

address the issue of ceramic form and change in the Polynesian Plainware phase. I also 

incorporated a select sample of ceramics from the Holopeka and Tongoleleka sites in 



 

123 

 

the Ha’apai group, and a sample from Ha’ateiho, Tongatapu. With the exception of 

northern and southern outlier islands, the sample can be taken to represent Tonga as a 

whole. 

Burley excavated Ha’ateiho, Holopeka, and Tongoleleka between 1991 and 

1999. Holopeka, on Lifuka island, was first reported by Burley in 1991 (Burley 1992). 

Here he noted undecorated pottery sherds exposed on the surface as well as in intact 

midden present in subsurface exposures. The size of the site occupation was limited to 

an approximate area of 50 x 50 m and intermediate between the beach and higher 

elevations (Burley 1992:20). Tongoleleka, also on Lifuka but 2.5 km south of Holopeka, 

is situated in the village of Hihifo. It is associated with a backbeach dune ridge behind 

which is a wetland. This site was first reported by Groube (1971:243) who observed both 

decorated and undecorated sherds on the surface. Subsequently, Dye (1988a:122-147) 

undertook excavations here as part of his doctoral research. Burley’s excavations, from 

which my sample derives, were undertaken in 1995 and 1997. Tongoleleka is a rich 

ceramic-bearing site but, more importantly, it has stratigraphic integrity, with minimal 

disturbance between Lapita and Polynesian Plainware occupations. This is critical for 

assessing the internal development and history relative to the emergence of ancestral 

Polynesian society. 

Ha’ateiho, on the southern island of Tongatapu, is situated 100 m southwest of 

the present Fanga ‘Uta lagoon shoreline on gently rising terrain. Poulsen (1987) initially 

conducted excavations here in 1964, describing the site as fronting a steep slope (this 

being the mid-Holocene beach). Burley et al. (2001) excavated two different portions of 

the site in 1999. Units in the lower (northern) portion replicated Poulsen’s stratigraphy, 

illustrating a densely packed shell midden deposit overlaying reef flat. This would have 

been the original shoreline roughly 2,800 years ago. Test units opened further inland 

revealed the original back-beach habitation common among Lapita sites in Ha’apai 

(Burley 1998; Burley et al. 2001). Burley’s small block excavation uncovered a Lapita 

occupation with overlying Polynesian Plainware settlement. The majority of Burley’s 

ceramics, non-ceramics, and fauna came from these higher (southern) units (Burley et 

al. 2001). 
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The Falevai site is situated on the western shore of Kapa Island in the Vava’u 

island group. It occurs at the head of a small bay that rises inland then drops to a back 

beach wetland, much like Tongatapu. A scattered sherd assemblage was noted to be 

present on the surface of this slope in 2003 with a small number of earlier looking rims 

included. A small block excavation of 12 m2 in 2005 illustrated a heavily disturbed fill-like 

upper stratum underlain by almost 1 m of cultural deposit. In the lowest levels of the site 

I recovered very few eastern Lapita decorated sherds with the remainder incorporating 

what I believe to be the full Plainware sequence. Radiocarbon dates from Falevai (see 

Chapter 3) provide a chronological reference for the Lapita/Polynesian Plainware 

transition in Vava’u. 

Including Falevai, a total of 1,864 rim sherds were analyzed from the four sites 

(Table 5-1). Of this total, 31% (n=584) are from Falevai with 13% (n=242) from 

Ha’ateiho, 21% (n=387) from Holopeka and 35% (n=651) from Tongoleleka. The rim is 

the “area between the lip or margin and the side wall or neck of the vessel” (Rice 

1987:481). Rim sherd analysis provides data on: 1) rim orientation, 2) rim diameter, 3) lip 

form and 4) lip thickness. Shoulder sherds were documented as rounded or having 

carinations. Neck and base sherds from these sites were also examined for unique 

vessel forms, this proving to be unsuccessful. A limiting factor for this assemblage and 

analysis is the almost total lack of complete vessel form reconstruction due to the small 

size of individual sherds. Poulsen (1987:54, 86) and Dye (1988a) both faced the same 

problems, reporting fragmentary conditions where the pottery sherds were of small size. 

Indeed, in their excavations there was only one whole pot recovered, a small 

undecorated bowl. 

Body sherds provide data on temper, manufacturing techniques (surface 

treatments), thickness and, potentially, use-wear alterations related to function. Body 

sherds (n=1,768) from Falevai provide a sample from which to observe the presence of 

such attributes. For plain body sherds, thickness, temper, and pre-firing and post-firing 

techniques were documented in hopes of ascertaining possible vessel functions. 
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Table 5-1. Sherd Inventory for Falevai, Ha’ateiho, Holopeka, and Tongoleleka. 
Area in m² refers to the size of the excavation area from which 

samples were drawn. 

 Dec. Dec. Dec. Dec. Dec. Plain Plain Plain  Plain Plain Plain Total 

  Rim Neck Shoulder Car. Body Rim Neck Shoulder Car. Body Other   

Falevai 42 6 1 0 12 542 80 20 18 9,455 19 10,195 

12 m² area             

             

Ha'ateiho 10 4 2 1 41 232 58 90 19 2,629 4 3,090 

3 m² area             

             

Holopeka 0 0 0 0 0 387 250 86 9 5,114 16 5,803 

10 m² area             

             

Tongoleleka 77 117 12 48 71 574 808 259 85 7,446 19 9,515 

3 m² area             

             

Total (28 m² 
area) 129 127 15 49 124 1,735 1,196 455 131 24,644 58 28,603 

5.1. Analytical Procedures 

5.1.1. Classification 

Classification and quantification of pottery remains from archaeological sites 

have principally taken two approaches in the Pacific: 1) full vessel analysis with minimum 

number of vessels resulting; and 2) sherd analysis. Common methods for calculating 

minimum number of vessels have employed weight, surface area, and diagnostic 

elements (Byrd and Ownes Jr, 1997; Egloff 1973; Solheim 1960). Site context and 

material remains usually dictate the method employed for ceramic analysis. Some 

analyses of Fijian and Sāmoan assemblages, for example, have employed a minimum 

number of vessels type approach due to the recovery of whole pots or partially 

reconstructed pot forms, where sherd sizes are large and/or can be crossmended with 

other sherds (Birks 1973; Burley 2005; Burley and Dickinson 2004; Green 1974a). Pot 

forms can be described via morphological features such as rim, neck, shoulder, body, 
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and base inferring volume and dimensions. Unfortunately, fragmented small sherds, 

which dominated my data set, do not facilitate such a formal analysis. 

Sherd analysis by Poulsen (1967, 1987), Dye (1988a) and others (Best 1984; 

Hunt 1980; Hunt and Erkelens 1993) took the sherd as the unit of analysis. Dye 

(1988a:151-156) highlighted two methods of sherd analysis carried out by Poulsen 

(1987) and Hunt (1980). While Poulsen’s method focused on attributes of individual 

sherds and depended on computer-based analytical methods to assign sherds to 

classes, Hunt (1980) and Best (1984) concentrated on defining a set of types used to 

divide sherd assemblages into classes. Rim sherds provide diagnostic information and 

can illustrate various attributes of ceramic vessel form. If the ceramic assemblage is 

comprised of fragmentary remains, as the case in Tonga, a rim sherd analysis can make 

better use of the morphological information preserved within the assemblage. One 

shortcoming is that the whole vessel is not observable and inferences about the form of 

the vessel have to be made by the archaeologist. Vessel types can be distinguished 

from sherd to sherd, but typologies are made in conjunction with data available from 

other archipelagos, prior archaeological studies and ceramic analysis. 

I employed the sherd as a unit of analysis with focus placed on rim sherds as the 

primary marker of an individual vessel. I also examined and compared rim sherds from 

each site where forms appeared similar. Attributes such as rim orientation, lip form, rim 

diameter, lip thickness, temper, and surface treatment were chosen to examine and 

highlight ceramic chronology in regards to vessel form and transitional change in 

diagnostic attributes. 

5.1.2. Data Entry 

Each sherd was examined and separated into plain body sherds or sherds with 

diagnostic features such as decoration, or those where rim neck, shoulder, or base 

forms can be identified. Rim sherds were qualitatively assigned to types based on first 

identifying what type of sherd it is (e.g., a plain rim sherd with a neck) and then classified 

it into three broad vessel form categories: cup, bowl, or jar where possible. Once so 

classified rim orientation was used to determine vessel subtype for each form. For each 

subtypes (vessel form), attribute variation of individual sherds were then analyzed for lip 
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form, lip thickness, rim diameter, sherd thickness, surface treatment, and temper type. 

Provenience data, including cultural context, were also incorporated within the database 

for comparison. Table 5-2 shows the data catalogue with data subsequently 

incorporated into an excel data file. 

5.1.3. Sherd Type 

Sherd type refers to diagnostic elements such as plain rim sherd (PRS), 

decorated rim sherd (DRS), plain rim neck sherd (PRNS), decorated rim neck sherd 

(DRNS), plain rim neck sherd collar (PRNS-C), decorated rim neck sherd collar (DRNS-

C), plain shoulder sherd (PSS), decorated shoulder sherd (DSS), plain neck sherd 

(PNS), decorated neck sherd (DNS), plain body sherd (PBS), and decorated body sherd 

(DBS), in addition to bases, handles, spouts, or podials. This is the first stage of 

classifying sherds and separating diagnostic sherds from plain body sherds. 

Table 5-2. Data classification and catalogue. 

1. Catalogue Number 

2. Sherd Type (PRS, DRS, PRNS, Handle, Podial, Base, etc.) 

3. Vessel type based on rim form (e.g., cup, bowl, jar, tray, unidentifiable vessel type) 

     If a bowl, then no neck present and based on rim diameter, either a cup or bowl 

     If a jar, then neck is present; if less than 3 cm neck, then short-neck jar 

4. Rim Orientation (Vessel subtype: e.g., inverted, everted, straight) 

5. Unit 

6. Level 

7. Depth (centimetres below surface) 

8. Lip Form (flat, rounded, beveled exterior, beveled interior, flanged, etc.) 

9. Lip Thickness (mm) 

10. Rim Diameter (cm) 

11. Maximum Rim Thickness (at least 3 cm below lip) 

12. Surface Treatment (slipped, paddled, etc.) 

13. Temper type (calcareous, volcanoclastic, etc.) 

14. Notes (noting use-alteration, if any, manufacturing techniques, other characteristics) 
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5.1.4. Vessel Type Based on Rim Form 

Rim form refers to specific attributes that define a vessel’s presumed function. 

Cups and bowls have no necks, while jars do. Jars incorporate a subtype referred to as 

short-neck jars. These are distinctive since the neck is 3 cm or less in total length to 

where it connects from the lip/rim to the shoulder of the vessel. Cups are defined by 

small rim diameters, less than 14 cm while bowls have a minimal rim diameter of 16 cm 

and greater. Bases, necks, and shoulders provide further insight into the range of vessel 

forms present. 

5.1.5. Rim Orientation (Vessel Sub Type)  

Rim orientation is a feature of ceramic production that reflects stylistic and 

functional aspects sensitive to change over time. Orientation of the rim is determined by 

positioning the lip against a flat surface and observing the angle produced relative to the 

central axis of the vessel. Five rim orientations were recorded and defined: 

1. straight (parallel to central axis) - rim orientation does not curve towards the 
interior or exterior of the vessel; 

2. inverted (points inwards) - the rim is inclined towards the interior of the vessel; 

3. strongly Inverted - the rim is inclined towards the interior of the vessel at a 
sharp angle but greater than 30°, 

4. everted (pointing away from central axis) - the rim is inclined towards the 
exterior of the vessel, usually gentle sweep away; and 

5. strongly everted - the rim is inclined towards the exterior but at a much sharper 
angle, greater than 30°. 

5.1.6. Lip Form 

Lip form describes the shape of the rim termination at the lip. Ten lip forms were 

present in the assemblage as illustrated in Figure 5-1. Flat lips were distinguished from 

round lips when more than half of the lip width is flat. Beveled lips were determined 

based on the rim orientation of the sherd itself, as were flanged lips. Lip form is indicative 

of function, morphology, and possibly style. Modification of a lip can relate to many 

needs such as durability, pouring ease, support for lids or stoppers, or a means to attach 
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perishable material to seal off the orifice for longer term storage (Rice 1987:241). Lips 

can thus be a functionally sensitive variable lending insight into variations in vessel 

function, morphology or possibly style. 

 

Figure 5-1. Lip forms present in the assemblage: Flat, Rounded (RD), Rounded 
Interior (RI), Rounded Exterior (RE), Beveled Interior (BI), Beveled 
Exterior (BE), Flanged Interior (FI), Flanged Exterior (FE), Double 
Flanged (DF) and Bulbous (B). 

5.1.7. Rim Diameter 

Rim diameter refers to the maximum diameter of the rim in cm. A diameter chart 

with graduated concentric circles was used to record rim diameter of individual sherds 

(see Rice 1987:223). Determining rim diameter of small sherds can be difficult and the 

lip must be matched properly when applied to the diameter chart. 

5.1.8. Lip Thickness for Rim Sherds and Sherd Thickness for Body 
Sherds 

Lip thickness of rim sherds and sherd thickness of plain body sherds were 

measured using digital callipers to record maximum thickness of a sherd in mm. With the 
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exception of collared rims, lips were measured as a proxy for pot thickness. That is, a 

thin lip generally would reflect a thin pot while a thick lip would most likely be attached to 

a thicker pot. For body sherds, thickness was recorded to compare with other sherd 

thickness studies, especially those undertaken in Sāmoa where sherd thickness is 

argued to be a sensitive indication of chronology (Green 1974a; Hunt and Erkelens 

1993). 

5.1.9. Surface Treatment 

Surface treatment refers to any treatments to the vessel during or after 

manufacture. The application of a slip was most common in Tonga. A slip is a fluid 

suspension of clay or other materials in water. It is applied to the vessel before firing to 

form a thin coating, thereby reducing permeability (Rice 1987:149). Slips also are 

applied for aesthetic purposes, thus serving the dual function of being highly visible but 

enhancing a vessels ability to carry fluids (Rice 1987:32). Paddling, commonly done with 

a paddle and an anvil stone, thins the vessel walls. It, too, can be an aesthetic feature, 

with carved wooden paddles leaving design-like impressions on the exterior of pots 

(Kirch 1997:120; Rice 1987:141). Wiping is a type of smoothing, perhaps with coconut 

husk or grass, wiped over the surface of a pot (Kirch 1997; Rice 1987). The pot must be 

either wet or still plastic. Burnishing is rubbing a leather-hard (unfired clay) surface back 

and forth with a smooth or hard object (Rice 1987:138). Burnishing can have aesthetic 

implications where “compaction and reorientation of the fine clay particles give a surface 

luster” (Rice 1987: 138). 

5.1.10. Temper Type 

Temper type refers to the parent material of aplastics in the sherd body. For 

Tonga, Dickinson (2006:73) has defined three main categories for temper: 1) calcareous 

sands eroded from coral reefs; 2) terrigenous sands derived from volcanic bedrock; and 

3) a combination of both. Dickinson and Burley (2007:242-243) state that Tongan temper 

for ceramics was “dominantly volcanic sand of andesitic character” despite the 

abundance of white calcareous sand available on Tongan beaches. They suggest 

ancient Tongans preferred black volcanic sand rather than calcareous sand as temper 

for pottery production. Identified vessel forms were examined to discern temper 
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inclusion. Fresh breaks created a cross section to observe temper in 673 rims sherds 

from the four analysed sites. Using a hand lens (10x), I identified and recorded temper 

type. Petrographic analysis was not performed, but is worth pursuing. Nevertheless, 

temper analysis undertaken in Tonga provides a solid account of temper inclusions 

(Dickinson 2006; Dickinson et al. 1996; Dickinson and Burley 2007; Dye and Dickinson 

1996; Kirch 1988, 1997:251). 

5.2. Classification of Vessel Types 

Three broad vessel form categories, along with sub-categories inferred from 

sherd type, rim form, and rim orientation, from the four sites within Tonga are illustrated 

and described below. Within these, the assemblage had 12 major types (Table 5-3, 

Figure 5-2), with subtypes, based on 739 rim sherds. Handles, pot stands, bases and 

carinated shoulders make up four remaining forms classified as “others”. 
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Figure 5-2. Tongan ceramic vessel forms. 
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Table 5-3. Classification of Vessel Forms. 

I. Cups Rim Orientation Vessel Type 

Rim Diameter < 14 cm   

1. Undecorated  1 

 a. Inverted 1A 

 b. Everted 1B 

 c. Straight 1C 

2. Decorated  2 

 a. Inverted 2A 

 b. Everted 2B 

 c. Straight 2C 

II. Bowls   

Rim Diameter > 14 cm  3 

A. Non-carinated   

1. Undecorated   

 a. Inverted 3A 

 b. Everted 3B 

 c. Straight 3C 

2. Decorated   

 a. Inverted 4A 

 b. Everted 4B 

 c. Straight 4C 

B. Carinated   

1. Undecorated  5 

 a. Inverted  

2. Decorated  6 

  a. Straight   

     

III. Jars   

Rounded Shoulder (SG)   

A. Extended Neck   
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 Rim Orientation Vessel Type 

1. Undecorated  7 

 a. Inverted 7A 

 b. Str. Inverted 7B 

 c. Everted 7C 

 d. Str. Everted 7D 

 e. Straight 7E 

2. Decorated  8 

 a.Inverted 8A 

 b. Str. Inverted 8B 

 c. Everted 8C 

 d. Str. Everted 8D 

 e. Straight 8E 

B. Short-necked Jar   

1. Undecorated  9 

 a. Inverted 9A 

 b. Str. Inverted 9B 

 c. Everted 9C 

 d. Straight 9D 

2. Decorated  10 

 a. Inverted 10A 

 b. Str. Inverted 10B 

 c. Everted 10C 

 d. Straight 10D 

C. Collared Jars   

1. Undecorated  11 

 a. Everted 11A 

 b. Straight 11B 

2. Decorated   

 a. Straight 12 

IV. Others   

A. Handles  13 

B. Pot stands  14 

C. Bases  15 

D. Carinated Shoulders  16 
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5.2.1. Vessel Type 1: Undecorated Cups (n=25) 

A total of 25 undecorated cup rim sherds were classified as Type 1A, 1B, or 1C 

depending on rim orientation (Figure 5-3). Undecorated cups were probably shallow-

bottomed much like the coconut shell cups (ipu) mentioned elsewhere in western 

Polynesia (Burley 1998; Dye 1988a: Fig. 57.C; Kirch 1988: Fig. 97.E; Kirch and Green 

2001; Poulsen 1987: Fig. 44.1, 55.5, Plate 34.2) and would have easily fit in the palm of 

one’s hand for drinking liquids. Type 1 consisted of small cups with rim diameters 

ranging from 8-14 cm. Rim orientation for undecorated cups was recorded as inverted 

(n=7), everted (n=6), or straight (n=12). 

Vessel Type 1A: Undecorated Inverted Rim Cups (n=7) 

The mean rim diameter was 13.14 cm (Table 5-4). Mean lip thickness for these 

vessels was 6.41 mm with three possessing a rounded lip form suitable for drinking 

liquids (Table 5-5). There was only one flat lip. Slips occurred on six of these vessels 

that added to their impermeability. All seven had volcanic temper (non-calcareous sand). 

Table 5-4. Lip thickness and rim diameter for Type 1A undecorated cups. 

Type 1A N Mean St.d Min. Max. 

Lip Thickness (mm) 7 6.41 1.70 4.40 9.67 

Rim Diameter (cm) 7 13.14 1.57 10 14 

Table 5-5. Lip forms for Type 1A undecorated cups. 

Vessel Type  Flat RD RE BI Total 

1A N 1 3 2 1 7 

  % 14% 43% 29% 14% 100% 



 

136 

 

 

Figure 5-3. Vessel Type 1 Undecorated Cups. 

Vessel Type 1B: Undecorated Everted Rim Cups (n=6)  

Six samples represented Type 1B. Of these six, five had volcanic temper and 

four had slips. The other type had mixed temper. The mean rim diameter was 12.0 cm 

and the mean lip thickness was 9.05 mm (Table 5-6). The two common lip forms were 

rounded and beveled interior (Table 5-7). 

Table 5-6. Lip thickness and rim diameter for Type 1B undecorated cups. 

Type 1B N Mean St.d Min. Max. 

Lip Thickness (mm) 6 9.05 2.71 5.14 12.06 

Rim Diameter (cm) 6 12.0 3.09 8 14 
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Table 5-7. Lip forms for Type 1B undecorated cups. 

Vessel Type  Flat RD RI BI Total 

1B N 1 2 1 2 6 

  % 17% 33% 17% 33% 100% 

Vessel Type 1C: Undecorated Straight Rim Cups (n=12) 

Type 1C were the most frequent undecorated cups with a mean lip thickness of 

7.74 mm and mean rim diameter of 12.33 cm (Table 5-8). Eleven had volcanic temper 

and only one specimen had calcareous sand temper. Slips occurred on nine of these 

vessels with one sample wiped. Rounded lip forms dominated (Table 5-9). 

Table 5-8. Lip thickness and rim diameter for Type 1C undecorated cups. 

Type 1C N Mean St.d Min. Max. 

Lip Thickness (mm) 12 7.74 3.68 4.58 16.26 

Rim Diameter (cm) 12 12.33 2.06 8 14 

Table 5-9. Lip forms for Type 1C undecorated cups. 

Vessel Type  Flat RD RE FI Total 

1C N 3 4 4 1 12 

  % 25% 33% 33% 8% 100% 

5.2.2. Vessel Type 2: Decorated Cups (n=5) 

A total of five decorated cups were identified and classified as Type 2A, 2B, or 

2C (Figure 5-4). These vessel forms were very similar to the undecorated forms 

described above and likely served in the same capacity. Of interest, Kirch (1988:157) 

noted a decorated bowl from Lolokoka (NT-90) on Niuatoputapu similar in form to Type 

2A with a notched lip, along with dentate-stamping and incising on both the interior and 

exterior of the vessel. He suggested decorated cups might reflect rank or status relative 

to the cup user. 
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Figure 5-4. Vessel Type 2 Decorated Cups. 

Vessel Type 2A: Decorated Inverted Rim Cups (n=2) 

Two decorated inverted cups were recovered from Falevai and Tongoleleka. The 

cup from Falevai had a notched impression on the lip, very similar to what Dye 

(1988a:173,176) called excised on the lip. This was a very simple notch taken from the 

exterior of the lip. The specimen was slipped, had a round exterior lip form with a lip 

thickness of 7.82 mm and a rim diameter of 14 cm. The other cup had dentate-stamping 

and it also had a rounded exterior lip form, its lip thickness was 5.38 mm and rim 

diameter was 12 cm. Both had volcanic temper. 

Vessel Type 2B: Decorated Everted Rim Cups (n=1) 

Only one decorated cup was recorded with a lip thickness of 6.01 mm and a rim 

diameter of 14 cm. The lip form was rounded and the rim sherd had volcanic temper. 

Vessel Type 2C: Decorated Straight Rim Cups (n=2) 

The decorated straight rim cups were recovered from Ha’ateiho and both were 

dentate-stamped. They both had rounded lip forms and volcanic temper but only one 
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was slipped. Lip thickness was 5.89 mm and 3.39 mm and rim diameter for both was 12 

cm. 

5.2.3. Vessel Type 3: Undecorated Bowls (n=71) 

Undecorated bowls were present in all site samples. Three vessel forms were 

present based on rim orientation: inverted rim bowls, everted rim bowls, and straight rim 

bowls (Figure 5-5). The majority appeared to be deep bowls based on wall profiles with 

shallow bowls representing a minority. Lip form varied vessel to vessel but not enough to 

justify a new vessel form type. The number of bowls reported from archaeological 

contexts in Tonga is low, especially when compared with vessel forms manufactured in 

Sāmoa where bowl forms almost completely dominate the late assemblages (Green 

1974a; Holmer 1980a; Hunt and Erkelens 1993; Smith 1976). 

 

Figure 5-5. Vessel Type 3 Undecorated Bowls. 

Vessel Type 3A: Undecorated Inverted Rim Bowls (N=20) 

Twenty undecorated inverted rim bowls were present. Lip forms were varied as 

illustrated in Table 5-11. Rim diameters range from a minimum of 16 cm to a maximum 

is 32 cm with mean rim diameter of 21.4 cm (Table 5-10). Mean lip thickness was 9.95 

mm. Seventeen sherds (85%) had slips. Volcanic temper was present in twelve sherds. 

Calcareous temper was present in three of the samples and five had mixed temper. 
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Table 5-10. Lip thickness and rim diameter for Type 3A undecorated bowls. 

Type 3A N Mean St.d Min. Max. 

Lip Thickness (mm) 20 9.95 4.69 4.94 19.47 

Rim Diameter (cm) 20 21.4 4.90 16 32 

Table 5-11. Lip forms for Type 3A undecorated bowls. 

Vessel Type  Flat RD RI RE BE FI Total 

3A N 4 5 1 2 2 6 20 

  % 20% 25% 5% 10% 10% 30% 100% 

Vessel Type 3B: Undecorated Everted Rim Bowls (n=20) 

Twenty vessels were in the Type 3B class of everted rim bowls. Five different lip 

forms were present in Table 5-13. Mean rim diameter for everted bowls was 20 cm while 

mean lip thickness was 10.08 mm (Table 5-12). Slips were observed on 14 of the 

vessels while two had paddling. Volcanic temper was identified in 17 of the vessels with 

mixed temper and calcareous temper being in two and one respectively. 

Table 5-12. Lip thickness and rim diameter for Type 3B undecorated bowls. 

Type 3B N Mean St.d Min. Max. 

Lip Thickness (mm) 20 10.08 4.97 5.12 21.06 

Rim Diameter (cm) 17 20.24 3.80 16 26 

Table 5-13. Lip forms for Type 3B undecorated bowls. 

Vessel Type  Flat RD RE BI FI Total 

3B N 7 5 2 2 4 20 

  % 35% 25% 10% 10% 20% 100% 

Vessel Type 3C: Undecorated Straight Rim Bowls (n=30) 

Thirty undecorated bowls with straight rims account for Type 3C. Mean rim 

diameter for these bowls was 21.85 cm while mean lip thickness was 10.75 mm (Table 

5-14). Flat lip (n=11) forms were the most common (Table 5-15). Slipping was present 

on 21 of the vessels. Twenty-eight sherds had volcanic temper; the remaining two were 

mixed. 
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Table 5-14. Lip thickness and rim diameter for Type 3C undecorated bowls. 

Type 3C N Mean St.d Min. Max. 

Lip Thickness (mm) 28 10.75 5.17 5.54 25.43 

Rim Diameter (cm) 26 21.85 5.9 16 36 

Table 5-15. Lip forms for Type 3C undecorated bowls. 

Vessel Type  Flat RD RE BE FI DF Total 

3C N 12 5 3 2 7 1 30 

  % 40% 16.7% 10% 6.7% 23.3% 3.3% 100% 

5.2.4. Vessel Type 4: Decorated Bowls (n=11) 

Decorated bowls were similar in form to Type 3A, 3B, and 3C with the exception 

of decoration (Figure 5-6). Eleven decorated bowls were identified and vessels vary 

regarding lip form but not enough to justify a new vessel form type. 

Vessel Type 4A: Decorated Inverted Rim Bowl Bowls (n=5) 

Five decorated inverted rim bowls were present. Rim diameters range from a 

minimum of 20 cm to a maximum is 26 cm with mean rim diameter of 23.6 cm; mean lip 

thickness was 5.75 mm (Table 5-16). Lip forms were either flat or rounded (Table 5-17). 

Three sherds (60%) had slips. Volcanic temper was present in four sherds; the others 

had mixed temper. 

 

Figure 5-6. Vessel Type 4 Decorated Bowls. 



 

142 

 

Table 5-16. Lip thickness and rim diameter for Type 4A decorated bowls. 

Type 4A N Mean St.d Min. Max. 

Lip Thickness (mm) 5 5.75 0.79 4.68 6.77 

Rim Diameter (cm) 5 23.6 2.61 20 26 

Table 5-17. Lip forms for Type 4A decorated bowls. 

Vessel Type  Flat RD RI Total 

4A N 2 2 1 5 

  % 40% 40% 20% 100% 

Vessel Type 4B: Decorated Everted Rim Bowls (n=2) 

Two decorated everted rims were recorded. One had a rounded exterior lip form 

with a lip thickness of 6.29 mm and a rim diameter of 18 cm. The other sherd had a 

flanged exterior lip form with a lip thickness of 28.78 mm and a rim diameter of 20 cm. 

Both had volcanic temper and both had slips. 

Vessel Type 4C: Decorated Straight Rim Bowls (n=4) 

Four decorated straight rim bowls were recorded with a mean lip thickness of 

6.58 mm and a mean rim diameter was 19.5 cm (Table 5-18). Flat lip forms dominated 

(Table 5-19) and there was only one slip. Three of the four had volcanic temper; the 

other had mixed temper. 

Table 5-18. Lip thickness and rim diameter for Type 4C decorated bowls. 

Type 4C N Mean St.d Min. Max. 

Lip Thickness (mm) 4 6.58 0.99 5.96 8.06 

Rim Diameter (cm) 4 19.5 2.52 16 22 

Table 5-19. Lip forms for Type 4C decorated bowls. 

Vessel Type  Flat RD Total 

4C N 3 1 4 

  % 75% 25% 100% 
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5.2.5. Vessel Type 5: Inverted Rim Bowl with Carinated Shoulder 

(n=1) 

The only bowl with a definable carination on the shoulder was recovered from 

Falevai and had volcanic temper. Lip thickness was 8.54 mm. The lip form was rounded 

and it had a rim diameter of 22 cm. The vessel form was similar to Kirch’s Form 4 

(1988:160) on Niuatoputapu sites. 

5.2.6. Vessel Type 6: Decorated Straight Rim Bowl with Carinated 

Shoulder (n=2) 

Only two decorated bowls with carination on the shoulder were recorded (Figure 

5-7). Both had flat lip forms but one had calcareous sand temper and a slip, with a lip 

thickness of 6.77 mm and a rim diameter 22 cm. The other sherd had volcanic temper 

with a lip thickness of 7.34 mm and a rim diameter of 18 cm. 

 

Figure 5-7. Vessel Type 5 and Vessel Type 6 Carinated Bowls. 

5.2.7. Vessel Type 7: Undecorated Sub-globular Jars (n=496) 

Undecorated sub-globular jars represented the majority of vessel forms present 

throughout Tonga (Figure 5-8). As Burley (1998:361), Dye (1988a:148-149), Kirch 

(1988:167) and Poulsen (1987:92) observed, it was a standard Tongan ware present 

throughout the entire ceramic sequence. I identified three major variants based on rim 
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orientation, inverted, everted, and straight, with minor variations. Plain sub-globular jars 

could have functioned as storage, cooking or presentation vessels. However, residues 

and/or soot did not occur on rim and body sherds, and cooking seems an unlikely use. 

Earlier analysis of these jar types conform to Poulsen’s H series (1987), with outward 

body rim inclination; Dye (1988a) called this concave contour (also Kirch 1988:Fig. 95 

8A, 8B, and 9). 

Vessel Type 7A: Undecorated Inverted Rim Jars (n=215) 

A total of 215 jars with inverted rims were present. Mean lip thickness was 8.07 

mm and rim diameter for Type 7A plain inverted jars was 18.9 cm with a minimum of 10 

cm and maximum of 44 cm (Table 5-20). The most common lip form for plain inverted 

jars were flat lips (Table 5-21). For Type 4A jars, slips were identified on 108 of the 

vessels but only 14 of the vessels demonstrated paddling. Ninety percent (n=194) of this 

type had volcanic temper. Thirteen had calcareous temper while eight had mixed 

temper. 

 

Figure 5-8. Vessel Type 7 Undecorated Sub-globular Jars. 
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Table 5-20. Lip thickness and rim diameter for Type 7A undecorated jars. 

Type 7A N Mean St.d Min. Max. 

Lip Thickness (mm) 214 8.07 2.91 3.67 32.59 

Rim Diameter (cm) 175 18.91 6.03 10 44 

Table 5-21. Lip forms for Type 7A undecorated jars. 

Vessel Type  Flat RD RI RE BE FI FE DF B Total 

7A N 157 15 8 11 8 8 6 1 1 215 

  % 73% 7% 4% 5% 4% 4% 3% 1% 1% 100% 

Vessel Type 7B: Undecorated Strongly Inverted Rim Jars (n=112) 

One-hundred and twelve rim sherds represented Type 7B. Type 7B was a 

noticeable variation of the jar form, having a very distinctive inverted rim. Dye 

(1988a:Fig. 55 A, B) reported these forms from his excavation at Tongoleleka, referring 

to them as inverted concave rim sherds (Dye 1988a:199, 210). The majority of Type 7B 

jars had flat lip types (n=63) but a variety of other types were present (Table 5-23). Mean 

lip thickness was 8.50 mm and mean rim diameter was 17.78 cm (Table 5-22). Slips 

occurred on 68 sherds and volcanic temper (n=94) dominated but calcareous (n=12) and 

mixed temper (n=6) also occurred. 

Table 5-22. Lip thickness and rim diameter for Type 7B undecorated jars. 

Type 7B N Mean St.d Min. Max. 

Lip Thickness (mm) 111 8.50 2.08 4.46 17.85 

Rim Diameter (cm) 93 17.78 5.40 10 40 

Table 5-23. Lip forms for Type 7B undecorated jars. 

Vessel Type  Flat RD RI RE BI BE FI FE Total 

7B N 63 6 2 4 1 23 12 1 112 

  % 56% 5% 2% 4% 1% 21% 11% 1% 100% 

Vessel Type 7C: Undecorated Everted Rim Jars (n=79) 

Seventy-nine rims were distinguished by having a slightly everted orientation. 

Mean lip thickness was 7.65 mm while mean rim diameter was 18.98 cm (Table 5-24). 

These had either flat lips (n=38) or a variation of a rounded lip (n=27) form (Table 5-25). 
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The majority (n=68) of Type 4C vessels had a volcanic temper while eleven had mixed 

temper. Slipping occurred on 41% (n=31) of these forms. 

Table 5-24. Lip thickness and rim diameter for Type 7C undecorated jars. 

Type 7C N Mean St.d Min. Max. 

Lip Thickness (mm) 78 7.65 2.68 3.08 22.67 

Rim Diameter (cm) 63 18.98 5.18 10 32 

Table 5-25. Lip forms for Type 7C undecorated jars. 

Vessel Type  Flat RD RI RE BI BE FI FE DF B Total 

7C N 38 22 3 2 2 5 2 2 2 1 79 

  % 48% 28% 4% 3% 3% 6% 3% 3% 3% 1% 100% 

Vessel Type 7D: Undecorated Strongly Everted Rim Jar (n=8)  

Type 7D rims were characterized by strongly everted rim orientation. All eight rim 

sherds were similar to decorated versions of this form (see Dye 1988a:Fig. 56 D, Fig. 58 

C, and Fig. 59 E); seven of the eight were recovered from a Lapita context. Mean rim 

diameter for these vessels was between 17.2 cm with a mean lip thickness of 8.26 mm 

(Table 5-26). Rounded lip forms were common (Table 5-27). Of the eight vessels, four 

had slips, six had volcanic temper and two had calcareous temper. 

Table 5-26. Lip thickness and rim diameter for Type 7D undecorated jars. 

Type 7D N Mean St.d Min. Max. 

Lip Thickness (mm) 7 8.26 5.74 4.29 20.18 

Rim Diameter (cm) 5 17.20 4.82 12 24 

Table 5-27. Lip forms for Type 7D undecorated jars. 

Vessel Type  RD RI BI FE Total 

7D N 3 2 2 1 8 

  % 38% 25% 25% 13% 100% 

Vessel Type 7E: Undecorated Straight Rim Jars (n=82) 

Type 7E jars had straight rim orientation. Mean rim diameter was 19.35 cm, but 

one had a diameter of 48 cm. The latter represented a very large vessel. Mean lip 

thickness was 8.42 mm (Table 5-28). Flat lip (n=46) forms were the most common for 
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these vessel types (Table 5-29). Volcanic tempers dominated Type 7E vessels, present 

in 90% of all rim sherds while calcareous temper and mixed temper accounted for 4% 

and 6%, respectively. Slips occurred on 37 of these sherds with minor occurrences of 

paddling (n=2) and wiping (n=2) also present. 

Table 5-28. Lip thickness and rim diameter for Type 7E undecorated jars. 

Type 7E N Mean St.d Min. Max. 

Lip Thickness (mm) 82 8.42 2.94 4.82 30.01 

Rim Diameter (cm) 68 19.35 5.65 10 48 

Table 5-29. Lip forms for Type 7E undecorated jars. 

Vessel Type  Flat RD RI RE BI BE FI FE DF Total 

7E N 46 9 3 4 2 3 4 7 4 82 

  % 56% 11% 4% 5% 2% 4% 5% 9% 5% 100% 

5.2.8. Vessel Type 8: Decorated Sub-globular Jars (n=39) 

These vessel forms were very similar to Type 7A, 7B, 7C, 7D, and 7E with the 

exception of decoration and perhaps limited range of size (Figure 5-9). Although the 

decorated inverted jars were smaller in terms of rim diameter and range they were not 

outside the boundaries that incorporated the variation among inverted jars. 

Vessel Type 8A: Decorated Inverted Rim Jars (n=16) 

Sixteen vessels represented Type 8A. Twelve sherds had notching on the lips 

with two rim sherds incised and two more had dentate-stamp. Twelve had slips while two 

showed signs of paddling. Eleven vessels had calcareous temper and the remaining five 

vessels had volcanic temper. Mean rim diameter was 16.6 cm (Table 5-30). Flat rim 

forms (n=8) dominated these vessel types (Table 5-31). 

Table 5-30. Lip thickness and rim diameter for Type 8A decorated jars. 

Type 8A N Mean St.d Min. Max. 

Lip Thickness (mm) 15 7.42 1.95 4.20 11.91 

Rim Diameter (cm) 13 16.6 2.06 14 20 
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Table 5-31. Lip forms for Type 8A decorated jars. 

Vessel Type  Flat RD RE BE Total 

8A N 8 3 3 2 16 

  % 50% 19% 19% 12% 100% 

 

 

Figure 5-9. Vessel Type 8 Decorated Sub-globular Jars. 

Vessel Type 8B: Decorated Strongly Inverted Rim Jars (n=3) 

Three decorated Type 8B vessels were present and all had notching on the 

exterior of the lip. Mean lip thickness was 8.13 mm and mean rim diameter was 20.7 cm 

(Table 5-32). Two-thirds of the vessels had flat lip forms (Table 5-33) and all three had 

slips. Calcareous temper was present in two specimens while the other had volcanic 

temper. 

Table 5-32. Lip thickness and rim diameter for Type 8B decorated jars. 

Type 8B N Mean St.d Min. Max. 

Lip Thickness (mm) 3 8.13 1.27 6.75 9.26 

Rim Diameter (cm) 3 20.7 8.08 12 28 

Table 5-33. Lip forms for Type 8B decorated jars. 

Vessel Type  Flat RE Total 

8B N 2 1 3 

  % 67% 33% 100% 
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Vessel Type 8C: Decorated Everted Rim Jars (n=10) 

Type 8C were decorated everted jars with dentate-stamp (n=9) and one other 

with an incised rim. Lip thickness was 6.90 mm and rim diameter was 23.2 cm (Table 5-

34). Lip form was commonly rounded (n=5) (Table 5-35). Four sherds had slips and six 

had volcanic temper, two have calcareous temper, and two had mixed temper. 

Table 5-34. Lip thickness and rim diameter for Type 8C decorated jars. 

Type 8C N Mean St.d Min. Max. 

Lip Thickness (mm) 10 6.90 1.65 5.19 10.46 

Rim Diameter (cm) 5 23.2 4.82 18 30 

Table 5-35. Lip forms for Type 8C decorated jars. 

Vessel Type  Flat RD RI FE Total 

8C N 2 5 2 1 10 

  % 20% 50% 20% 10% 100% 

Vessel Type 8D: Decorated Strongly Everted Rim Jars (n=9) 

Nine decorated, strongly everted rim jars were recorded, largely from 

Tongoleleka (n=7). Lip form was predominately rounded (n=8) with mean lip thickness of 

6.62 mm (Tables 5-36 and 5-37). Mean rim diameter was 22 cm. Only one sherd had a 

slip and seven sherds had volcanic temper while two had mixed temper. 

Table 5-36. Lip thickness and rim diameter for Type 8D decorated jars. 

Type 8D N Mean St.d Min. Max. 

Lip Thickness (mm) 9 6.62 1.51 4.81 9.54 

Rim Diameter (cm) 7 22.0 4.00 16 26 

Table 5-37. Lip forms for Type 8D decorated jars. 

Vessel Type  RD RI Total 

8D N 8 1 9 

  % 89% 11% 100% 
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Vessel Type 8E: Decorated Straight Rim Jars (n=1). 

Only one rim was identified as a decorated straight rim jar with dentate-stamp. 

This vessel had a lip thickness of 6.24 mm and a rim diameter of 18 cm. It had a 

rounded lip form and volcanic temper. 

5.2.9. Vessel Type 9: Undecorated Short-Neck Jars (n=59) 

Type 9 was comprised of 59 short-neck jars. Plain short-neck jars were very 

similar in form to Type 7 jars, but were classified as being distinctive since the neck is 3 

cm or less in total length to where it connects from the lip/rim to the shoulder of the 

vessel (Figure 5-10). Type 9 also had a thinner-wall compared to Type 7 jars when 

looking at overall mean lip thickness. The maximum lip thickness for inverted, everted, 

and straight sub-globular jars was 32.59 mm, 22.67 mm, and 30.01 mm respectively; 

inverted, everted, and straight short-neck vessels had a maximum lip thickness of 12.99 

mm, 11.75 mm, 12.28 mm, respectively. Maximum rim diameter also indicated possible 

differences in function. Inverted, everted, and straight sub-globular jars were 44 cm, 32 

cm, and 48 cm in diameter, respectively; inverted, everted, and straight short-neck 

vessels had maximum rim diameters of 26 cm, 22 cm, and 20 cm, respectively. 

Vessel Type 9A: Undecorated Short-Neck Inverted Rim Jars (n=26)  

Mean lip thickness for Type 9A jars was 8.36 mm while mean rim diameter was 

18.5 cm (Table 5-38). Fifteen of the 26 rim sherds had a slip. Flat lips (n=17) dominated 

with minor occurrences of other forms (Table 5-39). All but one of the 26 Type 6A rims 

had volcanic temper; the exception was one sherd with calcareous temper.  

Table 5-38. Lip thickness and rim diameter for Type 9A undecorated jars. 

Type 9A N Mean St.d Min. Max. 

Lip Thickness (mm) 26 8.36 2.02 5.15 12.99 

Rim Diameter (cm) 21 18.48 3.94 12 26 

Table 5-39. Lip forms for Type 9A undecorated jars. 

Vessel Type  Flat RD RE BE FI Total 

9A N 17 4 1 1 3 26 

  % 65% 15% 4% 4% 12% 100% 
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Figure 5-10. Vessel Type 9 Undecorated Short-Neck Jars. 

Vessel Type 9B: Undecorated Short-Neck Strongly Inverted Rim Jars (n=12) 

Type 9B jars (n=12) were very similar to Type 7B jars above, regarding vessel 

form, with the exception that they possessed a very short-neck and a tendency for 

flanged lip forms (Table 5-41) resulting in thicker mean lip thickness (11.97 mm) (Table 

5-40). Mean rim diameter was 18.40 cm. Two of the 12 had calcareous sand temper; the 

other ten had volcanic temper. Slips were present on seven vessels. 

Table 5-40. Lip thickness and rim diameter for Type 9B undecorated jars. 

Type 9B N Mean St.d Min. Max. 

Lip Thickness (mm) 12 11.97 4.16 6.68 20.01 

Rim Diameter (cm) 10 18.40 3.63 14 26 

Table 5-41. Lip forms for Type 9B undecorated jars. 

Vessel Type  Flat RD RI FI FE Total 

9B N 3 1 1 5 2 12 

  % 25% 8% 8% 42% 17% 100% 

Vessel Type 9C: Undecorated Short-Neck Everted Rim Jars (n=12)  

Type 9C vessels had a mean lip thickness of 7.89 mm. Mean rim diameter was 

15.3 cm, with a maximum and minimum rim diameter of 22 cm and 8 cm, respectively 

(Table 5-42). Lip forms primarily were rounded (n=4) or rounded interior lips (n=3) (Table 
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5-43). Six of the twelve vessels were slipped. Seven rims had volcanic temper with the 

remaining five having a mixed temper. 

Table 5-42. Lip thickness and rim diameter for Type 9C undecorated jars. 

Type 9C N Mean St.d Min. Max. 

Lip Thickness (mm) 12 7.89 2.31 4.50 11.75 

Rim Diameter (cm) 8 15.25 4.65 8 22 

Table 5-43. Lip forms for Type 9C undecorated jars. 

Vessel Type  Flat RD RI BI B Total 

9C N 3 4 3 1 1 12 

  % 25% 33% 25% 8% 8% 100% 

Vessel Type 9D: Undecorated Short-Neck Straight Rim Jars (n=9) 

Type 9D rims had a mean lip thickness of 7.56 mm and a mean rim diameter of 

16 cm (Table 5-44). Flat lip forms were the most common (Table 5-45). Slips were 

present on three rims and all nine rims had volcanic temper. 

Table 5-44. Lip thickness and rim diameter for Type 9D undecorated jars. 

Type 9D N Mean St.d Min. Max. 

Lip Thickness (mm) 9 7.56 2.20 5.30 12.28 

Rim Diameter (cm) 8 16.00 2.83 12 20 

Table 5-45. Lip forms for Type 9D undecorated jars. 

Vessel Type   Flat RD FI FE Total 

9D N 6 1 1 1 9 

  % 67% 11% 11% 11% 100% 

5.2.10. Vessel Type 10: Decorated Short-Neck Jars (n=8) 

Only eight instances of decorated short-necked jars occurred. Seven vessels had 

notched rims on the exterior while the other had dentate-stamp. Six calcareous temper 

sherds and two volcanic temper sherds characterized this sample. Five sherds were 

classified as Type 10A, with one sherd each for Type 10B, 10C, and 10D (Figure 5-11). 
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Figure 5-11. Vessel Type 10 Decorated Short-Neck Jars. 

Vessel Type 10A: Decorated Short-Neck Inverted Rim Jars (n=5) 

Recorded mean lip thickness for Type 10A is 7.07 mm and mean rim diameter 

was 20.4 cm (Table 5-46). Flat lip forms were common for Type 10A (Table 5-47). Slips 

occurred on four of the specimens; two were wiped. Calcareous temper was present in 

four sherds; the other sherd had volcanic temper. 

Table 5-46. Lip thickness and rim diameter for Type 10A decorated jars. 

Type 10A N Mean St.d Min. Max. 

Lip Thickness (mm) 5 7.07 0.79 6.01 8.06 

Rim Diameter (cm) 5 20.4 5.54 14 28 

Table 5-47. Lip forms for Type 10A decorated jars. 

Vessel Type  Flat RE Total 

10A N 3 2 5 

  % 60% 40% 100% 

Vessel Type 10B: Decorated Short-Neck Strongly Inverted Rim Jars (n=1) 

Lip thickness and rim diameter for Type 7B were 7.04 mm and 28 cm, 

respectively. Type 7B had a flanged interior lip form. This sherd had a slip and 

calcareous temper. 
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Vessel Type 10C: Decorated Short-Neck Everted Rim Jars (n=1) 

Type 10C had a lip thickness and rim diameter of 8.28 mm and 22 cm, 

respectively. Type 10C had a rounded lip form. This sherd was wiped and had volcanic 

temper. 

Vessel Type 10D: Decorated Short-Neck Straight Rim Jars (n=1) 

Type 10D had a lip thickness of 7.41 mm and a rim diameter of 20 cm. Lip form 

was rounded and this sherd had a slip and volcanic temper. 

5.2.11. Vessel Type 11: Undecorated Collared Jars (n=22) 

Type 11, collared jars, were distinctive with the collar (a thickened rim) beginning 

at the point of maximum diameter (or very close to it) without significantly reducing the 

orifice opening relative to the diameter of the vessel body (Rice 1987:212) (Figure 5-12). 

Twenty-two collared vessels were reported with 15 of these being associated within a 

Lapita context. Of the 22 rim sherds, 18 were recovered from Falevai, highlighting the 

transition from Lapita to the Polynesian Plainware phase and the loss of vessel forms 

associated with this transition. 

 

Figure 5-12. Type Vessel Type 11 Undecorated Collared Jars. 

All but two of the collared jars had a lip thickness less than 9 mm. Variation of the 

collar itself was apparent as some were shorter in length (from lip to neck) but all 

demonstrated homogeneity. Rim orientation of collared jars varied between everted 

(n=8) (Type 11A) and straight (n=13) (Type 11B). Some of Type 11 sherds were similar 

to decorated Lapita collared jars with the only difference being the absence of dentate-
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stamping. Similar vessel forms have been observed by Dye (1988a:Fig. 57 E), Kirch 

(1988:Fig. 106 J-L) and Poulsen (1987:Fig 34.3, Fig. 52.17, 52.20, 52.22, 52.23; Plate 

35.3, 35.5, 35.11, 35.12). 

Vessel Type 11A: Undecorated Everted Rim Collared Jars (n=8) 

Mean lip thickness was 8.09 mm while mean rim diameter was 18.57 cm (Table 

5-48). Three of the eight rim sherds had a slip. Beveled interior lips (n=6) dominated 

(Table 5-49), as did volcanic tempers (n=6) with calcareous temper and mixed temper 

present in one sherd each. 

Table 5-48. Lip thickness and rim diameter for Type 11A undecorated jars. 

Type 11A N Mean St.d Min. Max. 

Lip Thickness (mm) 8 8.09 4.53 4.87 18.94 

Rim Diameter (cm) 7 18.57 2.99 14 22 

Table 5-49. Lip forms for Type 11A undecorated jars. 

Vessel Type  Flat BI Total 

11A N 2 6 8 

  % 25% 75% 100% 

Vessel Type 11B: Undecorated Straight Rim Collared Jars (n=14) 

Type 11B vessels had a mean lip thickness of 7.79 mm and a mean rim diameter 

of 23.5 cm (Table 5-50). Flat (n=4) and rounded (n=4) lip forms were the most common 

for these vessels (Table 5-51). Twelve of the 14 rims had volcanic temper while the other 

two were calcareous and mixed temper. Slips were present on seven rims with one 

incidence of paddling and two occurrences of wiping. 

Table 5-50. Lip thickness and rim diameter for Type 11B undecorated jars. 

Type 11B N Mean St.d Min. Max. 

Lip Thickness (mm) 12 7.79 4.81 4.12 22.71 

Rim Diameter (cm) 11 23.50 7.16 16 38 
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Table 5-51. Lip forms for Type 11B undecorated jars. 

Vessel Type  Flat RD RE BI BE FI Total 

11B N 4 4 1 1 1 1 12 

  % 33% 33% 8% 8% 8% 8% 100% 

5.2.12. Vessel Type 12: Decorated Straight Rim Collared Jars (n=1) 

Only one dentate-stamp collared jar was recorded and it is from Tongoleleka 

(Figure 5-13). The lip thickness was 5.44 mm and its rim diameter was 22 cm. It did not 

have a slip, but it did have mixed temper. 

 

Figure 5-13. Vessel Type 12 Decorated Collared Jars. 

5.2.13. Vessel Type 13: Handles (n=5) 

Five handle fragments were recovered from the four sites. Handle fragments 

were slightly curved and quite solid, cylindrical in shape, and were usually broken at 

either end. Dye (1988a:187) reported similar pieces from Tongoleleka as did Kirch 

(1988:166-167) from Niuatoputapu. Handles can be applied to the body, neck, or rim of 

vessels. It is likely that vessels with handles were used as liquid containers (Birks 

1973:27-29,160; Roth 1935:228). 

5.2.14. Vessel Type 14. Pot-rests, Pot stands, Lugs (n=30) 

“Pot-rests”, “pot-stands” and “lugs” are all terms that have been used to describe 

large, solid shaped pieces of fired clay. Rice (1987:132) defined pot-stands as support 

for soft, wet, plastic clay that was being formed to prevent it from slumping prior to 

drying. Vessels with round bases must be manufactured on supports or on pot rests that 

either shape or cradle previously formed bases. Lugs, as defined by Dye (1988a:188), 
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are “solid, cylindrical objects rounded and finished at one end and expanded and broken 

at the other.” Dye (1988a) observed that no evidence of attachment to vessel was 

recovered and precise function remains enigmatic; most resemble kava bowl legs. 

Finally, Birks (1973:38-39) called these solid clay objects pot-rests as they were not 

sufficiently robust to support a filled container, but may have been employed as “kiln 

furniture” during the firing of pottery, or for a vessel when not in use. 

Since the fragments in my analysis were thick and solid objects that were 

rounded and finished at one end with the other end expanded and broken, I have 

classified them as pot-stands. No evidence for attachment was present. Function 

remains to be determined but their size and shape resembled pots stands for modern 

kava bowls (Dye 1988a:188; Roth 1953:111-112), especially an “elephant foot-shaped” 

podial recovered from Falevai. Others could have been supports upon which to rest 

whole pots. 

5.2.15. Vessel Type 15: Bases 

One fragment of a flat base was recovered from Falevai. Whether it was the base 

of a bowl, dish, or jar is undetermined. Most likely it was a dish, based on prior 

archaeological studies. 

5.2.16. Vessel Type 16: Carinated Vessels 

All carinated shoulder sherds were heavily fragmented without attached neck or 

rim. As a consequence, I was unable to assign vessel form. A carinated shoulder was 

defined by an abrupt and sharply angled change in body orientation. Carinated 

shoulders were typically characterized as a diagnostic of the Lapita phase (Kirch 1997). 

Within the collections examined here, 175 sherds were carinated shoulders of which 128 

were undecorated. Decorated carinated vessels dominantly use carination edge as a 

zone marker with decoration on the upper part. Unless vessels had notched rims, it was 

likely that most carinated sherds were undecorated forms. 
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Poulsen (1987:93) suggested that carination “itself is another manifestation of the 

practice of a vital craft wanting to vary its products according to function and taste”. 

While Poulsen (1987:101) noted that both decorated, and in minor frequency, 

undecorated carinated vessels were manufactured in the early phase, he left the 

question of their presence in the late phase open. I address this issue in the next 

chapter. 

5.3. Ascertaining Function: Temper Type, Choice and 
Vessel Form 

Basic vessel forms can be used for a multitude of different tasks such as cooking, 

storage, processing, and serving (David and Hennig 1972; Rice 1987). Function is 

important, especially if one takes the premise that earthenware vessels are tools used 

mechanically as containers (Braun 1983:108). Inferences into the possible function of 

vessels are largely based on broad site context, ethnographic analogues, and 

archaeological comparisons to ceramic use elsewhere in Oceania. 

Ethnographic inferences and vessel form characteristics are key to the 

identification of possible functions for earthenware ceramics (Hally 1986; Hiroa 1930; 

May and Tuckson 1982; Stark 1998). Early observations on Polynesian cooking pots do 

not exist since cooking with earthenware vessels was not practiced at the time of 

European contact (Firth 1939; Hocart 1929; Leach 1982; Pollock 1984; Thompson 

1940). Rye and Allen (1980:309) suggested calcareous beach sand may indicate 

vessels utilized for cooking. They noted that a good cooking pot has thermal shock 

resistant properties, which include spherical vessel shape and high porosity with 

calcareous beach sand allowing rapid and repeated heating cycles (Rye 1981:33; Rye 

and Allen 1980:309). Their work indicated that vessel forms matter and that temper type, 

at least for coastal Austronesian-speaking peoples of Papua New Guinea, can provide 

insight into function. 
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5.3.1. Cups and Bowls 

Serving and Processing Vessels 

Vessel form and size of ceramic cups are analogous to modern coconut shells 

used in kava ceremonies, if not to simply drink water (Green 1974c; Hiroa 1930; Kirch 

and Green 2001). The design of the lip on these bowls made them relatively easy to 

drink liquids. Lips that have smooth, rounded exteriors, beveled interiors, and that were 

flat enhanced pouring or sipping of liquids (Rice 1987:240). Kirch (1988:157) suggested 

decorated cups distinguished people of rank or status within the Lapita phase of 

Niuatoputapu but more data are needed for this assertion. 

Ceramic bowls could be used for food or other types of preparation, presentation 

or storage (Best 1984; Birks 1973; Green 1974c; Rice 1987). Their rim forms, with wide 

orifices, allowed for easy manipulation with the hands to access the bowl contents. 

Processing breadfruit, taro, and yam are part of the Tongan daily routine. Grating, 

scraping, wringing, pounding, mixing, and kneading, all part of early Polynesian food 

preparation, undoubtedly incorporated bowls (Kirch and Green 2001:154-156). Mixing 

and drinking kava, both in a ritualized context and secular context, also is an important 

aspect on Tongan life (Gifford 1929). The vessel form alone, of ceramic cups and bowls 

produced in Tonga, facilitated such culinary tasks. Furthermore, the high incidences of 

slips on such vessels prevented porosity (Rye 1981; Rice 1987). Temper for cups and 

bowls is overwhelmingly volcanic, represented by 92% and 80%, respectively. 

5.3.2. Jars as Cooking Vessels 

What constitutes a good cooking vessel depends on the method of cooking 

(Schiffer and Skibo 1987:599), as well as vessel form, size, and vessel thickness (Linton 

1944:376; Rice 1987:226, 231). For heating liquids directly over a fire, the ideal vessel is 

a globular pot with smooth, rounded wall profiles that are uniformly thin, and an orifice 

that is small, relative to vessel volume (Rye 1976, 1981; Rye and Allen 1980). If cooking 

involved heated rocks placed in a vessel filled with liquid, then rim diameter must be 

wide enough to accommodate them without overflowing. 



 

160 

 

One characteristic of low-fired earthenware pottery is high permeability; the 

coarser the paste, the more porous and thus more permeable the pots. As is expected, 

permeability is a hindrance to boiling (potentially causing seepage), but this can be 

avoided by slips, burnishing, and coatings/resins (Allen 1984; Roth 1935), as well as by 

the addition of fine temper such as calcareous sand (Bronitsky and Hammer 1986:94; 

Rice 1987:98; Reid 1995:169; Rye and Allen 1980:309). Rye (1976:109) has shown the 

addition of inclusions does not exclusively correlate with forming techniques and 

workability, especially in the case of calcite. The advantage of calcite is that it possesses 

a thermal expansion that is equitable to the expansion of clay, thus reducing thermal 

stress (Rye 1976:117; Rice 1987:94). In fact, shell and calcite have been used as 

temper for cooking wares around the world where the maximum temperature reached 

during firing and cooking does not exceed 750° C (Rye 1981:33). For the most part, the 

thermal expansion of calcite is minimal during cooking. However, use of calcite does 

have some disadvantages for the potter since it tends to cause spalling due to the 

rehydration of calcium carbonate (CaCo3) if temperatures exceed 750° C. 

In my analysis of undecorated vessels, 5.7% of jars, 5.2% of short-neck jars, and 

9.1% of collared jars had calcareous sand temper. This was a minor component of the 

assemblage. Perhaps cooking style was a factor, especially given the pudding complex 

documented in Polynesia (Firth 1936; Kirch and Green 2001; Hiroa 1930; Su’a-Huirua 

1987). Roasting, steaming, and boiling could have been done at low temperatures but 

confirmation requires such evidence as carbonized remains, soot, or starches to be 

preserved and identified. Fortunately, studies and methods for detecting resins and 

starches are beginning to emerge (Allen and Ussher 2013; Crowther and Loy 2003; 

Crowther 2005, 2012; Horrocks and Bedford 2005; Horrocks and Nunn 2007). However, 

the ability to identify resin application has proven difficult (Crowther 2012) and there are 

no reported occurrences of resin-coated pottery in prehistoric archaeological contexts 

from anywhere in the Pacific. Historic accounts of resin to coat pottery in Fiji appear to 

be a recent innovation (Roth 1935; Thompson 1938). Nevertheless, my analysis 

revealed no evidence of vessels used for cooking. The alternative is Tongan plainware 

jars functioned as storage vessels 
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5.3.3. Jars as Storage Vessels 

What is being stored and for how long are factors a potter would need to contend 

with during ceramic production of a storage vessel. Liquid storage vessels may have 

more variation, in respect to shape, than dry storage vessels (Rice 1987:237). In terms 

of dry storage, long-term storage vessels are generally larger, heavier, and potentially 

more squat in form (Rice 1987:237). Short-term storage vessels would be generally 

lighter and smaller (Rice 1987:240-241). Storage vessels would be thicker than cooking 

vessels to prevent penetration of moisture into the vessel walls. 

Duration of storage is also critical in determining rim diameter for the prevention 

of alteration, evaporation, and contamination of the stored goods. A small orifice and lid, 

along with storing the vessel underground, prevents spoilage. Spillage is a concern, 

especially if these vessels were used in transporting goods, and a small to medium-sized 

orifice, perhaps with an inverted rim orientation, would have proved useful. Given the 

lack of data for cooking, I suggest plainware jars served primarily as storage vessels. 

5.4. Discussion 

My aim for this chapter was to establish a ceramic typology in Tonga equated 

with ancestral Polynesian society in order to do inter-site comparative analysis in 

Chapter 6. My typology follows earlier Tongan ceramic studies (Kirch 1988; Poulsen 

1987) with slight variations given the fragmentary nature of the sample of Tongan 

ceramics recovered archaeologically. I focused on describing rim sherds to ascertain rim 

orientation, vessel types, lip types, carinated/uncarinated forms, and other metrics to 

infer vessel form with an attempt to deduce function and use within ancestral Polynesia. 

The next chapter looks at the temporal aspect of vessel forms and features 

across Tonga. What emerges from my analysis is a ceramic assemblage that is 

integrated across the archipelago given the continuity and consistency of ceramic 

production across space and through time. 
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Chapter 6.  
 
Polynesian Plainware Ceramics in Tonga 

Having analyzed decorated and undecorated vessel forms and attributes in 

Chapter 5, this chapter focuses largely on a comparison of undecorated vessels within 

Eastern Lapita and Polynesian Plainware assemblages in Tonga across space and time. 

I argue that the loss of decoration, decreasing ceramic diversity, and focus on certain 

vessel forms illustrate a homogenous pottery tradition enabled through constant 

communication and integration of communities. This tradition ultimately emerged as an 

ancestral Polynesian society in Tonga. Critical to understanding integration, I highlight 

what was changing and/or staying the same between ceramics and that in either case, it 

was changing/continuing in tandem in each of the three island groups of Tongatapu, 

Ha’apai, and Vava’u. For isolation, I characterize ceramic variability or homogeneity 

within Tonga with comparison to Niuatoputapu in the discussion. 

Based on examination of the Polynesian Plainware ceramic suite, my objectives 

for this chapter are to answer the following questions: 

1) What is the relationship between Polynesian Plainware’s ceramic 
assemblage and the Lapita ceramic assemblage and what is the nature of 
the transition from Lapita to Polynesian Plainware? 

2) What is the range of Polynesian Plainware vessel forms within the 
Polynesian Plainware phase? 

3) Is there spatial homogeneity or variation in Polynesian Plainware 
assemblages at different temporal intervals in Tonga? 

4) How can the abandonment of pottery be characterized at the end of the 
Polynesian Plainware phase? 
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6.1. Analytical Procedures 

I propose that Tongan Polynesian Plainware ceramic wares were homogenous 

across space and time having developed internally via close contact/communication and 

exchange among the island groups of Tonga. In evaluating characteristics of 

homogeneity in ceramic samples, I expect similar rates of change and/or frequency of 

vessel forms and attributes to occur through time. Such data, corroborated with 

radiocarbon dates throughout the archipelago, provide spatial and temporal insight into 

loss of decoration, decreasing ceramic diversity, and increasing simplification of forms. 

Stratigraphy in Tongan midden sites is difficult to discern given the thick, 

homogenous deposits accumulating over time. Burley’s excavation strategy employed 

10-cm arbitrary levels for vertical (temporal) provenience control with stratigraphic 

breaks, where they occur, defining the base of a layer. In all of the excavated sites 

analysed here, the Lapita occupation occurs in a sand-dominated matrix, representing a 

back-beach sand flat or dune on which the original site was established (Burley 1998, 

2007a). From this Lapita layer, subsequent occupations tend to be masked due to 

consistency in accumulated sediments, shellfish, and other materials, sometimes up to a 

meter thick or more. At several sites this accumulation has continued into the present 

with continuous site occupation from the Lapita period into a modern village. 

Based on the frequency of decorated Lapita sherds and overall ceramic 

frequencies, arbitrary levels for each excavation unit were assigned a Lapita, Polynesian 

Plainware and Aceramic/Mixed association by Burley (2008). I subsequently divided the 

Polynesian Plainware phase levels into early (Polynesian Plainware 1) and late 

(Polynesian Plainware 2) using the occupation mid-point as an arbitrary marker. Table 6-

1 provides individual level association for excavation units examined here. The 

exception to this case is Holopeka where late Polynesian Plainware is defined as levels 

5 and 6 only (i.e., Polynesian Plainware 2). The majority of excavation units at Holopeka 

had 10 to 12 levels but some units were deeper, up to 18 levels, but with minimal sherds 

recovered despite deeper deposits. Given the distribution of sherds across levels, the 

divide between Polynesian Plainware 1 and Polynesian Plainware 2 is considered apt. 
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Table 6-1. Units, levels and cultural occupations from Falevai, Ha’ateiho, 
Holopeka and Tongoleleka (PPW = Polynesian Plainware phase; 
Lapita (2850-2650 cal BP), PPW 1 (2600-2400 cal BP), PPW 2 (2400-
2000 cal BP). 

FALEVAI ACERAMIC/MIXED PLAINWARE 2 PLAINWARE 1 LAPITA 

Unit Levels Levels Levels Levels 

2 1-11 (0-110) Pit feature Pit feature  Pit Feature 

3  10-12 13-14 15-18 

4  10-12 13-14 15-18 

5  10-12 13-14 15-18 

6  10-12 13-14 15-18 

7  10-12 13-14  'Umu feature 

8  10-12 13-14 15-18 

9  10-12 13-14 15-18 

10  10-12 13-14 15-18 

12  10-12 13-14 15-18 

13   10-12 13-14 15-18 

          

HA'ATEIHO ACERAMIC/MIXED PLAINWARE 2 PLAINWARE 1 LAPITA 

Unit Levels Levels Levels Levels 

4 1-3 4-5 6-7 8-11 

6 1-3 4-5 6-7 8-11 

10 1-3 4-5 6 7-10 

          

HOLOPEKA ACERAMIC/MIXED PLAINWARE 2 PLAINWARE 1 LAPITA 

Unit Levels Levels Levels Levels 

94N 100W 1-3 5-6 7-10  

95N 100W 1-3 5-6 7-10  

96N 100W 1-4 5-6 7-12  

97N 100W 1-3 5-6 7-10  

98N 100W 1-4 5-6 7-12  

99N 100W 1-3 5-6 7-10  

100N 101W 1-3 5-6 7-10  

100N 102W 1-3 5-6 7-18  

100N 103W  1-3 5-6 7-11  

100N 104W 1-4 5-6 7-17   
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TONGOLELEKA ACERAMIC/MIXED PLAINWARE 2 PLAINWARE 1 LAPITA 

Unit Levels Levels Levels Levels 

1 1-3 4-5 6-8 9-15 

4 1-3 4-5 6-8 9-15 

9 1-3 4-5 6-9 10-15 

6.2. Polynesian Plainware’s Relationship to Lapita 

Lapita assemblages are comprised of both decorated and undecorated wares 

(Kirch 1997:122). An extensive range of vessel forms and sizes characterize Lapita 

ceramics with decoration applied to certain vessel forms. Decorated Lapita vessel forms 

consist of simple cups and bowls, carinated bowls, flat-bottomed dishes, and carinated 

jars (Kirch 1997:120; Kirch and Green 2001:168). Undecorated vessel forms within a 

Lapita assemblage consist of jars with rim orientation varying from inverted to strongly 

everted, bowls of various sizes, cups, jars with handles, narrow-necked water jars with 

handles, and collared jars (Kirch and Green 2001:168-169). Among these jars, there is 

occasionally minor decoration along the lip via notching, incising, or finger-pinching 

(Kirch 1997:146; Sand 2007:219). 

Polynesian Plainware’s relationship to Lapita in Tonga is one of continuity, as 

undecorated vessels represent a continuing pottery tradition from the preceding Eastern 

Lapita phase (Kirch 1997:66-69; Kirch and Green 2001:168). Drawing from excavations 

focused on plainware ceramics (Burley 1994; Dye 1988a; Groube 1971; Kirch 1988; 

Poulsen 1987; Spennemann 1989), some similarities exist in vessel forms, 

manufacturing techniques, tempers, and functions of undecorated vessels from a Lapita 

cultural base into the subsequent Polynesian Plainware phase. These include bowl and 

jar vessel forms, paddle and anvil construction, non-calcareous temper, and presence of 

storage vessels. However, the ancestral Polynesian ceramic assemblage at the onset of 

the Polynesian Plainware phase is in transformation where undecorated vessel forms 

comprised of inverted rim jars are increasing in frequency. In this sense, some patterns 

of change and continuity among undecorated vessels can be observed. 
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The ceramic transition from decorated to undecorated is a critical juncture, not 

just as an archaeological boundary but because it foreshadows changes in other areas 

of the social, economic, and/or behavioural realm that it reflects (Burley 1998:361; Green 

n.d.). The decline of decoration, especially dentate-stamp, highlights this transition but 

was this transition abrupt? And what other changes occur within the ceramic series from 

Lapita to Polynesian Plainware? I address these questions first by looking at the decline 

in decoration from Lapita to the Polynesian Plainware phase and, subsequently, at 

transitional change in vessel form and vessel form attributes. The relationship between 

Polynesian Plainware and Lapita and the nature of this transition is discussed below. 

6.3. The Nature of Transition and Continuity: Lapita to 
Polynesian Plainware 

6.3.1. Decline of Decoration through Time 

A suite of techniques was employed to decorate the surface of Lapita ceramics in 

Tonga. Most common was dentate-stamping, with minor occurrences of incising, shell 

impression, appliqué modelling (applied relief), and notching (Burley 1998; Burley et al. 

2002; Dye 1988a; Kirch 1988; Poulsen 1987). The cultural marker delineating Lapita 

occupation from Polynesian Plainware occupation is the loss of decoration, especially 

dentate-stamp. 

Burley et al. (2002) examined seven Lapita sites in southern and central Tonga 

(including Ha’ateiho and Tongoleleka) to measure relative frequencies of decorative 

application. Decorated ceramics were a minor component accounting for only 3-5% of an 

assemblage total, but dentate-stamping accounted for 83.1% of the decorated 

assemblage (Burley et al. 2002:218). Burley et al. (2002:223) showed that decorative 

application was consistently applied across the Tongan assemblages as a whole, to a 

full range of jars and bowls, with carinated shoulders serving as an important attribute. 

The loss of decoration evident at Falevai, Ha’ateiho, and Tongoleleka as 

analysed here (by cultural occupation) is illustrated in Figures 6-1 to 6-4. It is easy to 

observe the decline in frequency in which decorated sherds are recovered 
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archaeologically (Table 6-2). The total count of decorated sherds decreases dramatically 

from Lapita (n=315) to Polynesian Plainware 2 (n=27) but with notched and incised 

sherds still present. Dentate-stamped sherds are dominant in the Lapita level though 

small numbers of sherds are recovered in later PPW 1 and PPW 2 levels. These are 

interpreted either as a residual effect in the transition to PPW 1 or in secondary context 

in PPW 2. 

 

 

Figure 6-1. Dentate-stamp sherd count by cultural occupation. 
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Figure 6-2. Notched sherd count by cultural occupation. 

 

Figure 6-3. Incised sherd count by cultural occupation 
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Figure 6-4. Appliqué sherd count by cultural occupation.  

Falevai has the same trend in regards to the distribution of dentate-stamped 

sherds, but with limited numbers overall (n=10). The relative lack of dentate-stamped 

sherds from the initial occupation zone at Falevai indicates a very late Lapita settlement, 

a situation that is supported by radiocarbon dates (Burley and Connaughton 2007). 

Notched rim sherds are more common than dentate-stamped sherds at Falevai. The 

presence of notched rims within the early Polynesian Plainware phase suggests the 

possibility of the continuance of this decorative application at the onset of the phase but 

thereafter this feature is abandoned (Figure 6-2). Minor decorative applications such as 

incising, notching, and appliqué modelling are represented by a few sherds at each site, 

with the exception of Falevai where they are more common than dentate-stamping. 

Table 6-2. Count and percentage of decoration techniques from analyzed sites 
and units. 

  Dentate-Stamp Notched Incised Appliqué Punctate 

  N % N % N % N % N % 

Aceramic 3 0.95 0 0 3 8.8 1 4.8 0 0 

PPW 2 14 4.4 5 14.7 7 20.6 1 4.8 0 0 

PPW 1 35 11.1 11 32.4 5 14.7 6 28.6 0 0 

Lapita 263 83.5 18 52.9 19 55.9 13 61.9 2 100 

Totals 315 100 34 100 34 100 21 100 2 100 
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Figures 6-3 and 6-4 show counts of incised and appliqué sherds from Falevai, 

Ha’ateiho, and Tongoleleka. A trend of decreasing frequency through time is observed 

across Tonga. Appliqué modelling, in the form of nubbins or raised bars, are found 

predominantly in the earliest levels at each site and are usually associated with dentate-

stamped sherds. 

Notched, incised, and appliqué sherds appear to be present in the early 

Polynesian Plainware phase. Analysing a different assemblage from Tongoleleka, Dye 

(1988a:176) drew similar conclusions. However, notches on the exterior of the lips, not 

common at Tongoleleka (Dye 1988a:181), are more frequent in other sites, especially at 

Falevai. In addition, Addison et al. (2008:110) noted incising, though rare, on ceramics 

from three sites on Tutuila, American Sāmoa. Notched rims were also observed on later 

ceramics on ‘Upolu, Sāmoa (Green 1974a:249). 

The decline of dentate-stamp decoration, identified by association of arbitrary 

levels with cultural phases, appears relatively suddenly in Tonga. Given the low count of 

dentate-stamped sherds at Falevai (n=10) in the Lapita occupation, it is likely this 

tradition was soon abandoned after first settlement in Vava’u. It continued in Tongatapu 

and Ha’apai for a short while longer before it too was no longer employed as a 

decorative feature. 

6.3.2. Carination 

The decline in frequency of carinated shoulder sherds from Lapita occupation to 

the end of the Polynesian Plainware phase is illustrated in Table 6-3. Dye (1988a:192-

193) notes that carinated sherds at Tongoleleka “decline steadily up through the 

stratigraphic sequence at a rate comparable to the rate of decline in decorated sherds”. 

Of the identified carinated sherds from Falevai, Ha’ateiho, and Tongoleleka, 67% are 

associated with Lapita occupation. At the beginning of the plainware phase, that number 

drops to 22% and later on in the plainware phase, 11%. However, it is notable that 28.1 

% of the undecorated carinated shoulder sherds occurs in PPW 1. This strongly 

suggests carinated vessels continued to be produced as an undecorated vessel form 

when decorative applications were abandoned. 
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Table 6-3. Count and frequency of carinated sherds at Falevai, Ha’ateiho, and 
Tongoleleka by cultural phase in Tonga. 

 Carination with Carination without Total 

 Decoration  Decoration  Carination 

  N % N % N        % 

PPW 2 1 2.1 18 14.1 19      11 

PPW 1 3 6.4 36 28.1 39      22 

Lapita 43 91.5 74 57.8 117    67 

Total 47 100 128 100 175    100 

Poulsen (1987:93) suggested that carination is an attribute subject to varying 

tastes and functions within ancestral Tonga. While Poulsen (1987:101) noted that both 

decorated, and in minor frequency, undecorated carinated vessels were manufactured in 

the early phase, he leaves the question of their presence in the late phase open. Table 

6-3 shows a continuation of undecorated carinated vessel production after Lapita. 

Though carinations steadily decline in frequency during the Polynesian Plainware phase, 

there still is a presence; this differs from Lau (Best 2002:17). 

For Lau, Best (1984:293,295) illustrated that carination was abandoned soon 

after dentate-stamping ceases. Carinated shoulder-sherds are a feature more commonly 

associated with decoration (Kirch 1997). Carination itself seems to be a platform for 

which to decorate a pot defining one of the critical boundaries (Best 1984, 2002). 

Relative to western Polynesia in general, carinated shoulder sherds decrease in 

frequency through time in Tonga, while remaining in relatively high frequency throughout 

the ceramic sequence in ‘Uvea but are non-existent in Sāmoa and Futuna during the 

Polynesian Plainware phase (Green 1974c, 1979; Kirch 1981; Poulsen 1987; Sand 

1993, 1998). 

6.3.3. Rim Orientation 

Rim orientation for decorated and undecorated vessels is recorded for both 

Lapita and Polynesian Plainware phases from each of the four analyzed sites in Tonga 

as tabulated in Chapter 5. Dye (1996) earlier assessed ceramic assemblages from sites 

To.2 (Nukuleka) and To.6 (Tufumahina) on Tongatapu, and Tongoleleka on Lifuka, in 
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order to observe transitional change in rim orientation through time. Dye evaluated 

decoration, rim orientation and vessel form. Radiocarbon dates demarcate an early 

assemblage (Lapita) from a late assemblage (Polynesian Plainware) for purposes of 

comparison through time on both islands (Dye 1996:464). 

For Tongatapu, two rim orientations dominated the early assemblage both with 

frequencies greater than 30%: extremely everted and vertical (Dye 1996:466). Very 

everted, inverted, and very inverted rim orientations are also present but in modest 

numbers. The early Tongoleleka assemblage, however, was dominated by inverted 

(over 30%) and vertical (30%) rim orientations with relatively equal frequencies for 

everted, very everted and extremely everted rim orientations (Dye 1996:466). Rim 

orientation for late assemblages at Tongatapu showed a significant increase in vertical 

rims (over 50%) with inverted and very inverted accounting for 20% of rim orientation 

frequency (Dye 1996). 

In my analysis, rim orientation was recorded for jars, cups, and bowls separately 

between Lapita and Polynesian Plainware phases. Decorated jars within the Lapita 

phase are primarily inverted (42%), strongly everted (24%) or everted (21%) (Table 6-4). 

This is noteworthy as undecorated jars show an increase of inverted and strongly 

inverted rims from Lapita to PPW 1. In addition, everted rims decrease, 23% to 15%, and 

strongly everted rims are not present in the early Polynesian Plainware phase (Figure 6-

5). Straight rim vessels do not show any change during this transition consistently 

representing 18%-19% of undecorated jar rim orientations while straight rim decorated 

jars account for only 6% during the Lapita phase. 

Table 6-4. Rim orientation for decorated jars in Lapita levels from Falevai, 
Ha’ateiho, and Tongoleleka. 

Rim Orientation N % 

Inverted 14 42 

Strongly Inverted 2 6 

Everted 7 21 

Strongly Everted 8 24 

Straight 2 6 

Total 33 100 
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Figure 6-5. Rim orientation for undecorated jars in Lapita and Polynesian 
Plainware 1 and 2 Plainware 1 and 2 assemblages (n=577). Tabular 
data are presented in Table 6-5. 

Comparisons between PPW 1 and PPW 2 in Figure 6-5 demonstrate a slight 

increase for strongly inverted rim orientation from 21% to 26%, and a minimal decrease 

for everted rim and straight rim orientation from 15% to 14% and 19% to 17% 

respectively. Overall, among undecorated jars, rim orientation maintains consistency in 

time during the Polynesian Plainware phase. This consistency in rim orientation is also 

seen in vessel form as these attributes are obviously related for distinguishing the type of 

undecorated vessel observed. 

Rim orientation for decorated cups and bowls during Lapita (n=14) is inverted 

(43%), everted (14%), or straight (43%). Undecorated cups and bowls have similar 

patterns to undecorated jars with the exception that strongly inverted and strongly 

everted rim orientations were not observed (Figure 6-6). Cups and bowls have a minimal 

increase for inverted rims, increasing from 36% to 39%, but straight rims do increase 

from 36% to 43% between Lapita and PPW 1. Everted rims decrease from 42% to 31% 

during this transition a trend also seen for undecorated jars. Change within the 

Polynesian Plainware phase for cups and bowls is more varied than jars with the three 

rim orientations decreasing from PPW 1 to PPW 2. 
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Figure 6-6. Rim orientation for undecorated bowls in Lapita and Polynesian 
Plainware 1 and 2 assemblages (n=96).  

As both Poulsen (1987:94,103) and Dye (1996:466) observed, everted rim 

orientation decreases from Lapita to Polynesian Plainware assemblages with a relative 

increase in inverted rim vessels. This was likely due to everted vessel forms being 

associated more with decorated Lapita vessels rather than with the undecorated vessels 

associated with the entire Lapita assemblage. As decoration was abandoned, everted 

rim vessel forms lost importance, with inverted forms beginning to dominate the 

assemblage. 

What is notable about undecorated vessels, whether manufactured during Lapita 

occupation or Polynesian Plainware occupation, is the preference for jars with inverted 

rim orientations. At the four sites analyzed and in both cultural occupations (Lapita and 

PPW 1), they dominate, 35% and 43%, respectively. Previous studies in Tonga (Dye 

1988a, 1996; Poulsen 1987) combined decorated and undecorated rim orientations, at 

least for Lapita zones, resulting in higher frequencies for other rim orientations, 

particularly everted rims. Yet when plainware assemblages are viewed on their own, 

within both a Lapita context and Polynesian Plainware context, the preference for 

inverted rim orientation is clearly evident. 
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Table 6-5 displays rim orientation frequencies for undecorated jars at each site 

and between Lapita and Polynesian Plainware occupations. Tongoleleka and Holopeka, 

both on Lifuka, illustrate similar patterns with Dye’s (1996) analysis. Inverted rims, 

strongly inverted rims, and straight rims in the Lapita occupation, which are similar in age 

to Dye’s early assemblages, account for 32.9%, 17.8%, and 12.3%, respectively, at 

Tongoleleka. During the Polynesian Plainware phase, inverted rims are constant but 

strongly inverted rims increase in PPW 1 and remain consistent in PPW 2 at 

Tongoleleka. Straight rim orientation increases from Lapita to PPW 1 at Tongoleleka. 

Everted rims for jars at Tongoleleka are similar for PPW 1 and PPW 2, although both 

strongly inverted and straight rims increase percentage-wise from Lapita to PPW 1. 

Strongly everted rim orientations among undecorated vessels, however, are clearly not 

popular and production of this vessel shape is not continued after the Lapita phase. 

These vessels are largely related to one vessel type (Type 8D) with decoration on the 

inside and outside. This is one vessel type (probably for presentation) that is abandoned. 

Tongoleleka ceramics reveal some variation from the other three sites in that everted rim 

orientation for jars does not decrease significantly through time during the Polynesian 

Plainware phase. 

At Holopeka, inverted rims and strongly inverted rims represent 45.8% and 

14.6% of rim orientations for PPW 1. For inverted rims, this increases to 51% for PPW 2 

while strongly inverted, everted, and straight rims remain relatively stable but with 

straight rims being the most prominent of the three. Ha’ateiho, on Tongatapu, differs 

from Dye’s (1996) data, especially among the late assemblage, characterized by 

Polynesian plainware ceramics. Inverted rim orientation (60% and 56.5%) dominates the 

Ha’ateiho assemblage during the Polynesian Plainware phase (PPW 1 and PPW 2) with 

everted (12% and 13%) and straight (2.0% and 4.3%%) rim orientations accounting for a 

minor portion. Potters making plainware jars in the Lapita phase at Ha’ateiho have a 

preference for inverted rims, which manifests itself significantly in the Polynesian 

Plainware phase. Jars are popular, and the manner in which they are made (i.e., 

whether the jars have inverted rims or straight rims) demarcates minor differences 

among each village of potters. Despite these minor local differences, the trend towards 

inverted rim orientation and the style of the pots is still very much the same. Rim 

orientation among bowl forms also illustrate variation across site and through time (Table 
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6-6). Of the three orientations, straight rim orientation seems to increase across all four 

sites. 

Table 6-5. Rim orientation for all undecorated jar forms by Lapita and 
Polynesian Plainware phases. 

 Falevai Ha'ateiho Holopeka Tongoleleka 

  N % N % N % N % 

Plainware Phase II         

Inverted 26 41.3 13 56.5 17 51.5 5 20.8 

Strongly Inverted 20 31.7 6 26.1 5 15.2 6 25.0 

Everted 7 11.1 3 13.0 3 9.09 7 29.2 

Strongly Everted 0  0  0  1 4.17 

Straight 10 15.9 1 4.3 8 24.2 5 20.8 

Total 63 100 23 100 33 100 24 100 

Plainware Phase I         

Inverted 16 53.3 30 60.0 44 45.8 31 32.0 

Strongly Inverted 7 23.3 13 26.0 14 14.6 24 24.7 

Everted 2 6.7 6 12.0 11 11.5 23 23.7 

Strongly Everted 0  0  0  0  

Straight 5 16.7 1 2.0 27 28.1 19 19.6 

Total 30 100 50 100 96 100 97 100 

Lapita Phase         

Inverted 20 36.4 15 45.5   24 32.9 

Strongly Inverted 12 21.8 4 12.1   13 17.8 

Everted 9 16.4 7 21.2   21 28.8 

Strongly Everted 0  1 3.03   6 8.22 

Straight 14 25.5 6 18.2   9 12.3 

Total 55 100 33 100     73 100 
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Table 6-6. Rim orientation for all undecorated bowl forms by Lapita and 
Polynesian Plainware phases. 

 Falevai Ha'ateiho Holopeka Tongoleleka 

  N % N % N % N % 

Plainware 
Phase II         

Inverted 3 42.9 0 0 1 20.0 3 37.5 

Everted 0 0.0 1 33.3 3 60.0 3 37.5 

Straight 4 57.1 2 67.0 1 20.0 2 25.0 

Total 7 100 3 100 5 100 8 100 

Plainware 
Phase I         

Inverted 2 33.3 2 25.0 3 37.5 4 26.7 

Everted 1 16.7 1 12.5 2 25.0 4 26.7 

Straight 3 50.0 5 62.5 3 37.5 7 46.7 

Total 6 100 8 100 8 100 15 100 

Lapita Phase         

Inverted 6 42.9 0 0.0   4 22.2 

Everted 5 35.7 1 25.0   5 27.8 

Straight 3 21.4 3 75.0   9 50.0 

Total 14 100 4 100     18 100 

6.3.4. Vessel Form 

Decorated jars in Lapita phase occupations at each of the analysed sites are 

most strongly represented by inverted forms (21.3%), strongly everted forms (17%), and 

everted forms (12.8%) (Table 6-7). Decorated cups and bowls are present with inverted 

bowls (10.6%) being the most frequent. Decorated carinated bowls are also present in 

Lapita. Decorated short-neck jars are not as popular with exception of inverted short-

neck jars within the Lapita phase. Decorated straight rim jars are not present and clearly 

not a preferred vessel in which decoration is common. 
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Table 6-7. Decorated vessel forms for Lapita from Falevai, Ha’ateiho, and 
Tongoleleka. 

  Lapita  

Vessel Form Type N % 

Cup < 1 4 cm 2A 1 2.1 

Cup < 1 4 cm 2B 1 2.1 

Cup < 1 4 cm 2C 1 2.1 

Bowl-Inverted 4A 5 10.6 

Bowl-Everted 4B 1 2.1 

Bowl-Straight 4C 3 6.4 

Carinated Bowl 6 2 4.3 

Jar (Inverted) 8A 10 21.3 

Jar (Strongly Inverted) 8B 1 2.1 

Jar (Everted) 8C 6 12.8 

Jar (Strongly Everted) 8D 8 17.0 

Jar (Straight) 8E 0 0.0 

Short-neck jar (Inverted) 10A 4 8.5 

Short-neck jar (Strongly inverted) 10B 1 2.1 

Short-neck jar (Everted) 10C 1 2.1 

Short-neck jar (Straight) 10D 1 2.1 

Collared jar 12 1 2.1 

Total   47 100 

The chronological distribution of undecorated vessel forms is presented in Table 

6-8. Undecorated inverted jar vessel forms begin to dominate Polynesian Plainware 

phase assemblages, increasing in frequency, as decoration is abandoned along with the 

vessel forms that serve to house decoration (e.g., carinated vessels, strongly everted 

jars and collared jars). The undecorated short-neck jars, and undecorated collared jars 

present in Lapita decline slightly in post-Lapita assemblages. Cups and bowls decrease 

in relative frequency at the onset of the Polynesian Plainware phase while jars increase 

in frequency, such as evident with undecorated strongly inverted jars. 

Inverted and strongly inverted jars increase in frequency, as do straight rim jars. 

Undecorated strongly everted jars decrease in frequency but everted jars maintain a 

consistent presence from Lapita into the early Polynesian Plainware phase. This is likely 

due to the preference for decorated flared rim vessel forms within Lapita assemblages 
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while simple, everted jar forms are not decorated as frequently. Short-neck jars do 

decrease in frequency but are still present. This decrease is not as dramatic as it is for 

collared jars. Overall, noticeable changes among the ceramic assemblages from Lapita 

to Polynesian Plainware occupation are apparent with certain vessel forms increasing in 

frequency while other forms become less popular. 

Table 6-8. Undecorated vessel forms for Lapita, PPW 1 and PPW 2. 

  Lapita  PPW1   PPW2  Total  

Vessel Form  Type N % N % N % N % 

Cup < 1 4 cm 1A 10 5.1 12 3.9 3 1.8 25 3.7 

Bowl (Inverted) 3A 7 3.6 7 2.3 6 3.6 20 3.0 

Bowl (Everted) 3B 9 4.6 6 1.9 5 3.0 20 3.0 

Bowl (Straight) 3C 9 4.6 12 3.9 9 5.4 30 4.5 

Carinated Bowl 5 1 0.5 0 0.0 0 0.0 1 0.1 

Jar (Inverted) 7A 49 24.9 110 35.5 56 33.7 215 31.9 

Jar (Strongly Inverted) 7B 25 12.7 54 17.4 33 19.9 112 16.6 

Jar (Everted) 7C 24 12.2 38 12.3 17 10.2 79 11.7 

Jar (Strongly Everted) 7D 7 3.6 0 0.0 1 0.6 8 1.2 

Jar (Straight) 7E 18 9.1 44 14.2 20 12.0 82 12.2 

Short-neck jar (Inverted) 9A 10 5.1 11 3.5 5 3.0 26 3.9 

Short-neck jar (Strongly inverted) 9B 4 2.0 4 1.3 4 2.4 12 1.8 

Short-neck jar (Everted) 9C 8 4.1 3 1.0 1 0.6 12 1.8 

Short-neck jar (Straight) 9D 1 0.5 6 1.9 2 1.2 9 1.3 

Collared jar 11 15 7.6 3 1.0 4 2.4 22 3.3 

Total   197 100 310 100 166 100 673 100 

Little change occurs between relative frequencies of identified vessel types within 

the Polynesian Plainware phase (PPW 1 and PPW 2). Given that undecorated jars make 

up a large percentage of the vessel inventory during the Polynesian Plainware phase, 

the subtypes of this form were also examined temporally. Table 6-8 shows some minor 

changes in frequency with strongly inverted vessels increasing in frequency with time 

while everted and straight rim vessel forms decrease slightly but the variation is too little 

to rule out sampling error as an explanation. Overall, there is essentially little change in 

the production of undecorated vessel forms in the Polynesian Plainware phase nor 

introduction of any new vessel form types. 
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The distribution of undecorated vessel forms across sites is presented in Tables 

6-9 to 6-11. Tongoleleka and Ha’ateiho, having an earlier Lapita occupation than 

Falevai, have greater numbers of everted rim vessels especially among jars and short-

neck jars. At Tongoleleka, however, strongly inverted jars in both Lapita and PPW 1 

dominate the assemblage relative to Falevai and Ha’ateiho. These vessels do decrease 

in presence in PPW 2. Falevai is a later Lapita occupation, and there the trend towards 

vessels with inverted rims is more pronounced relative to site comparisons, as this 

change in vessel form emerges at the onset of the Polynesian Plainware phase. Everted 

jars are not as popular at Falevai. Short-neck inverted jars and short-neck strongly 

inverted jars remain consistent through time at Falevai. Holopeka, a Polynesian 

Plainware site, is consistent with other Plainware ceramic assemblages with inverted 

jars, strongly inverted jars and straight jars dominating. Everted rim jars, though present 

in PPW 1 at Holopeka, are less so in PPW 2. Overall, vessel forms across sites are 

relatively similar. 

Table 6-9. Distribution of undecorated vessel forms for Lapita by site.  

Lapita   Falevai Ha'ateiho Tongoleleka 

Vessel Form   Type N % N % N % 

Cups Cup < 1 4 cm 1A 3 4.3 1 2.7 6 6.6 

Bowls Inverted 3A 5 7.2 0 0.0 2 2.2 

 Everted 3B 3 4.3 1 2.7 5 5.5 

 Straight 3C 2 2.9 2 5.4 5 5.5 

  Carinated Bowl 5 1 1.4 0 0.0 0 0.0 

Jars Inverted  7A 15 21.7 15 40.5 19 20.9 

 Strongly Inverted 7B 9 13.0 4 10.8 12 13.2 

 Everted  7C 4 5.8 6 16.2 14 15.4 

 Strongly everted 7D 0 0.0 1 2.7 6 6.6 

  Straight 7E 6 8.7 4 10.8 8 8.8 

Short-neck Jars Inverted 9A 5 7.2 0 0.0 5 5.5 

 Strongly inverted 9B 3 4.3 0 0.0 1 1.1 

 Everted 9C 0 0.0 1 2.7 7 7.7 

  Straight 9D 0 0.0 0 0.0 1 1.1 

Collared Jars Collared jar 11 13 18.8 2 5.4 0 0.0 

  Total   69 100 37 100 91 100 
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Table 6-10. Distribution of undecorated vessel forms for PPW 1 by site. 

PPW 1   Falevai Ha'ateiho Holopeka Tongoleleka 

Vessel Form   Type N % N % N % N % 

Cups Cup < 1 4 cm 1A 1 2.8 3 5.2 2 1.9 6 5.4 

Bowls Inverted 3A 1 2.8 0 0.0 2 1.9 2 1.8 

 Everted 3B 1 2.8 2 3.4 1 1.0 3 2.7 

  Straight 3C 3 8.3 3 5.2 3 2.9 4 3.6 

Jars Inverted  7A 14 38.9 28 48.3 41 39.4 27 24.1 

 Strongly Inverted 7B 5 13.9 13 22.4 13 12.5 23 20.5 

 Everted  7C 2 5.6 6 10.3 11 10.6 19 16.9 

  Straight 7E 3 8.3 0 0.0 23 22.1 18 16.1 

Short-neck 
Jars Inverted 9A 2 5.6 2 3.4 3 2.9 4 3.6 

 Strongly inverted 9B 2 5.6 0 0.0 1 1.0 1 0.9 

 Everted 9C 0 0.0 0 0.0 0 0.0 3 2.7 

  Straight 9D 1 2.8 1 1.7 4 3.8 0 0.0 

Collared Jars Collared jar 11 1 2.8 0 0.0 0 0.0 2 1.8 

  Total   36 100 58 100 104 100 112 100 

Table 6-11. Distribution of undecorated vessel forms for PPW 2 by site. 

PPW 2   Falevai Ha'ateiho Holopeka Tongoleleka 

Vessel Form   Type N % N % N % N % 

Cups Cup < 1 4 cm 1A 1 1.4 1 3.8 0 0 1 3.1 

Bowls Inverted 3A 2 2.9 0 0.0 1 2.6 3 9.4 

 Everted 3B 0 0.0 0 0.0 3 7.9 2 6.3 

  Straight 3C 4 5.7 2 7.7 1 2.6 2 6.3 

Jars Inverted  7A 24 34.3 11 42.3 16 42.1 5 15.6 

 Strongly Inverted 7B 16 22.9 6 23.1 5 13.1 6 18.8 

 Everted  7C 5 7.1 3 11.5 3 7.9 6 18.8 

 Strongly everted 7D 0 0.0 0 0.0 0 0 1 3.1 

  Straight 7E 7 10.0 1 3.8 8 21.1 4 12.5 

Short-neck Jars Inverted 9A 2 2.9 2 7.7 1 2.6 0 0.0 

 Strongly inverted 9B 4 5.7 0 0.0 0 0.0 0 0.0 

 Everted 9C 0 0.0 0 0.0 0 0.0 1 3.1 

  Straight 9D 1 1.4 0 0.0 0 0.0 1 3.1 

Collared Jars Collared jar 11 4 5.7 0 0.0 0 0 0 0.0 

  Total   70 100 26 100 38 100 32 100 
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6.3.5. Lip Form 

Both Dye (1988a:193-195) and Poulsen (1987:105) demonstrated the increase in 

popularity of flat lip forms through time in Tonga. Dye (1988a:193) highlighted this trend 

in conjunction with a decline in relative proportion of round lip forms at Tongoleleka. I too 

observe a similar trend in preferred lip forms amongst both decorated and undecorated 

vessels. For decorated vessels at Tongoleleka, rounded lip forms (n=18) dominate the 

Lapita phase (62%) while both Falevai and Ha’ateiho have a combined total of three 

rounded lip forms. Among decorated vessels within the Lapita phase, rounded lip forms 

were most common (Table 6-12) while undecorated vessels during the Lapita phase flat 

lips were more popular. Table 6-13 robustly demonstrates lip form change/continuity 

through time for undecorated vessels. 

Table 6-12. Count and percentage for Lapita decorated vessel lip forms at 
Falevai, Ha’ateiho, and Tongoleleka. 

Phase Flat RD RI RE BE FI Total 

  N % N % N % N % N % N %   

Lapita 14 29.8 21 44.7 2 4.3 8 17.0 1 2.1 1 2.1 47 

Table 6-13. Count and percentage between Lapita, PPW 1 and PPW 2 
undecorated vessel lip forms for Falevai, Ha’ateiho, Holopeka, and 
Tongoleleka. 

Phase Flat RD RI RE BI BE FI FE DF B Total 

  N % N % N % N % N % N % N % N % N % N %   

PPW 2 96 58.2 21 12.7 3 1.8 9 5.5 7 4.2 15 9.1 10 6.1 2 1.2 1 0.6 1 0.6 165 

PPW 1 194 62.8 24 7.8 9 2.9 18 5.8 5 1.6 18 5.8 24 7.8 12 3.9 5 1.6   309 

Lapita  76 39.0 48 24.6 12 6.2 8 4.1 8 4.1 12 6.2 21 10.8 6 3.1 2 1.0 2 1.0 195 

Emphasis on undecorated pottery with flat lip forms (62.8%), and decreasing 

frequency of rounded forms, suggests a decline in overall diversity of lip forms between 

Lapita and the early Polynesian Plainware phase (PPW 1). The presence of flat lip forms 

in the Lapita occupation (39%) and subsequent increase in this form demonstrates a 

measure of continuity but with later populations clearly focusing on flat lips. 

Lip form between PPW 1 and PPW 2 shows continuity but with an increase in 

rounded lips and a minor increase in beveled lip forms (both interior and exterior 
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bevelling). This could be due to the slight increase in bowl percentage as well as slight 

increase in strongly inverted jars. Yet when compared to the transition from Lapita to 

Polynesian Plainware phase, it is clear that flat lip forms dominate undecorated vessels 

within plainware occupations. 

Among undecorated assemblages, certain vessel forms and lip forms can be 

generally associated (Tables 6-14 to 6-16). Flat lips dominate four jar forms ranging 

between 44% and 90% in the Lapita phase. In PPW 1, the number of vessel forms that 

have flat lips increases from four to eight, including two bowl forms and range from 42% 

to 80%. For PPW 2, this trend continues with nine vessel forms strongly associated with 

flat lips ranging from 44% to 71%. 

Flat lip forms possibly were designed for storage vessels where removal of 

contents is essential, especially for short-necked jars; just as cups and bowls are more 

likely to have rounded style lip forms for drinking or pouring liquids. Type 3C bowls do 

show some variation possessing flat and flanged interior lip forms as opposed to 

predominately rounded lip forms, yet it is jar forms that strongly correlate with flat lips. 
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Table 6-14. Percentage of lip form by undecorated vessel form for Lapita from Falevai, Ha’ateiho, and Tongoleleka. 

Lapita  Flat RD RI RE BI BE FI FE DF B  

Vessel Form Type N % N % N % N % N % N % N % N % N % N % Total 

Cup < 1 4 cm 1A 2 20 6 60 1 10 1 10                   10 

Bowl (Inverted) 3A 1 14 3 43 1 14          2 29          7 

Bowl (Everted) 3B 4 44 4 44             1 11          9 

Bowl (Straight) 3C 3 33 3 33    1 11       1 11    1 11    9 

Carinated Bowl 5                   1 100          1 

Jar (Inverted)  7A 28 58 7 15 2 4 2 4    2 4 4 8 3 6       48 

Jar (Strongly Inverted) 7B 11 44 2 8 1 4 1 4    6 24 4 16          25 

Jar (Everted)  7C 6 25 11 46 2 8       1 4 1 4 1 4 1 4 1 4 24 

Jar (Strongly Everted) 7D    3 43 2 29    1 14          1 14    7 

Jar (Straight) 7E 5 28 4 22 1 6 2 11    2 11 3 17 1 6       18 

Short-neck jar (Inverted) 9A 1 25                3 75          4 

Short-neck jar (Strongly Inverted) 9B 9 90 1 10                         10 

Short-neck jar (Everted) 9C 2 25 2 25 2 25    1 13             1 13 8 

Short-neck jar (Straight) 9D 1 100                            1 

Collared jar 11 3 21 2 14     1 7 6 43 1 7 1 7             14 
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Table 6-15. Percentage of lip form by undecorated vessel form for PPW 1 from Falevai, Ha’ateiho, Holopeka, and 
Tongoleleka. 

PPW 1  Flat RD RI RE BI BE FI FE DF  

Vessel Form Type N % N % N % N % N % N % N % N % N % Total   

Cup < 1 4 cm 1A 3 25 3 25    4 33 1 8    1 8       12 

Bowl (Inverted) 3A 1 14 1 14    2 29    1 14 2 29       7 

Bowl (Everted) 3B 3 50       1 17       2 33       6 

Bowl (Straight) 3C 5 42 1 8    1 8    2 17 3 25       12 

Carinated Bowl 5                             

Jar (Inverted)  7A 88 80 3 3 4 4 5 5    3 3 3 3 3 3 1 1 110 

Jar (Strongly Inverted) 7B 34 63 2 4 1 2 1 2 1 2 8 15 6 11 1 2    54 

Jar (Everted)  7C 22 59 5 14 1 3 1 3 2 5 3 8 1 3 1 3 1 3 37 

Jar (Strongly Everted) 7D                             

Jar (Straight) 7E 28 64 3 7 2 5 2 5    1 2 1 2 4 9 3 7 44 

Short-neck jar (Inverted) 9A 5 45 2 18    1 9       2 18 1 9    11 

Short-neck jar (Strongly Inverted) 9B 1 25                2 50 1 25    4 

Short-neck jar (Everted) 9C    2 67 1 33                   3 

Short-neck jar (Straight) 9D 4 67                1 17 1 17    6 

Collared jar 11     2 67         1 33                 3 
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Table 6-16. Percentage of lip form by undecorated vessel form for PPW 2 from Falevai, Ha’ateiho, Holopeka, and 
Tongoleleka. 

PPW 2  Flat RD RI RE BI BE FI FE DF B  

Vessel Form Type N % N % N % N % N % N % N % N % N % N % Total   

Cup < 1 4 cm 1A          1 33 2 67                3 

Bowl (Inverted) 3A 2 33 1 17          1 17 2 33          6 

Bowl (Everted) 3B    1 20    1 20 2 40    1 20          5 

Bowl (Straight) 3C 4 44 1 11    1 11       3 33          9 

Carinated Bowl 5                               0 

Jar (Inverted)  7A 40 71 5 9 2 4 4 7    3 5 1 2       1 2 56 

Jar (Strongly Inverted) 7B 19 58 2 6    1 3    9 27 2 6          33 

Jar (Everted)  7C 9 53 6 35    1 6    1 6             17 

Jar (Strongly Everted) 7D             1 100                1 

Jar (Straight) 7E 13 65 2 10       2 10       2 10 1 5    20 

Short-neck jar (Inverted) 9A 3 60 1 20          1 20             5 

Short-neck jar (Strongly Inverted) 9B 1 25 1 25 1 25          1 25          4 

Short-neck jar (Everted) 9C 1 100                            1 

Short-neck jar (Straight) 9D 1 50 1 50                         2 

Collared jar 11 3 100                                     3 
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6.3.6. Lip Thickness 

Lip widths on rim sherds of identifiable vessel form were measured at the 

maximum width of lips as a proxy for pot thickness. Generally, a thin lip reflects a thin 

pot while a thick lip will likely be associated with a thicker pot (Rice 1987). The 

fragmentary nature of Tongan rim sherds usually precludes measuring maximum vessel 

wall thickness since rims are rarely connected to the body of a vessel. Thus, lip 

thickness gives a relative idea of vessel thickness since the body and/or neck of a pot 

must support the lip. Measuring plain body sherd thickness, on the other hand, records 

such data but without an association with vessel type. Plain body sherd thickness was 

recorded and is discussed later in this chapter relative to Green’s (1974a) work in 

Sāmoa. 

Mean lip thickness for all decorated rims during the Lapita phase is relatively 

thinner than undecorated rims from the same period (Tables 6-17 to 6-18). Table 6-18 

reveals homogeneity for undecorated rims from Lapita to the early Polynesian Plainware 

phase (PPW 1) for all undecorated rim sherds. Lip thickness within the Polynesian 

Plainware phase demonstrates relative consistency between the samples of PPW 1 and 

PPW 2. All undecorated rim sherds from a Polynesian Plainware context show a minor 

increase in mean lip thickness. 

Table 6-17. Mean lip thickness (mm) for all decorated rims in Lapita phase from 
Falevai, Ha’ateiho, and Tongoleleka. 

  N Mean St.d Min. Max. 

Lapita 70 6.86 1.87 3.71 14.47 

Table 6-18. Mean lip thickness (mm) for all undecorated rims in Lapita, PPW 1 
and PPW 2 phase from Falevai, Ha’ateiho, Holopeka, and 
Tongoleleka. 

  N  Mean  St.d  Min. Max. 

PPW 2 235 7.94 2.01 3.43 18.28 

PPW 1 573 7.88 2.50 4.01 30.01 

Lapita  360 8.04 3.31 3.08 27.73 
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Lip thickness associated with major undecorated vessel forms was recorded to 

note any difference between Lapita, PPW 1 and PPW 2 (Table 6-19). Mean lip thickness 

decreases at the onset of the Polynesian Plainware phase between all major forms with 

one exception: bowls. Mean lip thickness for bowls increases after the Lapita phase. 

Though bowls display thicker lips, the maximum lip thickness is never as great as for 

jars. 

Table 6-19. Mean lip thickness (mm) for major undecorated vessel forms in 
Lapita, PPW 1 and PPW 2 from Falevai, Ha’ateiho, Holopeka, and 
Tongoleleka. 

Phase Vessel Type N Mean St.d Min. Max. 

PPW 2 Cups 3 9.41 2.24 7.05 11.51 

PPW 2 Bowls 19 8.44 2.57 4.71 14.50 

PPW 2 Jars 126 8.05 1.80 3.67 13.30 

PPW 2 SN Jars 12 8.68 3.59 5.15 18.28 

PPW 2 Collared Jars 3 6.27 0.31 5.99 6.61 

       

Phase Vessel Type N Mean St.d Min. Max. 

PPW 1 Cups 12 6.38 1.51 4.58 10.31 

PPW 1 Bowls 25 11.69 5.83 5.82 25.43 

PPW 1 Jars 246 7.98 2.34 4.32 30.01 

PPW 1 SN Jars 25 8.78 2.76 4.5 16.48 

PPW 1 Collared Jars 3 5.92 1.09 4.87 7.04 

       

Phase Vessel Type N Mean St.d Min. Max. 

Lapita Cups 10 8.71 4.09 4.4 16.26 

Lapita Bowls 26 9.99 4.84 4.94 21.06 

Lapita Jars 121 8.61 4.07 3.08 32.59 

Lapita SN Jars 22 9.09 3.18 5.34 20.01 

Lapita Collared Jars 14 8.69 5.32 4.12 22.71 

No significant decrease or increase in lip thickness was observed although small 

variations in overall mean lip thickness across sites exists through time for undecorated 

vessels (Table 6-20). Maximum lip thicknesses are consistent across Falevai and 

Tongoleleka yet Holopeka and Ha’ateiho demonstrate smaller maximum lip thicknesses. 
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In western Polynesia, specifically Sāmoa, much attention has been given to sherd 

thickness as a feature for ceramic change. Thin and thick ware classes have been 

proposed for Polynesian Plainware (Green 1974a, 1974c). Hunt and Erkelens 

(1993:147), for example, defined thinware as <7.5 mm, and thickware as >7.5 mm while 

Smith (1976) defined thick wares > 10 mm. However, Smith (2002:136) asserted that the 

two types (thick/thin) may reflect functional differences relative to their association with 

different vessel forms and/or coarseness of temper due to spatial factors not temporal 

factors. 

Table 6-20. Mean lip thickness (mm) for all undecorated rim sherds by phase 
and site. 

Phase Site N Mean St.d Min. Max. 

PPW 2 Falevai 151 8.32 2.29 4.42 18.28 

PPW 2 Ha'ateiho 44 7.90 1.95 5.27 13.26 

PPW 2 Holopeka 67 7.50 1.74 3.43 11.41 

PPW 2 Tongoleleka 56 7.77 1.49 3.67 11.51 

       

Phase Site N Mean St.d Min. Max. 

PPW 1 Falevai 74 8.12 2.87 4.53 20.89 

PPW 1 Ha'ateiho 99 8.31 2.99 4.11 25.43 

PPW 1 Holopeka 195 7.49 1.64 4.16 15.56 

PPW 1 Tongoleleka 205 7.96 2.72 4.01 30.01 

       

Phase Site N Mean St.d Min. Max. 

Lapita Falevai 125 9.01 3.57 3.90 22.11 

Lapita Ha'ateiho 45 7.32 2.49 4.20 14.44 

Lapita Tongoleleka 190 7.58 3.18 3.08 27.73 

Measured body sherd thickness for 15,886 sherds was plotted as a histogram 

(Figure 6-7). Plain body sherd thickness was categorized as small (0-5 mm), medium (5-

10 mm) and large (10+ mm) as measured in the field. The sampled Tongan sherds do 

demonstrate a good trend of thickening vessels over time where sherds with a thickness 

below 5 mm decrease through time while large (10+ mm) sherd thickness increases. 
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Vessel thickness for plain body sherds from all four sites reveals a trend towards 

thicker sherds but accounting for 34% of PPW 2 plain body sherds. Compared to PPW 1 

where large thickness makes up 25% this seems a relevant increase. However, medium 

thickness still dominates at 55% with small thickness decreasing from 19% in PPW 1 to 

11% in PPW 2. 

Comparison of Tongan sherd thickness with Sāmoan sherd thickness (Cochrane 

et al. 2004; Cochrane et al. 2013; Green 1974c; Holmer 1980a; Kirch and Hunt 1993,) 

shows thinner sherds from Tonga than Sāmoa. Sherds from To’aga have a bi-modal 

distribution, which is not present in Tonga. The differences in mean sherd thickness of 

Tongan sherds compared with other sites in the region have more to do with probable 

functions and traditions unique to each island group. Overall, plain body sherd thickness 

remains relatively consistent throughout the ceramic sequence at Falevai and the other 

three Tongan sites (Figures 6-8 to 6-11). 

 

 

Figure 6-7. Plain body sherd thickness histogram for Lapita, PPW 1 and PPW 2 
for all four sites (n=15,886). 
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Figure 6-8. Plain body sherd thickness histogram for Falevai (n=697). 

 

 

 

Figure 6-9. Plain body sherd thickness histogram for Ha’ateiho (n=2629). 
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Figure 6-10. Plain body sherd thickness histogram for Holopeka (n=5114). 

 

 

Figure 6-11. Plain body sherd thickness histogram for Tongoleleka (n=7446). 

6.3.7. Rim Diameter 

Rim diameter was recorded for 1,122 out of a possible 1,864 (or 60.2%) rim 

sherds for the units and levels analyzed in the Tongan assemblage. Among decorated 
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vessel form types rim diameter was recorded for 54 rim sherds out of 66 (81.8%). For 

undecorated vessel form types, 560 rim diameters of a possible 673 rim sherds (83.2%) 

were recorded. Rim diameter was divided into four categories: small (8-14 cm), medium 

(15-22 cm), large (23-30 cm), very large (31+). Among both decorated rims and 

undecorated rims combined for vessel types, results show that 75% (n=463) have rim 

diameters greater than 15 cm the assemblage. 

Mean rim diameter for all decorated jars is larger than the mean rim diameter for 

the undecorated jar component in Lapita (Table 6-21). Table 6-22 shows mean rim 

diameter for all undecorated jars for Lapita and Polynesian Plainware phases in Tonga. 

Overall, the mean rim diameter is comparable but a trend towards vessels with slightly 

larger rim diameters is present in the early Polynesian Plainware (PPW 1) phase for 

cups and bowls. Mean rim diameter for all undecorated jars is consistent showing no 

change at the transition. The increase in specific jar vessel forms appears to follow a 

template regarding production attributes with rim diameter norms being maintained, as 

they appear to change little over time. 

Table 6-21. Mean rim diameter (cm) for all decorated jars in Lapita phase from 
Falevai, Ha’ateiho, and Tongoleleka. 

  N Mean St.d Min. Max. 

Lapita 27 21.0 4.59 12 30 

Table 6-22. Mean rim diameter (cm) for all undecorated jars in Lapita, PPW 1 and 
PPW 2 phase from Falevai, Ha’ateiho, Holopeka, and Tongoleleka. 

Phase N  Mean  St.d  Min. Max. 

PPW 2 117 18.87 5.24 10 36 

PPW 1 234 18.67 5.75 10 48 

Lapita  118 18.61 5.65 8 44 

Among major vessel types between Lapita and PPW 1, no divergence was 

observed between mean rim diameters for any vessel except bowls (Table 6-23). Bowls 

show an increase in mean rim diameter during this transition. However, rim diameter 

between cup and bowl vessel forms within the Polynesian Plainware phase (PPW 1 and 

PPW 2) shows minor decrease in mean rim diameter but with minimum and maximum 
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rim diameters similar. In addition, minimum rim diameters and maximum rim diameters 

for all major vessel forms are comparable between Lapita and PPW 1. Between PPW 1 

and PPW 2, jars do trend toward an increase in rim diameter over time. 

Rim diameter for undecorated jars across sites is relatively similar regarding 

mean rim diameter but Holopeka jars have the largest mean rim diameter consistently, 

when compared to the other sites, while Ha’ateiho jars have the smallest rim diameter 

(Table 6-24). Change across space and time show that mean rim diameter increases 

overall as a trend for Falevai, Holopeka and Tongoleleka. Groube (1971:299) also 

observed a trend for jars with larger rim diameters. For Ha’ateiho, mean rim diameters 

remain consistent among jars. 

Table 6-23. Mean rim diameter (cm) for major undecorated vessel forms in 
Lapita, PPW 1 and PPW 2 phase from Falevai, Ha’ateiho, Holopeka, 
and Tongoleleka. 

Phase Vessel Type N Mean St.d Min. Max. 

PPW 2 Cups 3 8.67 1.15 8 10 

PPW 2 Bowls 17 20.71 5.24 16 36 

PPW 2 Jars 102 19.20 5.44 10 36 

PPW 2 SN Jars 12 17.00 3.13 12 22 

PPW 2 Collared Jars 3 15.33 1.15 14 16 

       

Phase Vessel Type N Mean St.d Min. Max. 

PPW 1 Cups 12 12.83 2.16 8 14 

PPW 1 Bowls 25 23.04 5.45 16 32 

PPW 1 Jars 213 18.73 5.75 10 48 

PPW 1 SN Jars 19 17.05 3.91 12 26 

PPW 1 Collared Jars 2 27.00  16 38 

       

Phase Vessel Type N Mean St.d Min. Max. 

Lapita Cups 10 13.20 1.03 12 14 

Lapita Bowls 24 19.58 3.68 16 30 

Lapita Jars 89 18.13 5.83 10 44 

Lapita SN Jars 16 18.58 4.63 8 26 

Lapita Collared Jars 13 22.15 4.51 18 32 
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Table 6-24. Mean rim diameter for undecorated Jars across all four sites. 

Phase Site N Mean St.d Min. Max. 

PPW 2 Falevai 47 18.85 4.89 10 34 

PPW 2 Ha'ateiho 15 15.20 2.37 12 20 

PPW 2 Holopeka 26 21.62 5.85 12 36 

PPW 2 Tongoleleka 14 20.14 6.44 12 32 

       

Phase Site N Mean St.d Min. Max. 

PPW 1 Falevai 24 19.42 7.11 12 36 

PPW 1 Ha'ateiho 43 15.77 3.76 10 32 

PPW 1 Holopeka 75 19.55 4.93 10 32 

PPW 1 Tongoleleka 70 19.49 6.55 10 48 

       

Phase Site N Mean St.d Min. Max. 

Lapita Falevai 27 18.07 6.62 12 44 

Lapita Ha'ateiho 27 16.74 4.51 10 28 

Lapita Tongoleleka 36 19.17 5.94 10 34 

6.3.8. Temper 

In Tonga, ceramic temper typically incorporates calcareous sands eroded from 

coral reefs, terrigenous sands derived from volcanic bedrock, or a combination of both 

(Dickinson 2006:73). Dickinson (2006:73) described Tongan volcanic tempers as sand 

tempers reworked from thick andesitic tephra blankets deposited across limestone 

islands. Tongan mineral sand tempers have similar compositions with the exception of 

‘Ata and ‘Eua each with unique tempers (Dickinson 2006:73). De Paoli (1992:170) 

divided Tongan tempers into three basic types. Type A was calcareous, medium to 

coarse inclusion size, displaying medium porosity and appears very hard and compact. 

Type B displayed the least variation and was consistently homogenous mineral sand 

with few inclusions. Those identified are medium-sized, sub-angular, and black (De Paoli 

1992:170). Type C, present in less than 10% of the assemblage consisted of a mixture 

of calcareous and black mineralized sand inclusions. De Paoli (1992:171) found the 

latter to be thick crumbly sherds in which temper grains are easily dislodged.  
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Fresh breaks were created to observe temper in vessel type rim sherds (n=739) 

using a hand-held 10x lens. Temper was identified as calcareous, volcanic, or mixed, in 

keeping with De Paoli’s analysis. Temper type in Tonga is dominantly volcanic (Type B) 

among decorated vessels (Table 6-25) with an increase in percentage of volcanic 

temper from Lapita occupation to the early Polynesian Plainware phase (PPW 1) for 

undecorated vessels. Both calcareous temper and mixed temper make up less than 10% 

each in Table 6-26. The overwhelming frequency of volcanic temper in undecorated 

vessels in PPW 1 and PPW 2 is on par with temper frequency in Niuatoputapu (Kirch 

1988:151,242) where calcareous temper is limited in the Polynesian Plainware phase. 

Temper types associated with undecorated vessel types may lend insight into 

possible functions and continuance of certain vessel forms through time meeting specific 

needs. Although calcareous sand tempers are usually associated with early Lapita 

ceramics (Ambrose 1997; Burley 1998; Kirch 1981, 1988; Sand 1990), sherds with 

calcareous temper occur through time in Tonga but in modest numbers. Most 

undecorated sherds contain volcanic temper (Table 6-27). The overwhelming presence 

of volcanic sand temper among all vessel types, in comparison to calcareous sand 

temper, suggests that temper selection was a predefined technical choice in ceramic 

construction. Additional evidence for temper selection as a technical choice is proposed 

in Sāmoa where shell temper and grog temper have also been identified (Eckert 2006; 

Eckert and Pearl 2006). 

Table 6-25. Count and percentage of temper type by phase for identified 
decorated vessels from Falevai, Ha’ateiho, and Tongoleleka. 

 
 Calcareous Volcanic Mixed Total 

Phase N % N % N % N 

Lapita 13 27.7 28 59.6 6 12.8 47 
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Table 6-26. Count and percentage of temper type by phase for identified 
undecorated vessels from Falevai, Ha’ateiho, Holopeka, and 
Tongoleleka. 

 Calcareous Volcanic Mixed Total 

Phase N % N % N % N 

PPW 2 15 9.0 138 83.1 13 7.8 166 

PPW 1 8 2.6 285 91.3 17 5.4 310 

Lapita 15 7.7 163 83.6 19 9.7 197 

 

Table 6-27. Temper types by major undecorated vessel types between Lapita, 
PPW 1 and PPW 2. 

  Calcareous Volcanic Mixed Total 

Phase Vessel N % N % N % N 

PPW 2 Cups 0 0% 3 100% 0 0% 3 

PPW 1 Cups 0 0% 12 100% 0 0% 12 

Lapita Cups 1 10% 8 80% 1 10% 10 

         

PPW 2 Bowls 0 0% 18 90% 2 10% 20 

PPW 1 Bowls 3 12% 19 76% 3 12% 25 

Lapita Bowls 2 7.7% 20 76.9% 4 15.4% 26 

         

PPW 2 SG Jars 14 11.0% 103 81.1% 10 7.8% 127 

PPW 1 SG Jars 5 2.0% 229 92.7% 12 4.9% 246 

Lapita SG Jars 9 7.4% 103 84.4% 10 8.2% 122 

         

PPW 2 SN Jars 1 8% 11 92% 0 0% 12 

PPW 1 SN Jars 1 4% 21 84% 2 8% 24 

Lapita SN Jars 1 4.6% 18 81.8% 3 13.6% 22 

         

PPW 2 Collared Jars 0 0% 3 75% 1 25% 4 

PPW 1 Collared Jars 0 0% 3 100% 0 0% 3 

Lapita Collared Jars 2 13.3% 12 80% 1 6.7% 15 
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6.3.9. Surface Treatments 

Seventy-five decorated rims sherds for Lapita were observed for the 

presence/absence of slipping and wiping; paddling was not observed. Application of a 

slip was a common practice (Kirch 1997:146) and more easily identified on rim sherds 

than wiping or paddling. Slips were identified on 29 (34.6%) of the decorated rim sherds 

in the Lapita phase Wiping among decorated rim sherds is low and is identified on only 

three (4%) sherds. 

All undecorated rim sherds, regardless of whether classified to a major vessel 

type, were observed for presence/absence of slipping, paddling and wiping techniques. 

Of the 1,491 rims, 38.4% (n=573) displayed slipping; paddling 2.7% (n=41) and wiping 

1.1% (n=17) are present but limited. 

If these undecorated rims are sorted by cultural phase, 34.4% (n=185) have a 

slip in the Lapita phase with the number increasing at the onset of the Polynesian 

Plainware and staying the roughly the same for PPW 2 (Table 6-28). Incidences of 

paddling and wiping are both low for rim sherds as large rim sherds are needed to 

observe such behaviors near the neck of the vessel.  

Table 6-28. Slipping, paddling and wiping on undecorated rim sherds from 
Falevai, Ha’ateiho, Holopeka, and Tongoleleka. Count and 
percentage are relative to the total number of rims for each phase.  

 Rim Totals Slipped Paddled Wiped 

  N N % N % N % 

PPW 2 338 130 38.5% 7 2.1% 1 0.30% 

PPW 1 616 258 41.9% 21 3.4% 8 1.3% 

Lapita 537 185 34.5% 13 2.4% 8 1.5% 

For the identified major vessel forms (n=673) in which slipping is observed 

(n=362), there is consistency between undecorated vessel forms between Lapita and 

Polynesian Plainware (Table 6-29). The only exception is collared jars where the total 

number of this vessel form drops significantly to three after Lapita whereby all three 

forms have a slip. Of note, cups and bowls have a higher frequency of slips than jars, 
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which seems to relate to function whereby cups and bowls would be used to hold liquids 

with a slip serving to prevent porosity. 

Table 6-29. Count of slips on undecorated vessel forms in Lapita, PPW 1, PPW 2 
and percentage across time. The percentage below is relative to the 
total number of undecorated vessel forms per phase are: Lapita 
(n=197), PPW 1(n=310), PPW 2 (n=166).  

 Cups  Bowls  Jars  
SN 
Jars  Collared Jars 

Total Rim 
Sherds 

  N % N % N % N % N % N 

PPW 2 2 1% 15 9.0% 60 36.1% 6 3.6% 2 1.2% 166 

PPW 1 10 3% 19 6.1% 123 39.6% 13 4.1% 3 1.0% 310 

Lapita 8 4% 19 9.6% 63 31.9% 14 7.1% 5 2.5% 197 

6.3.10. Others 

Thirty pot-stand fragments are reported from the four sites (Falevai n=8, 

Ha’ateiho n=1, Holopeka n=8, Tongoleleka n=13). Eighty percent (n=24) are reported 

within a Polynesian Plainware context with 20% (n=6) from Lapita occupation (Figure 6-

12). However, five of the six pot-stands from a Lapita occupation were found at Falevai, 

suggesting their production was increasing at the onset of the Polynesian Plainware 

phase. As discussed in Chapter 5, their function is not completely understood but they 

have been identified in Polynesian Plainware sites throughout Tonga (Burley 1998; Dye 

1988a; Poulsen 1987). 

Among the handles identified, one is from a Lapita occupation, while the 

remaining four are from the Polynesian Plainware phase. Handles are present in Tonga 

but likely not at the scale of production as seen in Futuna (Kirch 1981; Sand 1988). 

Only a single fragment of a flat base was recovered from Falevai in the 

Polynesian Plainware phase. This is likely a dish based on prior archaeological studies. 



 

200 

 

 

Figure 6-12. Potstand (n=30) and handle (n=5) counts in Lapita, PPW 1 and PPW 
2 assemblages. 

6.4. Discussion  

This chapter examined the nature of undecorated ceramic assemblages from the 

Lapita phase to the Polynesian Plainware phase across Tonga. Since I argue for an 

ancestral Polynesian society developing in Tonga, three processes were considered 

instrumental: isolation, adaptation, and integration. Of these three, patterns and trends 

emerge within the undecorated ceramic assemblage that suggests integration and 

relative isolation played a key role in the trajectory of the Tongan ceramic sequence. 

Polynesian Plainware ceramic vessel forms represent a continuation of the 

preceding Eastern Lapita pottery tradition but with some changes (Burley 1998; Dye 

1988a; Kirch 1988; Kirch and Green 2001; Poulsen 1987; Sand 1992). Initially, the 

highly decorated vessel forms of Eastern Lapita pottery – comprising a range of 

carinated jars, jars with everted to strongly everted rims, collars and bowls – are present 

in the early Polynesian Plainware phase. Polynesian Plainware, in Tonga, is not a 

change from one “tradition” to another, precipitated by either an overall technological 

innovation or population replacement. Rather, it represents a continuing ceramic 

tradition born out of the initial Lapita settlers to Tonga (Dye 1996:461; Kirch 1984:52). 

This interpretation is based on (a) presence of local tempers indicating local production, 
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(b) the homogeneity of Tongan plainware ceramics across space and time, (c) similar 

rates of stylistic changes (i.e., loss of decoration, decrease in carinations) and (d) trends 

present among the ceramic assemblage forms. In evaluating ceramic homogeneity, I 

expect similar rates of change and/or frequency of vessel forms and attributes through 

time dependent upon relative isolation and integration suggesting a high degree of 

interaction within Tonga with little influence from foreign locations (e.g., west Fiji). Based 

on the preceding analysis, I now derive and discuss conclusions relative to the ceramic 

data presented. 

6.4.1. Change from Lapita to Polynesian Plainware 

Decorated vessels, specifically dentate vessels, are associated with Types 8C 

and 8D but also Types 4A, 8A and 10A. Type 8D, strongly everted vessels, typically 

have decoration on both the inside and outside rim. This is one vessel type, likely used 

for presentation, which is abandoned. The undecorated form of this type, 7D, is not 

popular in Lapita times and non-existent afterwards, save for one example. In addition, 

the vessel forms and attributes that house decoration, such as (e.g., strongly everted 

jars, collared jars, and shoulder carinations), disappear at the same time Lapita dentate 

stamping also disappears, suggesting that the particular shape of such vessels emerged 

historically to accommodate characteristic Lapita decoration. 

Carinations, a prominent feature in the Lapita ceramic inventory, decline in 

frequency through time. As carinations become less frequent in the Polynesian 

Plainware phase so too does decoration. This is likely due to the placement of dentate-

stamp decoration and appliqué preferred on carinated shoulders and the inside of 

everted rims, respectively. Minor forms of decoration such as incising and notching are 

present in the early Polynesian Plainware phase in Tonga but are very limited 

(Connaughton 2007). Change in vessel forms are noted, specifically the loss of strongly 

everted rim jars, and the presence of plain, collared jars in Lapita context. These vessel 

forms are abandoned shortly after the transition into a plainware context. 
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The decline of vessel forms and attributes associated with decoration correlates 

with an increase in vessel forms and attributes that did not traditionally house 

decoration. Undecorated vessels make a large component of Lapita assemblages as 

less than 10% of Lapita vessels are decorated in Tonga. While certain vessels were no 

longer produced, other vessel forms became staples among early Tonga potting 

communities. 

6.4.2. Integration – Ceramic Continuity 

Ceramic assemblages vary little from place to place, possibly due to the constant 

flow of ideas about ceramic design and production. This suggests that a fairly high-

degree of interaction within Tonga was maintained between village and island 

communities. Within a few hundred years into the Polynesian Plainware phase, pottery 

manufacture became homogenous. Poulsen (1987:93) remarked that, “the development 

of shape over time is characterized by coherent simplification leading to concentration 

on a limited range of shape alternatives without decoration”. This seems true, especially 

in regards to jars, where inverted jars are the preferred earthenware vessel for ancestral 

Polynesia. 

It is clear that continuity in ceramic vessel forms is evident through time within 

Tonga. The types of Polynesian Plainware vessel forms within the Polynesian Plainware 

phase that dominate the assemblage are largely undecorated inverted rim jars (Type 

7A), strongly inverted rim jars (Type 7B) and straight rim jars (Type 7E). Less dominant 

types are everted rim jars (Type 7C), short-neck inverted rim jars (Type 9A), and straight 

rim bowls (Type 3C). Inverted rim jars were always part of the undecorated Lapita 

assemblage but with the loss of other undecorated vessel forms, the frequency of this 

form increased, becoming the dominant vessel type for the plainware period. This could 

be due to the versatility of such a vessel shape. Storage, cooking, processing, and 

transport all can be achieved with a sub-globular jar. Variation given to rim orientation, 

lip form, thickness, rim diameter, finishing techniques, and temper allow the jar to 

function as needed. 
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In addition, the rise in frequency of inverted jars from Lapita phase to Polynesian 

Plainware phase is present at Falevai and Ha’ateiho. Also on the rise are strongly 

inverted jars especially at Ha’ateiho and at Tongoleleka. Strongly inverted rim jars are 

present at all four sites and the subsequent rise in popularity suggests a special use or 

acceptable stylistic form. Dye (1988a:211) found an increase in frequency for strongly 

inverted rim jars as well, what he calls inverted concave rim sherds at Tongoleleka and 

characterized as small mouthed with an upturned lip. 

Overall, minimal change between relative frequencies of identified vessel types is 

observed between the Polynesian Plainware phase (PPW 1 and PPW 2). However, 

Ha’ateiho and Tongoleleka have strongly everted rim orientations for some vessels, this 

decreases and a rise in inverted rim vessels is observed, but everted vessels are more 

common at these two sites than at Falevai or Holopeka. A trend toward increasing rim 

diameter for undecorated jars across time is evident across Tonga. Lip thickness, 

however, remains relatively constant through time across sites. 

In association with certain dominant types of vessel forms at the beginning of the 

Polynesian Plainware phase within Tonga, ceramic attributes also demonstrate changes, 

trends and continuity through time. For rim orientation, there is a trend in Lapita times 

from everted rims to straight and inverted rims in Polynesian Plainware occupation. Rim 

diameter seems to be increasing among jars. Inverted jars, presumably used for storage, 

were in high demand. Inverted vessels were present in Lapita occupation but increase in 

frequency as carination and dentate-stamping diminish. Inverted rims dominate in the 

Polynesian Plainware phase. Cups and bowls were also manufactured but not at the 

level that larger jars were made. 

For lip forms, flat lips dominate but the overall diversity of lip forms decreases 

with time for most of Tonga. Flat and round lips are common features evident for bowl 

forms; jars typically have flat lips but decorated and undecorated strongly everted rim 

jars typically have rounded lip forms. Potstands increase in frequency during the 

Polynesian Plainware phase in western Polynesia with a limited presence among 
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undecorated Lapita phase assemblages. Features such as pot stands and handles 

become more common. 

A higher frequency of vessels tempered with volcanic-mineral sand (vs. 

calcareous sand) is observed throughout the Polynesian Plainware phase (Burley et al. 

1996; Dickinson 2006; Kirch 1988). My paste and temper analysis demonstrates local 

island production for vessels regardless of temper type (Burley et al. 1996; Dickinson 

2006; Dye 1988a; Kirch 1997). 

Upon examining vessel forms and ceramic attributes, a very homogenous potting 

industry appears to have emerged in ancient Tonga likely due to strong, inter-

archipelago relationships and cultural norms regarding undecorated ceramic production. 

The abandonment of pottery at the end of the Polynesian Plainware phase further 

demonstrates these closely linked relationships across the archipelago. 

Integration – Cessation of Pottery in Tonga 

A generalized comparison of production frequencies over time was calculated 

using rim sherd and plain body sherd counts per level to observe if any changes occur 

from beginning to end in the ceramic sequence. Figures 6-13 to 6-20 illustrate the 

gradual pottery abandonment in rim sherd and plain body sherd frequencies from the 

four sites. Rim sherd frequency decreases from early levels of occupation to later levels 

at Ha’ateiho, Holopeka, and Tongoleleka each of which contains many worn sherds in 

the later levels. The greatest frequency of rim sherds occurs primarily in Plainware 

levels. Falevai demonstrates a gradual decrease in ceramic production in terms of rim 

sherd frequency from initial occupation to late Polynesian Plainware occupation. Figures 

6-13 and 6-14 illustrate this trend. Ha’ateiho (Figures 6-15 and 6-16), Holopeka (Figures 

6-17 and 6-18) and Tongoleleka (Figures 6-19 and 6-20) also demonstrate a gradual 

decrease in rim sherd and plain body sherd counts through time. The upper levels 

associated with the Polynesian Plainware phase illustrate decreasing production of 

ceramics especially when compared with early Polynesian Plainware levels and Lapita 

levels. Though not abrupt, pottery production was waning later in the Polynesian 

Plainware phase in Tonga suggesting gradual abandonment. Overall, the four sites 
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demonstrate that pottery production was on the decline and gradual. One radiocarbon 

date, (CAMS 119697) from Otea on Kapa Island, provides a time frame for the 

abandonment of pottery production around 1534-1366 cal BP (Burley and Connaughton 

2007:135). 

 

 

Figure 6-13. Rim sherd distribution by level for Falevai. Levels are 10 cm 
thickness. Levels 1-9 represent the aceramic period, 10-14 are 
Polynesian Plainware phase, and 15-18 are Lapita. 
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Figure 6-14. Plain body sherd distribution by level for Falevai. Levels are 10 cm 
thickness. Levels 1-9 represent the aceramic period, 10-14 are 
Polynesian Plainware phase, and 15-18 are Lapita. 

 

 

Figure 6-15. Rim sherd distribution by level for Ha’ateiho. Levels are 10 cm 
thickness. Levels 1-3 represent the aceramic period, 4-7 are 
Polynesian Plainware phase, and 8-11 are Lapita. 
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Figure 6-16. Plain body sherd distribution by level for Ha’ateiho. Levels are 10 
cm thickness. Levels 1-3 represent the aceramic period, 4-7 are 
Polynesian Plainware phase, and 8-11 are Lapita. 

 

 

Figure 6-17. Rim sherd distribution by level for Holopeka. Levels are 10 cm 
thickness. Levels 1-4 represent the aceramic period and levels 5-15 
are Polynesian Plainware phase. 
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Figure 6-18. Plain body sherd distribution by level for Holopeka. Levels are 10 
cm thickness. Levels 1-4 represent the aceramic period and levels 5-
16 are Polynesian Plainware phase. 

 

 

Figure 6-19. Rim sherd distribution by level for Tongoleleka. Levels are 10 cm 
thickness. Levels 1-3 represent the aceramic period, 4-8 are 
Polynesian Plainware phase, and 9-15 are Lapita. 
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Figure 6-20. Plain body sherd distribution by level for Tongoleleka. Levels are 10 
cm thickness. Levels 1-3 represent the aceramic period, 4-8 are 
Polynesian Plainware phase, and 9-15 are Lapita. 

6.4.3. Isolation – Regional Perspective 

Polynesian Plainware archaeology in western Polynesia demonstrates both a 

related, initial Lapita foundation and isolated developmental histories for each 

archipelago during the Polynesian Plainware phase. These histories provide the basis 

for ceramic continuity (within the Lapita phase) but also ceramic divergence post-Lapita. 

Ceramic differentiation in western Polynesia observed during the Polynesian Plainware 

phase illustrates some differences in vessel types, rim forms, and vessel attributes 

produced within specific western Polynesian archipelagos. Local manufacturing of 

pottery in western Polynesia using local, raw material for temper was evident and little 

evidence demonstrated for trade between communities from different archipelagos 

(Dickinson et al. 1996; Dye and Dickinson 1996; Eckert 2006; Kirch 1981, 1997, Sand 

2000). Despite related and modestly-sized Lapita populations colonizing 

southern/central Tonga and Lau, with smaller populations in northern Tonga, Sāmoa, 

‘Uvea, and Futuna, relative isolation in the post-Lapita era appears to have led to strong, 

local archaeological signatures. The loss of decoration regionally may suggest 

interaction during the late Lapita phase or early Polynesian Plainware phase but soon 
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after, isolation and ceramic divergence is observed in different archipelagos of western 

Polynesia. 

Lakeba in southern Lau has a large Lapita through Polynesian Plainware 

settlement at Wakea (Best 1984, 2002). As currently interpreted, the Lakeba ceramic 

trajectory is very similar to Tonga in terms of vessel forms and attributes. This trend 

remains uninterrupted until 2100 cal BP, when new ceramic types are introduced into 

Lau from west Fiji (Burley 2005; Burley et al. 2010). In Sāmoa, Mulifanua provides the 

only Lapita site to draw comparisons with Tonga and Lau (Green 1974d; Petchey 2001). 

The Lapita ceramic assemblage appears similar in form and attributes yet evidence of 

robust human occupation in Sāmoa is not archaeologically visible until ca. 2,400 years 

ago (Rieth and Hunt 2008). Until further analysis of an early Polynesian Plainware site at 

Aganoa is completed, the ceramic assemblage in Sāmoa is interpreted as reflecting a 

community of bowl makers rather than globular jars makers. Jars are very rare and bowl 

forms dominate Polynesian Plainware phase sites across Sāmoa until the cessation of 

pottery in Sāmoa. 

While ancestral Sāmoans clearly prefer bowls, ancestral Futunans abandon such 

forms following the Lapita phase and only manufacture globular jars and handled jars. 

‘Uvea has a similar ceramic trajectory with Tonga and Lau during the Polynesian 

Plainware phase but some variation is evident. Specifically, carinated vessels are more 

prevalent in ‘Uvea at the onset of the Polynesian Plainware phase than in Tonga, Lau 

and Futuna. Carinations, noted as a prominent feature in the Lapita ceramic inventory, 

decline in frequency through time in Tonga and Lau but are non-existent in Sāmoa and 

Futuna post-Lapita. It is only in ‘Uvea that carinations continue to be a common element 

present in the ceramic sequence from Lapita through to the Polynesian Plainware 

phase. 

In addition to carination, other attributes that reveal similarities and differences 

for undecorated ceramics throughout the region are rim orientation, lip forms, handles, 

potstands, temper, and sherd thickness. Rim orientation demonstrates a trend away 

from everted rims during the Polynesian Plainware phase and an increase in inverted 
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and straight rims in Tonga, Lau, Futuna, and ‘Uvea. Towards the latter end of the 

Polynesian Plainware phase, straight and everted rim orientations are in higher 

frequency among ceramics in Sāmoa, due to the dominance of open bowl forms, and 

‘Uvea where carinated jars and open bowls are common. Tonga and Futuna continue to 

produce vessels with inverted rim orientations, mainly globular jars. Moreover, jars with 

handles are common among assemblages from Tonga, Lau, Futuna and ‘Uvea, but 

‘Uvea and Futuna appear to have higher frequencies of handled jars, especially jars with 

two handles (Kirch 1981; Sand 1988, 1993). 

Flat lips dominate assemblages within western Polynesia during the Polynesian 

Plainware phase across all archipelagos. Overall, lip form diversity decreases through 

time with only flat and round lips common. Potstands increase in frequency and are 

present in Tonga, Lau, Futuna and ‘Uvea. 

Finally, a higher frequency of vessels tempered with volcanic-mineral sand rather 

than calcareous sand is observed in Polynesian Plainware ceramics in western 

Polynesia (Burley et al. 1996; Dickinson 2006; Kirch 1981, 1988). Paste and temper 

analysis demonstrates local island production for vessels regardless of temper 

(Dickinson 2006; Dickinson et al. 1996; Dye 1988a; Kirch 1997). Variation in sherd 

thickness from early to late is present among sherds for Sāmoa but seems equivocal in 

other areas. Thickness usually falls within a certain range with no outstanding regional 

patterns emerging. 

6.4.4. Concluding Remarks 

This chapter has demonstrated that the ceramic sequence in Tonga is in tandem 

and indicates a high degree of integration by an interacting community of potters. It also 

varies from Sāmoa, Fiji, Futuna, and ‘Uvea, suggesting limited external influences were 

at play. The next chapter will discuss other lines of evidence that support both 

integration within Tonga and relative isolation during the Polynesian Plainware phase by 

examining other artefact classes and geochemical sourcing. 
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Chapter 7.  
 
The Polynesian Plainware Phase and Ancestral 
Polynesian Society 

Analysis presented in Chapter 6 illustrates a high level of ceramic continuity and 

homogeneity during the Polynesian Plainware phase across the Tongan archipelago. 

However, to examine the processes associated with the emergence of an ancestral 

Polynesian society in Tonga, it is not enough to illustrate integration based solely on 

ceramic traits. Rather, we must illustrate integration in other aspects of material culture 

as well as examine the processes of isolation and adaptation; as they, too, are 

underlying factors in Polynesian ethnogenesis. 

My objectives for this chapter are to answer the following questions: 

1) What evidence is there for relative isolation between Tonga and other 
island groups in the Fiji/western Polynesian region? 

2) What evidence is there for integration throughout Tonga? 

3) What elements occur in Polynesian non-ceramic assemblages with 
distinct traits emerging during the Polynesian Plainware shortly after 
Lapita colonization? 

Geochemical characterization of volcanic glass (Burley et al. 2011a) and basalt 

(Burley et al. in prep) with portable x-ray fluorescence (pXRF) allows source origins to be 

identified and it facilitates the tracking of these materials across the western Polynesian 

landscape. These, then, provide measures through which interaction, integration, or 

isolation may be identified. Also important in the development of an ancestral Polynesian 

culture is regionalized adaptation in which the Polynesian cultural template is formed. 
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Specific data to identify adaptation during the Polynesian Plainware phase in Tonga are 

not well documented. Nevertheless, it is anticipated that change occurs in subsistence 

economy, settlement pattern, demography, and other material correlates such as basalt 

adzes and shell artifacts. Evaluating these avenues of inquiry provide a more robust 

assessment of ancestral Polynesian society. 

7.1. Geochemistry – Identifying Isolation and Integration in 
western Polynesia 

Local andesite/basalt sources are located on all islands of the Tofua volcanic arc 

(Clark et al. 2014; Dickinson and Burley 2007) (Figure 7-1). Sāmoan basalt sources are 

located virtually everywhere across the Sāmoan archipelago, the most famous quarry 

being Tataga Matau on Tutuila (Ayres and Eisler 1987; Best et al. 1992; Winterhoff 

2007; Winterhoff et al. 2007). Given the distinct geologic histories of both island 

archipelagos – Tonga formed by island-arc volcanics and Sāmoa via hot-spot volcanism 

– it is possible to characterize basalt samples and clearly distinguish between samples 

from Tongan and Sāmoan source locations (Nunn 1994:105-106, 109; 1998:161-13). 

A preliminary analysis of 96 basalt adze and adze fragments/preforms collected 

by Burley from multiple sites in Tonga, used pXRF geochemistry to look at changing 

distributions of source materials through time. This study (Burley et al. in prep) is 

exploratory in nature and requires greater numbers of samples for conclusive insights. 

Nevertheless, it illustrates varied patterns of interisland voyaging and interactions 

between Lapita, Polynesian Plainware, and later aceramic periods. Here I review these 

data relative to the Polynesian Plainware phase as they reflect upon the processes 

underlying development of ancestral Polynesian society. Appendix B provides elemental 

data for standard basalts, Tongan and Sāmoan source samples, and archaeological 

samples. 
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Figure 7-1. Source locations of all islands of the Tofua volcanic arc within 
Tonga. 

The pXRF study employed a Bruker AXS Tracer III-V model equipped with a 

rhodium X-ray tube and a silicon-based detector. pXRF does not provide the resolution 

of more powerful geochemistry technologies (e.g., Clark et al. 2014) but it has the 

advantage of being non-destructive and expedient in a relative sense. We also assume 

that the geochemistry of Tongan versus Sāmoan basalts is significantly varied and easy 

to distinguish, an assumption subsequently tested with Tongan and Sāmoan source 

materials. The basalt adze assemblage analyzed was collected over a 20-plus-year 

period by Burley from excavated contexts or from surface recovery during archaeological 

survey. The samples consist of complete adzes, large adze fragments and polished 
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adze flakes. Individual adzes were associated with Lapita, Polynesian Plainware, or later 

aceramic periods as determined by excavation context. All surface collected adzes were 

placed in the latter category. 

Our initial study was to compare known source materials from Tonga and Sāmoa 

to measure elemental variation characteristic of island arc (Tonga) versus hot spot 

(Sāmoa) volcanism. Source samples for Tonga were collected by Burley from the 

southern volcanic outlier of ‘Ata, from a southern Ha’apai source on Mango, and from 

Lapaha on Tongatapu where source materials from the volcanic island of Tofua are 

abundant as small pebbles (kilikili) used as grave decoration. Sāmoan source materials 

are widely collected from sites on ‘Upolu in western Sāmoa and on Tutuila, American 

Sāmoa. Each sample was analysed for 180 seconds with specific focus on the mid-

elements: Sr, Zr, Y, Rb. A basalt standard was employed to ensure precision and 

accuracy between analytic sessions and for calibration (Appendix B). Elemental values 

for geological sources are reported in Appendix B. Figure 7-2 provides a bivariate plot of 

the elements Sr and Zr, illustrating substantial variation between the two source groups. 

Sāmoan samples have considerably elevated levels of both Sr and Zr. 

The 96 archaeological samples subsequently were analyzed using the same 

protocols and procedures as source material. Distributional and chronological data for 

the samples are provided in Tables 7-1 and 7-2. Elemental data for the samples also are 

incorporated into Appendix B. Bivariate plots of Sr and Zr for each of the Lapita, 

Polynesian Plainware and later prehistoric aceramic group are substantially informative. 
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Figure 7-2. Bivariate plot of strontium and zirconium for basalt source samples 
from Tonga (‘Ata, Mango, Tofua) and Sāmoa (Savai’i, ‘Upolu). Mango 
is not a volcanic island. Burley procured samples here from surface 
exposure of basalt/andesite cobbles integrated into an uplifted 
conglomerate or volcaniclastic rudite. 

 

Table 7-1. Inventory of basalt artifacts and associated context. PPW = 
Polynesian Plainware, Acer = Aceramic, Dist/Sur = 
Disturbed/Surface. 

Artifact Type Lapita PPW  Acer Dist/Sur Total 

Adze 2 4  8 14 

Adze Flake 20 5 3 6 34 

Adze Fragment 16 7  25 48 

Total 38 17 3 38 96 
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Table 7-2. Basalt samples recovered from Tongan archaeological sites used 
for pXRF analysis. PPW = Polynesian Plainware, Acer = Aceramic, 
Dist/Sur = Disturbed/Surface. 

Site Island Lapita PPW Acer Dist/Sur Total 

Ha'ateiho Tongatapu 3 1  1 5 

Kauvai 2 Tongatapu    1 1 

Nukuleka Tongatapu 3   6 9 

Uluaki Tongatapu    2 2 

       

Api Samiu Lifuka (Ha)    1 1 

Faketefua Ha'afeva (Ha)    1 1 

Faleloa Foa (Ha) 3   3 6 

Holopeka Lifuka (Ha)    1 1 

Mele Havea Ha'afeva (Ha) 5 2  2 9 

Monotapu Foa (Ha)    1 1 

Pukotala Ha'ano (Ha) 1    1 

Tongoleleka Lifuka (Ha) 9 4  1 14 

Vaipuna  'Uiha (Ha) 4 1  4 9 

       

Falevai Kapa (Vav) 1 5  5 11 

Hunga Beach Hunga (Vav)    1 1 

Ofu Ofu (Vav) 3 1  1 5 

Otea Kapa (Vav) 5 2   7 

Pangaimotu  'Uta Vava'u    1 1 

Vuna Paingaimotu (Vav) 1  3 1 5 

 'Utungake Village  'Uta Vava'u    2 2 

 Okoa (Vav)    1 1 

 Kapa (Vav)    2 2 

 Taunga (Vav)    1 1 

Total   38 17 3 38 96 

The plot of Lapita identified samples, while concentrated with Sr and Zr values 

characteristic of Tongan sources, has a broad scatter of samples outside of the Tongan 

range (Figure 7-3). These, we believe, illustrate a high level of inter-island voyaging 

between Lapita groups in Tonga and elsewhere. Given the limited Lapita presence in 

Sāmoa, it is notable that three samples occur in the Sāmoan source sample range for Sr 
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and Zr. Dickinson (2012) has provided a survey of published trace element data for 

South Pacific adze sources. This incorporates Sr and Zr measurement ranges for each 

of the three volcanic rock suites in the Lau islands of Fiji – the Lau Volcanic Group 

(LVG), Korobasaga Volcanic Group (KVG), and Mago Volcanic Group (MVG). Each of 

these also appears present in the Tongan Lapita samples, potentially illustrating the 

close ties of Tonga and Lau in the early period. As described previously, this also was 

illustrated with Lau and Tongan Lapita ceramic suites. 

 

Figure 7-3. Bivariate plot of strontium and zirconium for Tongan archaeological 
samples from the Lapita phase. 

Polynesian Plainware adze samples are substantially reduced in numbers in 

comparison to Lapita and aceramic assemblages (Figure 7-4). Notably, however, of the 

15 samples, 13 can be identified as being of Tongan origin. The remaining two fall within 
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the published range (Dickinson 2012) for the Lau Volcanic Group. The sample size is 

insufficient to provide conclusive interpretation, but the data strongly suggest a transition 

in long-distance voyaging patterns. In fact, it supports the argument for isolation in the 

Polynesian Plainware period, which I suggest was instrumental to the development of 

ancestral Polynesian society. The two samples potentially from Lau can be anticipated, 

since it was not until well into the Polynesian Plainware phase that the ceramic and 

linguistic affiliations for Lau shift westward. In a recent study, Clark et al. (2014:3) 

analyze a “ceramic period” assemblage of basalt/andesites largely from To.6, a 

dominantly Polynesian Plainware site. Although they find a similar pattern to that 

presented here, a small number of imports derive from Fiji (1 manuport, 11 adze flakes), 

albeit from where in Fiji they do not state (Clark et al. 2014:3-4). I suspect it is Lau. 

 

Figure 7-4. Bivariate plot of strontium and zirconium for Tongan archaeological 
samples from the Polynesian Plainware phase. 
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Finally, a bivariate plot (Figure 7-5) of the late prehistoric adze assemblage from 

Tongan sites understates the distinctiveness of the Polynesian Plainware phase data 

while clearly illustrating the well-documented late prehistoric exchange system between 

Sāmoa, Tonga, and Fiji (Kaeppler 1978, Burley 1998, Clark et al. 2014). In this context, 

Sāmoan adzes became a critical part of the commercial enterprise where 37.5% of the 

total assemblage is Sāmoan. Clark et al. (2014) independently document this pattern 

and associate it with the rise of a Tongan archaic state. 

 

Figure 7-5. Bivariate plot of strontium and zirconium for Tongan archaeological 
samples from either aceramic, surface or mixed levels. 

7.1.1. Volcanic Glass 

Volcanic glass can be procured from only two islands in Tonga, Tafahi or 

Niuatoputapu, both being far northern outliers of the archipelago. Burley et al. (2011) 
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believed the Niuatoputapu source near Vaipoa village was the dominant source (Dye 

1988b; Kirch 1988; Ward 1974). This source is adjacent to a Lapita site (NT 90) 

excavated by Kirch 1988). Volcanic glass debitage is a major component of the site 

assemblage and it is found in other Lapita sites in Tonga (Burley et al. 2011a). Recovery 

and export of this material may have been the motivation for site location. Volcanic glass 

is available from a wide range of sources in both American Sāmoa and western Sāmoa 

(Sheppard et al. 1989). This material occurs in several of the earlier Sāmoan Plainware 

Phase archaeological sites (Clark and Wright 1995). 

Burley et al. (2011) undertook a study of volcanic glass recovered from 

archaeological excavations of 12 sites across the Tongan archipelago. Similar to my 

previously reported geochemistry work employing pXRF on andesitic basalts, they used 

pXRF to identify source origins for individual samples seeking to identify spatial/temporal 

patterns. Two analyses were undertaken. First, a series of source samples from Tonga 

and Sāmoa were characterized to identify elemental distinctions from which Tongan and 

Sāmoan source origins are identified. These are clearly identified using strontium (Sr) 

and rubidium (Rb) (Burley et al. 2011a:2628). Second, they then applied pXRF to 51 

archaeological specimens classified as Lapita, Polynesian Plainware or aceramic 

phases. Significantly, 50 of the samples are identified as coming from the Niuatoputapu 

source definitively illustrating widespread distribution of this material from the Lapita 

phase through later precontact (Figure 7-6). The only non-Tongan sample was from 

Sāmoa, but found in a late prehistoric context. 
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Figure 7-6. Bivariate plot of strontium and rubidium for Tongan archaeological 
samples. The only Sāmoan related source is from Vuna site, 
Pangaimotu Island, Vava’u and is in a late context (from Burley et al. 
2011a:2631). 

The Burley et al. (2011) lithic provenance study has important implications for 

interpretation of ancestral Polynesian society. It clearly illustrates integration and inter-

island voyaging over the length of the Tongan archipelago from the Lapita through 

Polynesian Plainware and later phases. It can be suggested that the political boundaries 

of Tonga, as they occur today, were drawn with the initial colonization episode. The 

absence of Sāmoan volcanic glass in both Lapita or Polynesian Plainware contexts in 

Tonga also suggests Sāmoa had little interaction with Tonga early on. This is supported 

by the absence of Niuatoputapu volcanic glass in Sāmoan sites (Burley et al. 

2011a:2631). To Burley et al. (2011:2631) this can only mean “regional isolation of the 

two archipelagos from at least 2500 years into later prehistory”. In this view, Sāmoa has 

little influence during the development of an ancestral Polynesian Society in Tonga. Best 

(2002:23) further reports northern Tongan volcanic glass in Lapita levels from Lakeba in 

the Lau Group of Fiji. This indicates a degree of inter-island voyaging during the Lapita 

era, these data clearly paralleling those from our andesitic/basalt study. Additional finds 
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of Niuatoputapu volcanic glass in Lau come from later contexts (Reepmeyer and Clark 

2010). 

7.2. Adaptation 

Here I examine change in Polynesian Plainware agricultural practices, foraging 

niche, site settlement pattern, land-use and non-ceramic material culture to illustrate 

adaptive strategies and integration as important processes in the development of 

ancestral Polynesia society and its cultural template. It is proposed that during the 

Polynesian Plainware phase, population size in Tonga substantively increased, leading 

to an expanded if not full use of the landscape (Burley 1998, 2007b; Spennemann 

1989). The initial population expansion, however, largely occurs in south and central 

Tonga with restricted growth to the north in Vava’u (Burley 2007b). This interpretation 

can be extended to Sāmoa where there are relatively few archaeological sites 

associated with Lapita and immediate post-Lapita periods (Addison et al. 2008; Addison 

and Morrison 2008; Burley 2007b; Rieth and Hunt 2008). 

7.2.1. Site Distribution 

The number of sites, their distribution, and population demography are inter-

related topics in Tongan archaeology. To date, all known Lapita sites in Tonga occur on 

former back-beach sand flats or ridges with access to open water and in close proximity 

to a reef system where one could readily gather shellfish and marine resources (Burley 

2007a:189). Faunal assemblages point to a marine foraging/fishing dominated economy 

with fish, shellfish, and sea turtle being primary resources for subsistence (Burley 

1998:354). However, as Kirch and Green (2001:121) allude to, an Oceanic agricultural 

complex needs a proper place to develop successfully, and it is during the Polynesian 

Plainware phase when this occurs. 

As later examined, and contrary to Groube’s (1971) strandlooper hypothesis, 

there is an agricultural component to the subsistence economy in the Lapita phase. Yet 
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it also is notable that agriculture production was not the principal consideration for 

settlement location in the Lapita/immediate post-Lapita time period. In the case of 

Tongatapu, all but very late Lapita sites are concentrated on the shore of the Fanga 

‘Uta/Fanga Kakau lagoon system. With increased sea level of 1.2-1.4 m during the initial 

settlement episode (Dickinson 2007b:181), this lagoon was a double embayment with 

offshore islands and a highly productive reef system for exploitation. Soils on elevated 

land above the lagoon palaeoshoreline were productive for agriculture, but not all sites 

were positioned to advantage. For example, the founding settlement of Nukuleka (To.2) 

was located on a sand cay or tombolo without tephra-based soils. It also is noteworthy 

that the most fertile Tongatapu soils today occur on the western side of the island 

beyond the lagoon, an area expanded into only during the very late Lapita and 

Polynesian Plainware phases. I qualify this interpretation of Lapita site choice by noting 

also that, in some cases, production of wet taro seems to have been an influencing 

factor. Tongoleleka in Ha’apai, and Falevai, Ofu, Otea, and Vuna in Vava’u were 

situated adjacent to wetlands where aroids could be grown easily (Burley 2007a, 2007b). 

Similar site types have been identified in Sāmoa but only in the Polynesian Plainware 

phase (Addison and Morrison 2008; Crews 2008). 

Spennemann (1989) and Burley (1998, 2007a, 2007b), who have both surveyed 

for Lapita and Polynesian Plainware sites throughout the Tongan archipelago, are in 

agreement regarding the settlement pattern transition from earlier to later periods. 

Spennemann (1989:309) recorded site location relative to their distance from the Fanga 

‘Uta Lagoon and demonstrated an expansion from a leeward shoreline occupation 

during the Lapita phase to the interior of Tongatapu during the onset of the Polynesian 

Plainware phase (Spennemann 1989:285-286). Burley (2007a, 2007b) similarly reports 

initial occupations along the shoreline during the Lapita phase with new sites emerging 

towards the interior of islands, as well as less optimal coastal locations during the 

Polynesian Plainware phase on all island groups. The latter includes larger sand cays 

such ‘Uoleva in Ha’apai, and Pangaimotu off of Tongatapu. Figure 7-7 and 7-8 (Burley 

2007a) reflect known Lapita and Polynesian Plainware phase ceramic sites on 

Tongatapu. 
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Figure 7-7. Map of Lapita site locations in Tongatapu. Stars represent excavated 
sites (Burley 2007a:192). 

 

 

Figure 7-8. Map of Polynesian Plainware sites in Tongatapu (added to and 
adapted from Spennemann (1986) by Burley (2007a:192). 
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7.2.2. Demography 

Demography is broadly defined as the study of human populations, in terms of 

their size, growth, density, and distribution (Hassan 1981). Demographers look for 

underling factors such as fertility, birth, marriage patterns, disease and mortality effecting 

size, age distribution and gender balance that affect a society’s well-being. In 

archaeology, however, such data are extremely difficult to ascertain unless an 

exceptional burial record is both present and representative of the populations as a 

whole. Proxy data are alternatively employed to gain insights into past human population 

change over space and time (Chapman 1999; Hassan 1981). This endeavour is often 

diverse and can vary in terms of exactness when compared with other disciplines. 

Archaeological data, nonetheless, provide archaeologists with broad demographic 

patterns of past human populations over the long term. 

Burley (2007a) explores demographic patterns and processes in search of 

population dispersal, expansion, rates of growth and transformation from initial Lapita 

settlement (950 BC or 2850 cal BP) through the late dynastic Tongan chiefdom. Here I 

discuss only the Lapita and Polynesian Plainware phase of Burley’s investigation. Proxy 

data as ceramic types, site distributions, and site sizes were utilized to infer past 

population dynamics. These archaeological data sets, which equate ceramic site 

distribution with population distribution, and site size with population size to infer 

population growth rates, must be viewed in context and with caution (Chapman 1999). 

They are merely conjecture since the archaeological record is not refined enough (and 

may never be) to tease out the details needed for demographers to feel secure in their 

analysis. This does not diminish the value of such an exercise. Burley (2007a:200) 

illustrated that, while populations did in fact grow, the patterning of the data he observed 

reflects upon the demographic trends in Tonga including extensive distribution of 

ceramics, full landscape use, occupation of smaller and marginal offshore islands. 

To gauge potential population density after initial settlement, Burley (2007a:190) 

estimates that most of these early sites ranged in size from 750 m² to 1,500 m², though 

Nukuleka is an exception at nearly 20 ha in size (Burley et al. 2010). Furthermore, he 
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argues that early Lapita colonizers would have accommodated two to three residential 

units, somewhere in the range of 20-25 individuals at the most. Burley (2007a:190) 

contends that if 25 of these sites were contemporaneously occupied, then a population 

of 600 to 700 individuals would be present during Lapita times, which he feels is a bit 

high, given a 250-year-long Lapita phase. If the founding population was 100 people and 

one uses Kirch’s (1984) growth rate of 0.005, then the population reached only 300-400 

individuals during the Lapita phase (Burley 2007a). Hassan (1981:140) claims the 

theoretical maximum for prehistoric population growth rate is 0.0052. Whether the 

number of people who first colonized Tonga exceeded 100 or there were subsequent in-

migrations or both are difficult to assess using the archaeological record. What is 

considered here is that initial colonizers might not have been subject to density-

dependent controls and thus population growth rates would have been higher than 

would normally be for populations later in precontact (Anderson 2003:72; Kirch 

1984:108; Burley 2007a:190-191). 

What is most striking about the Polynesian Plainware phase is the widespread 

distribution of ceramics, which doubtlessly is equated with a growing and more widely 

dispersed population. This is evident by the ubiquity with which plain ceramics are found 

throughout Tongatapu, suggesting an expansive if not full use of the landscape by the 

end of the phase (Burley 2007a; Spennemann 1989). Recent work in the Vava’u Group 

(Burley 2007b) demonstrates a clear trend of site settlements from the Lapita phase and 

the Plainware phase, mainly the continuation of coastal sites with some occupation of 

interior sites on ‘Uta Vava’u. Earlier Lapita sites are not necessarily being abandoned, 

since continuous occupation does occur on most of these sites. In some cases, 

continuous occupation is an expansion of site size from small hamlets to larger village 

size complexes (Burley 2007b). However, the limited number of Lapita and Polynesian 

Plainware sites reported from Vava’u, in comparison to Tongatapu and Ha’apai, 

suggests more restricted population growth in the northern islands (Burley 2007b). 

It is apparent that during the Plainware phase there was significant population 

growth correlating with changing patterns in other aspects of economy and society in 

Tonga (Burley 2007a; Groube 1971; Kirch 1997; Spennemann 1989). This is marked by 



 

228 

 

the loss of decorated vessels possibly signalling transformation in ritual or social norms. 

And there is an increase in site dispersal and site frequency, these also marking a 

transformation in subsistence economy to use of interior garden areas. Spennemann 

(1989) documented and recovered copious amounts of pottery across the interior of 

Tongatapu, a pattern he explains by field systems extending over the same terrain. This 

suggests the increasing importance for agricultural production beyond family needs and 

a shift to dry-land farming practices, as they occur today. For sites in Vava’u, where 

marine resources are not as bountiful as in southern and central Tonga, initial 

occupation depended on a viable agricultural environment found in low-lying marsh 

areas behind former back-beach sand flats or dunes (Burley 2007a:189). A rise in 

population based on agricultural production in non-coastal areas, however, was 

relatively slower. 

7.2.3. Foraging Practices 

Available faunal data are insufficient to fully reconstruct Tongan subsistence 

practices in Tonga. We do know that Lapita foraging practices did have an impact on 

pristine island environments significantly affecting indigenous birds, iguana, shellfish, 

and turtle. As Steadman notes, it was a blitzkrieg with extinctions, localized extirpation, 

or reductions in population sizes (Dye and Steadman 1990; Steadman 2006; Steadman 

et al. 2002a). Faunal evidence for pig (Sus scrofa) and dog (Canis familiaris) in early 

Lapita sites of western Polynesia is limited to marginal (Best 1984; Burley 1998; Smith 

2002) or non-existent in Tonga (Burley pers. comm., 2012). Chicken (Gallus gallus) is 

present at Ha’ateiho (Burley pers. comm, 2012) for Lapita and in Polynesian Plainware 

sites (Steadman et al. 2002a) throughout Ha’apai. Heavy reliance on reef and marine 

resources was preferred initially (Burley 1998; Cannon and Yee 2001; Groube 1971; 

Poulsen 1987; Spennemann 1989) with such shellfish as Gafrarium, Anadara, Conus, 

Turbo, and Tridacna appearing to have been much bigger in size initially, with evidence 

for Gafrarium having decreased in size through time (Poulsen 1987). Reef dwelling fish, 

including parrotfish (Scaridae), groupers (Serranidae), and emperor fish (Lethrinidae), 

are dominant in earlier faunal assemblages falling off in numbers in a relative sense in 
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later precontact (Cannon and Yee 2001) . At the same time less desirable food species 

increased. 

7.2.4. Agriculture Plant Resources 

Humans have a long history of modifying their environments through a variety of 

patterned behaviours. Spencer (1966:4) states that the most widespread type of 

cropping system employed in Oceania is shifting cultivation or swidden agriculture. 

Basically, there are five primary phases of activity: 1) site selection; 2) cutting; 3) firing; 

4) cropping; and 5) fallowing (Conklin 1957:31). Tonga’s environment, although almost 

entirely without freshwater streams, is capable of supporting productive yields of crops 

due to annual rainfall patterns (Burley 2007a:182). A low-level swidden-type cultivation, 

practiced by initial Lapita settlers, would have plausibly supported crops such as yam 

(Dioscorea alata), giant taro (Alocasia macrorrhiza), and taro (Colocasia esculenta and 

Xanthosoma saggitarius) (Kirch and Green 2001:128). Tree crops such as coconut 

(Cocos nucifera), plantain (Musa sp.), bananas (Australimusa sp.) and breadfruit 

(Artocarpus altilis) would also have been integrated into the field systems and villages. 

Traditionally, the Tongan subsistence economy focused on mixed-crop dryland 

farming complemented with poultry and pig husbandry, as well as fishing and reef 

foraging (Burley 1998, 2007a; Leach 1982; Kirch 1997). The potential for agricultural 

production provides a means for measuring carrying capacity and population growth as 

discussed above. However, the debate for early horticultural practice and its importance 

for initial Lapita settlers in Tonga has been contested by Groube (1971), Best (1984) and 

Clark and Anderson (2009:425-426). If domesticates like dog, chicken, and pig are 

indicators of horticulture practice (Kirch 1984:56), and they are limited in archaeological 

faunal assemblages, then by extension the importance of agriculture is similarly 

questioned. Most archaeologists now view agriculture as part of the colonization 

economy (Kirch and Green 2001, Kirch 1994), but the extent to which this occurs is open 

to debate and palaeobotanical data are limited. 
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With the exception of Talepakemalai in the Bismarck Archipelago (Kirch 

1997:203-205), palaeobotanical remains rarely preserve in Lapita and post-Lapita sites. 

Crowther (2005, 2012) notes the difficulty in recovering residues on Oceanic ceramics 

from microscopic analysis. More recent studies highlight the potential to recover ancient 

starch residue, pollen, and phytoliths from collected soil samples and ceramics 

(Horrocks and Bedford 2005; Horrocks and Nunn 2007). These have led to a corpus of 

identified plant species for Lapita subsistence. Araceae has been identified in Lapita 

sites in Vanuatu albeit differentiation amongst giant taro, elephant foot yam 

(Amorphophallus paeoniifolius), and swamp taro (Cyrtosperma merkusii) is unreliable 

(Horrocks and Bedford 2005:70). Taro and lesser yam (Dioscorea esculenta) have been 

identified in Lapita deposits at Bourewa, Fiji (Horrocks and Nunn 2007:742) With time, 

further refinement of techniques will likely recover ancient starch residue on ceramics 

and perhaps indicate how certain vessels were used and what they contained. 

Fall (2010:262-265) has recovered pollen from a Lapita-age context in Vava’u, 

Tonga where she identifies a range of food and medicinal plants (Table 7-3). Notably 

taro, sugar cane and cordyline were introduced to Tonga and were grown in Vava’u no 

later than 2600 BP. Evidence for burning also is demonstrated by the presence of 

microscopic charcoal increasing in density from pollen cores between 2800-2600 BP 

(Fall 2010:259-260). This study was undertaken at Avai’o’vuna, a locale adjacent to the 

Vuna Lapita site on Pangaimotu Island. Vuna has continuous occupation from Lapita 

through to the early Polynesian Plainware phase, as well as later chiefdom phase 

materials. The relationship of the pollen data to the Vuna archaeological context is 

secure. 
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Table 7-3. Proto-Polynesian terms for direct evidence of cultivated plants (after 
Fall 2010:262, 265; Kirch and Green 2001:122). 

Probable Gloss Proto Proto 

(PPN interstage) Oceanic Polynesian 

Food crops/Fruits and Nuts   

Taro (Colocasia esculenta) *talo(s) *talo 

Coconut (Cocos nucifera) *niuR *niu 

Canarium Nut (Canarium harveyi)  FIJ *makari 

   

Medicinal/Minor Food/Perishable material culture   

Good luck plant (Cordyline fruticosa) *jiRi *tii 

Coral Tree (Erythrina variegata)  *gatae 

Tahitian gardenia (Gardenia taitensis)  *tiale 

Reed (Miscanthus floridus) *kaso *kaso 

Screw-pine (Pandanus tectorius) *padran *fara 

Island lychee (Pometia pinnata) *(n)tawa  

Sugarcane (Saccharum officinarum) *topu *toro 

Bamboo (Schizostachyum glaucifolium)   *kofe 

Kirch and Green (2001:122) linguistically reconstruct 27 terms for species of 

cultivated plants that they propose were part of the ancestral Polynesian world. Table 7-

3 juxtaposes Fall’s identifications with reconstructed Proto-Polynesian terms. Fall’s 

(2010:262-265) data does not speak to agricultural intensification but it conclusively 

illustrates agriculture in the Lapita phase of Tonga. What is insightful about Fall’s (2010) 

data is not only that starch crops are identified early in the archaeological record but that 

a wide range of plant species appears to have been grown for a variety of uses such as 

medicine, supplementary food sources, and raw resources for material construction 

(Table 7-4). 

Linguistic reconstructions of Proto-Polynesian, along with ethnographic 

descriptions (Beaglehole 1969:252), relay the importance of dry-land agriculture and 

arboriculture, two subsystems of Oceanic horticulture. No material traces of such 

expansive forms of cultivation are present, such as boundaries or terraces, in the early 

record for Tonga (Kirch and Green 2001:128). Regrettably, Kirch and Green (2001:128) 
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find “no hint in the lexical reconstructions of any horticultural tools that might survive in 

normal archaeological contexts” in western Polynesia. Indirect evidence in the form of 

stone and shell tools is thus a necessary pathway into better understanding ancestral 

gardening practices (as discussed in Chapter 2). 

Table 7-4. Pollen species identified by Fall (2010) and associated origins in 
Tonga. 

Botanical 
Species Indigenous 

Ancient 
Introduction 

Post-Lapita 
Cultivation Use 

Pollen 
Record 
Indicates Reference 

Canarium 
harveyi X  X 

edible seeds, 
nut 

Increase in 
frequency 

Fall 
(2010:261) 

(Canarium nut)    timber and sap 
post-Lapita 
settlement  

       

Cocos nucifera X X? X variety of uses 
Expansion 
following  

Fall 
(2010:263) 

(Coconut)     
Lapita 
settlement  

       

Colocasia 
esculenta  X X root crop 

Presence at 
2600 BP 

Fall 
(2010:263) 

(Taro)       

       

Cordyline 
fruticosa  X X 

sweet 
food;medicinal 

Presence at 
2600 BP 

Fall 
(2010:263) 

(Good luck 
plant)    roof thatch   

       

Erythrina 
variegate X? X? X  

Presence at 
2400 BP  

(Coral Tree)       

       

Gardenia 
taitensis X X? X 

medicinal;fragra
nt 

Presence at 
2200 BP; 

Fall 
(2010:264) 

(Tahitian 
gardenia)     

increase in 
planting 

Flenley et al. 
(1999) 

       

Ludwigia 
octovalvis  X  

weed;grows 
alongside 

Inadvertently 
introduced 

Flenley et al. 
(1999) 

(Water    C. esculenta during Lapita Fall 
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primrose) phase (2010:264) 

     
Radiocarbon 
presence at  

     2000 BP  

       

Pandanus 
tectorius X  X Mats 

Encouraged 
growth  

Fall 
(2010:264) 

(Screw pine)     
post-
settlement 

Prebble 
(2008) 

       

Saccharum 
officinarum  X X 

sugar cane, 
leaves 

Indicative of 
burning  

Fall 
(2010:265) 

(Sugarcane)    for thatching 
during Lapita 
phase 

Whistler 
(1991:124,12
5) 

     
Presence at 
2600 BP  

       

Schizostachyu
m   X X 

poles, 
construction 

Indicative of 
burning  

Fall 
(2010:265) 

Glaucifolium    
musical 
instruments 

during Lapita 
phase 

Whistler 
(1991:57) 

(Bamboo)     
Presence at 
2600 BP  

       

Miscanthus 
floridus  X X 

arrow shafts, 
pipes, 

Indicative of 
burning  

Fall 
(2010:265) 

(Reed)    construction 
during Lapita 
phase 

Whistler 
(1991:50) 

     
Presence at 
2600 BP  

       

Polygonum 
dichotomum X  X  

Burning, 
slash and 
burn? 

Fall 
(2010:265) 

(Dense-flower 
knotweed)      

Flenley et al. 
(1999) 

       

Pometia 
pinnata  X X 

fruit, timber, 
tools 

Presence at 
2500 BP; 

Fall 
(2010:266) 

(Island lychee)       bark beaters 
during Lapita 
phase 

Whistler 
(1991:121) 
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Beyond direct data for agricultural practices, it long has been assumed that 

vegetable peelers and scrapers are present in Lapita and Polynesian Plainware shell 

artifact assemblages (Kirch and Green 2001). Smith (2002:175-176) questions these 

identifications, suggesting that the evidence for securely associating shell or stone tools 

with agriculture has yet to be proven by the archaeological community. For Tonga, 

Burley (1996, 1997; Burley and Shutler 2007) identifies shell bivalve scrapers as one of 

the two most abundant non-ceramic artifacts occurring in Lapita and Polynesian 

Plainware assemblages. Bivalve scrapers are identified by intentional knapping or 

grinding of the bivalve lip, either of which enhances edge function in the scraping 

process (Burley pers. comm., 2010). Allen and Ussher (2013) most recently have 

applied starch analysis to similarly defined scrapers from the Marquesas. In their 

successful identification of five taxa of plants from starch residues, they clearly resolve 

the problem of scraper function posed by Smith (2002). 

Evidence for agriculture in the archaeological record precludes detailed 

interpretation of agricultural development and transformation during the Polynesian 

Plainware phase. Given site locations in island interiors, I anticipate some type of 

economic transition, eventually leading to intensified dryland agriculture (Burley 

2007c:14). That full intensification may not have occurred fully in the Polynesian 

Plainware phase, however, is suggested by palynological evidence from Ha’afeva, in the 

Ha‘apai Group. Here, large-scale forest clearance for field systems did not occur until 

late in the first millennium AD (Flenley and Burley 2001) in spite of human presence from 

the Lapita era onward. 

7.3. Conclusion 

Discussion of relative isolation, integration, and adaptation build upon the idea of 

an ancestral Polynesian identity resulting from not only a shared pottery tradition but 

sustained relationships and interactions within the Tongan archipelago, evident by other 

artifact types procured from local resources. Other changes were taking place outside 

the realm of pottery after initial Lapita colonization. Looking at the archaeological record 
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from a holistic perspective, which includes site distribution, demography and subsistence 

economy as well as volcanic glass, basalt, shell and faunal data, offers archaeologists 

more information from which to observe larger economic changes taking place between 

the Lapita phase and the Polynesian Plainware phase in Tonga. These data sets are 

important and this chapter has highlighted cultural homogeneity through alternative lines 

of evidence regarding the development of an ancestral Polynesian society emerging 

during the Polynesian Plainware phase. 

I argue for relative isolation during the Polynesian Plainware phase in Tonga with 

the above three processes (see Table 1-2) contributing to the development and 

emergence of ancestral Polynesian culture. I now discuss the evidence and conclusions 

for each of these processes. 

(1) What evidence is there for relative isolation throughout Tonga? 

Tongan volcanic glass and basalt were procured from local Tongan sources and 

exchanged almost exclusively within Tonga during the Polynesian Plainware phase. 

Although more source data are required, pXRF geochemistry of andesitic/basalt adzes 

strongly indicates a lack of imports during the period that ancestral Polynesian society 

developed. This similarly is also the case for volcanic glass, with Sāmoan sources 

notably absent. Tonga thus appears to have been without a substantial external 

exchange network or involved in inter-island voyaging beyond its borders. 

(2) What evidence is there for integration throughout Tonga? 

Polynesian Plainware ceramic assemblages in Tonga are indistinguishable 

whether recovered from Tongatapu, Ha’apai or Vava’u. This can be interpreted as 

reflecting an integrated and interacting community of potters. Beyond ceramics, 

however, the widespread distribution of Niuatoputapu volcanic glass illustrates inter-

island voyaging along the length of the archipelago. This I contend is another piece of 

substantive evidence to illustrate archipelago-wide integration. That Niuatoputapu 
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volcanic glass also occurs in Lapita deposits in Lau seems in further support of a strong 

Lauan relationship up to 2000 BP. 

(3) What elements occur in Polynesian Plainware assemblages with distinct 

traits emerging during the Polynesian Plainware after Lapita colonization? 

Anthropological changes are apparent during the Polynesian Plainware phase in 

site distribution, demography, and subsistence economy. Settlement patterns show site 

expansion, as evident in pottery scatters across islands, demonstrating interior land-use 

on Tongatapu (Spennemann 1989:285-286) and also Ha’apai and Vava’u but with 

continuous coastal occupations (Burley 2007a, 2007b). In addition, expansion into 

smaller, off-shore islands occurs as the landscape during the Polynesian Plainware 

phase becomes more densely populated. With populations increasing in size and 

distribution, it is anticipated that agricultural intensification developed as a reliable 

resource given the expansion of other tree, shrub and herbaceous species (Fall 2010). 

Land use, also evident by increases in charcoal from pollen cores, suggests burning, 

and starch crops are identified in the archaeological record of Tonga no later than 2600 

BP. In addition, a range of plant species were employed for a variety of uses such as 

medicinal, additional food sources, and raw resources for material construction 

highlighting a more developed horticultural practice to go along with sustainable and 

bountiful littoral resources. Tools made of shell were manufactured for processing root 

crops and when historical linguistics are also considered, it is plausible to reconsider 

other stone and shell tools of the past to have functioned for gardening practices that 

reflect adaptation to a changing socio-economic scene during the Polynesian Plainware 

phase. 
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Chapter 8.  
 
Conclusions: Derivative insight into Polynesian 
cultural origins 

It has been over forty years since Groube (1971:313) categorically stated that 

Polynesians “… did not strictly come from anywhere: they became Polynesian and the 

location of their becoming was Tonga” (emphasis added). Subsequent research has 

highlighted the complex nature of initial colonization in western Polynesia, located an 

ancestral Polynesian homeland, and broadened our understanding of the unique cultural 

trajectories that emerged within this region of the Pacific prior to renewed colonization in 

eastern Polynesia. Although significant insights and a growing body of literature on 

Lapita and early Polynesian archaeology have been produced, much more must be 

accomplished to conclusively evaluate Groube’s assertive declaration. Ultimately, this 

dissertation supports his contention. 

In my introductory chapters I outlined four research objectives to be 

accomplished. These were to: 1) evaluate the concept of an ancestral Polynesian 

society as reflected in the archaeological record in Tonga, a Polynesian ancestral 

homeland; 2) establish a detailed ceramic chronology in Tonga equated with ancestral 

Polynesian society and comparing it with other western Polynesian ceramic 

assemblages; 3) examine other archaeological data assemblages associated with 

ancestral Polynesian society and changes through time within both Tonga and 

elsewhere in western Polynesia; and 4) interpret, as the data allow, the processes 

through which ancestral Polynesian society developed leading to the Polynesian cultural 

template known historically. The preceding chapters have hopefully met these objectives 

by exploring and discussing in detail different lines of archaeological, linguistic, and 
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ethnographic evidence. Here I summarize my results for each of these objectives as a 

conclusion to the dissertation. 

8.1. Ancestral Polynesian Society 

In preceding pages, I evaluated the concept of an ancestral Polynesian society 

as it can be recognized in the archaeological record in Tonga, the first island group to be 

settled in Polynesia and a core component of the ancestral homeland. The concept of an 

ancestral Polynesian society was best developed by Kirch and Green (2001) in their 

volume Hawaiki, Ancestral Polynesia: An Essay in Historical Anthropology. To Kirch and 

Green, ancestral Polynesian society began to emerge as a distinctive entity in the post-

Lapita Polynesian Plainware phase across the archipelagos of western Polynesian. 

Ultimately, this resulted in a culturally distinctive and linguistically divergent (Proto-

Polynesian) population who are ancestral to all Polynesians peoples. Kirch and Green 

employed a comparative historical analysis of linguistic, archaeological and ethnographic 

data to produce an ethnographic profile of this ancestral stage. They also validate their 

reconstructions through a triangulation methodology. In doing this, they provide the 

baseline of an ancestral Polynesian template as it may have existed in the Polynesian 

Plainware phase. This framework forms a working model to be tested, and perhaps 

reconfigured with archaeological data from Tonga. 

Kirch and Greens’ (2001) notion of an ancestral Polynesian society has not been 

embraced by all archaeologists working in the region. Notably Smith (2002) challenged 

this concept as having no historical reality and no supporting archaeological data. To 

her, Kirch and Green superimposed a largely linguistic-based model on the past. 

Alternatively, she sees very little evidence for culture change from initial Lapita 

settlement to the end of the Plainware phase. I reviewed this debate in Chapter 2 and 

contend, as Kirch and Green argue, that ancestral Polynesian society did indeed 

develop in Tonga during the Polynesian Plainware phase. While specific changes in 

artifact data beyond the loss of decorated ceramics are limited, transitional change at a 

broader level in settlement pattern and economy fuelled by population growth can be 
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observed. These undoubtly occurred in tandem with other changes taking place in 

ancestral Polynesian society that are not easily recognized in archaeology. In Chapter 7, 

I returned to this idea of an ancestral Polynesian society seeking out the processes 

through which it emerged. 

8.2. Tongan Ceramic Chronology in the Polynesian 
Plainware Phase 

The Polynesian Plainware phase is defined, literally, by the loss of decorated 

Lapita ceramics across Tonga and elsewhere in western Polynesia. Exactly when this 

occurred, and whether it was simultaneous across the region remains to be determined. 

In Tonga, the Polynesian Plainware phase begins no later than 2600 years ago (Petchey 

and Clark 2011) and it encompasses a period of roughly 1,100 years of continuous 

ceramic production. Kirch and Green (2001) equate the beginnings of this phase with 

nascent development of ancestral Polynesian society. That significant differences 

emerged during this phase between the ceramic industries of Tonga, Sāmoa, Futuna, 

‘Uvea, and in Lau has been highlighted in my review of regional culture histories. In 

Tonga, Polynesian Plainware ceramics are ubiquitous throughout the archipelago and 

largely functional in nature. In Sāmoa, on the other hand, the early Plainware phase has 

yet to be documented to any extent. By 2,350 years ago, however, ceramic 

assemblages included only bowls that, over time, increased in vessel thickness. And in 

Futuna and ‘Uvea, still other variations in the ceramic assemblage were present. Kirch 

and Green (2001:168) associate this emerging variation with development of 

independent cultural trajectories leading toward the contemporary ethnographic 

landscape of western Polynesia. 

In 2005 I excavated the site of Falevai on Kapa Island, Vava’u. With only a very 

few Lapita sherds in its basal deposits, my intent was to document the Lapita/Plainware 

transition in ceramics and then isolate and track changes in ceramic forms as they 

occurred in depositional sequence at the site. I subsequently analysed these materials, 

as well as others from Plainware assemblages in Ha’apai and Tongatapu, to look at 
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issues of continuity, change and regional variation in Tonga. Chapters 5 and 6 in this 

dissertation are the consequence of these efforts. Late eastern Lapita ceramics in Tonga 

characteristically incorporate a variety of vessel forms such as strongly everted jars, 

collared jars, and jars and bowls with shoulder carinations. Many of these vessel types 

were decorated with dentate stamp and other applications. These forms, especially 

those with sharply everted rims and carinated shoulders, disappear abruptly in tandem 

with the loss of decorative applications. During the Polynesian Plainware phase, rim 

orientations continue to trend away from everted forms to straight and inverted types, 

with rim diameter increasing among jars. Inverted rims then dominate and are largely 

associated with jars. Cups and bowls continue to be manufactured but not at the scale 

that larger jars are being made. Flat and round lips are common attributes for bowl 

forms; jars typically have flat lips. These lip types are consistent through time and across 

the archipelago. Temper choice in ceramic manufacture also varies from calcareous to 

volcanic-mineral sands with the latter increasing in frequency throughout the Polynesian 

Plainware phase (Burley et al. 1996; Dickinson 2006; Kirch 1988). 

As I interpreted the results of my analysis, I found a high degree of homogeneity 

in Polynesian Plainware ceramics within Tonga and change that occurred, did so across 

the archipelago in parallel fashion. This suggests that inter-island travel was 

commonplace as potter collectives engaged each other, from Niuatoputapu in the far 

north to ‘Ata in the far south (Kirch 1988, Burley et al. 2004). This interpretation is further 

supported by the study of volcanic glass (Burley et al. 2011a) in which material sourced 

to Niuatoputapu is found in assemblages throughout Tonga during this period of time 

(see Chapter 7). 

In respect to the above statements, I note the critical exception of Lau. Tonga 

and Lau (specifically the Lakeba sequence) have virtually identical ceramic assemblages 

from first Lapita settlement through the early to mid-Polynesian Plainware phase. 

However, around 2,100 years ago, Lau developed a relationship with west/central Fiji as 

evident by a ceramic sequence that included carved paddle impression pottery (Best 

1984:628), what Burley (2005:339) calls Fijian Plainware. This divergence demarcates 

the cultural divide between Tonga and Lau, as each archipelago develops independently 
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of the other. The Lau/Tonga schism is further illustrated by Geraghty (1983) who 

incorporated both Tonga and Lau in the proto-Tokalau Fiji linguistic substage, this 

ancestral to proto-Polynesian. Lauan dialects then diverge, transitioning back into proto-

Fijian with closer relationship to central and western Fijian languages than proto-

Polynesian. 

The end of the Polynesian Plainware phase in western Polynesia occurred ca 

1550 cal BP, although Clark (1996:451) suggested it may have continued onward in 

Sāmoa for some time. Why people would abandon ceramics, a longstanding component 

of culture, and an artifact we assume to be advantageous, cannot be addressed with the 

data at hand. That it does so in a period of time prior to the renewed exploration and 

settlement of eastern Polynesia is all but certain. The few examples of ceramics in sites 

of eastern Polynesia, as recently summarized by Allen et al. (2012:90), are clearly 

“imports”. 

8.3. Culture Change in the Post-Lapita Era across Western 
Polynesia 

As my review of western Polynesian history has illustrated, it is difficult to use the 

phase Polynesian Plainware for post-Lapita archaeological complexes in Futuna, ‘Uvea, 

or Sāmoa. There is, in fact, very little overlap occurring in ceramic assemblages and 

other differences which I find indicative of divergent cultural trajectories or regionally 

emergent societies during this time. Sāmoa clearly stands out for after the Lapita phase, 

as defined by the site of Mulifanua on ‘Upolu, there appears to be no further human 

occupation for approximately 350 years. Rieth and Cochrane (2012:337-338) 

accordingly concluded that “with several decades of archaeological research conducted 

in Sāmoa, including numerous CRM projects in American Sāmoa, it is now more likely 

that the lack of Lapita and immediately post-Lapita sites is not a function of site visibility 

and research intensity, but represents a severely diminished or absent prehistoric 

population.” And when sites incorporating ceramics do begin to appear in Sāmoa after 

2500 cal BP, the ceramic assemblage is typically limited, restricted to bowls (as 
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previously noted) which are exceptionally crude in comparison to equivalent-aged 

ceramics in Tonga (Addison et al. 2008). Davidson (2012) noted that these 

Sāmoan/Tongan differences are not just ceramics but are further defined by a distinctive 

set of Sāmoan adze forms, as well as by the limited use of shell for manufacture of tools 

and personal ornaments. The differences are so developed that Addison and Matisoo-

Smith (2010) anticipate a second colonization event in Sāmoa from somewhere other 

than Tonga. Burley and Addison (in press) also refer to this phase as Sāmoan 

Plainware, which is distinctively varied from Polynesian Plainware. 

The Polynesian Plainware phase, as I employed in this dissertation, is defined 

almost fully by Tonga; the ancestral homeland, at least in its earliest manifestation, must 

also be associated with Tonga. Within Tonga, there is virtually no evidence during this 

time for long distance inter-island voyaging and trade, as the basalt geochemistry study 

presented in Chapter 7 illustrates. There is also no evidence for discontinuity in the 

archaeological record. Rather, in many cases Polynesian Plainware phase occupations 

overlay earlier Lapita hamlets and, as I have stated earlier, in some cases there is 

continuity in occupation into present-day villages. The site I excavated at Falevai in 2005 

is one of these. During the Polynesian Plainware phase, then, I identify significant 

population growth (Burley 2007a), an inference clearly evident in the substantial number 

of ceramic sites that occur on Tongatapu, Ha’apai and to a lesser extent Vava’u. Dense 

populations forecast intensification in agricultural production. Fall’s (2010) palynological 

data from Vava’u, with its increasing charcoal counts over time, are suggestive of 

deforestation for field preparation. The widespread occurrence of ceramics across the 

interior of Tongatapu further implies the emergence of field systems as is the case 

today. 

Smith (2002) has argued little variation in the archaeological record from Lapita 

to Plainware indicating that no significant cultural change took place which led to the 

development of an ancestral Polynesian society in Tonga or Sāmoa. She compares 

individual artifact types between phases rather than broader demographic, economic, 

and societal stages. I suggest it is at these larger cultural domains where an emergent 

ancestral Polynesian society can be recognized through archaeological data. Future 
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archaeological study of the Polynesian Plainware phase needs to focus specifically on 

this scale. 

8.4. Processes of Change in the Ancestral Polynesian 
Homeland of Tonga 

In the introduction to this dissertation I identified three processes through which 

ancestral Polynesian society in Tonga is forged – isolation, integration, and adaptation. 

These underlay discussion throughout the dissertation, but most explicitly are addressed 

in Chapter 7. It is, perhaps, redundant to return to these processes again. They, 

nevertheless, are central explanatory devices through which Polynesian origins, as 

Groube (1971) states, came to occur in Tonga 

Adaptation refers to behavioural or cultural transitions through which a society fits 

itself within a given environmental context. Kirch and Green (2001:21) identify this 

process as an essential ability for the success of founder colonies and as instrumental in 

forming divergent cultural practices. Thus, a founder colony of Lapita ancestors would be 

transformed to meet a “new and contrastive” environment. The consequence is the 

embryonic development of an ancestral Polynesian society. The process, however, is 

ongoing, for natural environmental contexts change through time, anthropogenic impacts 

require behavioural or economic alterations and demographic growth presents new 

challenges. In so far as ancestral Polynesian society as it has been reconstructed by 

Kirch and Green is a cultural template taken to eastern Polynesia ca. 1,000 or so years 

ago, ancestral Polynesian society had a cumulative period of one and a half millennium 

to develop. I track only that part of it related to the Polynesian Plainware phase, but 

suggest substantive change in settlement pattern; agricultural intensification and no 

doubt other aspects of society have taken place. 

Integration leads to cultural homogeneity across the landscape. In earlier 

chapters I argued that Polynesian Plainware ceramics in Tonga reflect an integrated 

collective of potters, from which we can anticipate considerable levels of inter-island 
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voyaging. It is not just homogeneity in style but also in technology and in ceramic vessel 

function. It is a pan-Tongan ceramic industry that is considerably different from 

contemporaneous ceramic industries in other areas of western Polynesia. High degrees 

of integration and inter-island voyaging are indicated further through the transfer of 

Niuatoputapu volcanic glass throughout the length of the archipelago. I have not 

examined the non-ceramic component of the Polynesian Plainware phase in Tonga to 

any significant extent, but that varies little across the region as Smith (2002) has argued. 

Integration culturally, and in a political sense, came early. 

Finally, isolation was an equally critical process for the development of ancestral 

Polynesian society in Tonga leading toward its divergent cultural template. The 

archaeological record of Tonga in both Lapita and later precontact eras incorporates 

evidence for long-distance voyaging and complex exchange networks. This is not at all 

the case for the Polynesian Plainware phase as noted in previous chapters on ceramic 

form, volcanic glass geochemistry, and localized source origins for andesitic/basalt adze 

tool-stone. Isolation, in combination with integration and longer term adaptation, are the 

foundation elements underlying Groube’s statements that Polynesians didn’t come from 

anywhere; they became Polynesian and the location of their becoming was in Tonga. 

Concluding Remark 

Kirch and Green (2001:278) commented that they have laid out two of the three 

stages from which to explore deep anthropological time in Polynesia. This dissertation 

provides data that speaks to the reconstructions offered by Kirch and Green (2001). 

Though Kirch and Green (2001) rely heavily on comparative historical linguistics in their 

efforts, the archaeological data presented here supports their inference of an ancestral 

Polynesian society, albeit with its earliest development occurring in Tonga. This 

dissertation is but a small contribution to the field of Polynesian history. I do hope, 

however, that it speaks to the encouragement offered by a humble yet wonderful 

archaeologist who inscribed in my copy of Hawaiki: 

“May you find and analyze the proto-Polynesian data from archaeology 
we did not have” – Roger C. Green. August 2005 
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It is with much respect that I try to accomplish this task through the preceding 

dissertation. 
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Appendix A.  
 
Unaccepted Radiocarbon Dates 

Table A-1. Unaccepted Radiocarbon Dates for Tonga. 

Island Site 
Sample 
No. 

Conventional 
Age 

Calibrated 
age BP (2σ) Sample Material Criteria Reference 

Lifuka Fakatafenga 
Beta 
14170 5030 ± 70 

5894-
5595(95.4%) 

Charcoal and 
ash 4 Dye (1988a) 

Ha'apai 
Group        

        

Niuatoputapu Lolokoka I-10632 3770 ± 90 
3924-3445 
(95.4%) Tridacna sp.  4 Kirch (1988) 

 NT-90       

        

Niuatoputapu Lolokoka I-10633 3620 ± 85 
3732-3305 
(95.4%) Tridacna sp. 4 Kirch (1988) 

 NT-90       

        

Foa Faleloa 
CAMS 
7145 2940 ± 60 

3216-2852 
(95.4%) Charcoal 4 

Burley et al. 
(1999) 

Ha'apai 
Group   δ13C -27.4%     

        

Lifuka Tongoleleka 
Beta 
134581 2910 ± 50 

3162-2845 
(94.9%) M. alimentum 4 

Steadman et 
al. (2002a) 

Ha'apai 
Group   δ13C -19.6% 

3200-3192 
(0.5%)    

        

Ha'ano Pukotala 
CAMS 
7148 2870 ± 60 

3080-2770 
(93.3%) Charcoal 4 

Burley et al. 
(1999) 

Ha'apai 
Group   δ13C -27.5% 

3109-3093 
(1.2%)   

Shutler et al. 
(1994) 

    
3140-3126 
(1.0%)    
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Island Site 
Sample 
No. 

Conventional 
Age 

Calibrated 
age BP (2σ) Sample Material Criteria Reference 

        

Lifuka Holopeka 
CAMS 
12918 2800 ± 70 

3007-2742 
(93.5%) 

Charcoal, 75 
cmbs 4 

Burley et al. 
(1999) 

Ha'apai 
Group   δ13C -22.1% 

3034-3013 
(1.3%) outlier   

    
3060-3051 
(0.6%)    

        

Lifuka Tongoleleka 
Beta 
134580 2790 ± 40 

2928-2755 
(95.4%) M. alimentum 4 

Steadman et 
al. (2002a) 

Ha'apai 
Group   δ13C -20.1%     

        

Lifuka Tongoleleka 
Beta 
134587 2780 ± 40 

2925-2751 
(95.4%) Brachylophus 4 

Steadman et 
al. (2002a) 

Ha'apai 
Group   δ13C -19.5%     

        

Tongatapu Nukuleka 
2011-
026 n/a 2756 ± 7 

Acropora coral 
file 4 

Burley et al. 
2012 

 To.2       

        

Lifuka Tongoleleka AA 1921 2960 ± 120 
2990-2351 
(95.4%) Turtle bone 2 

Dye (1988a, 
1990) 

Ha'apai 
Group        

        

 'Eua Ohonua 
Beta 
20577 2700 ± 115 

2704-2115 
(95.4%) 

Shell sample 
(mixture) 2 

Spennemann 
(1989) 

Tongatapu TE-Oh-4  δ13C  0%     

        

 'Eua Ohonua 
Beta 
20575 2695 ± 120 

2710-2098 
(95.4%) 

Shell sample 
(mixture) 2 

Spennemann 
(1989) 

Tongatapu TE-Oh-4  δ13C  0%     

        

Lifuka Tongoleleka 
Beta 
134588 2630 ± 40 

2775-2676 
(53.4%) Brachylophus 4 

Steadman et 
al. (2002a) 

Ha'apai 
Group   δ13C -21.9% 

2643-2491 
(42.0%)    
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Island Site 
Sample 
No. 

Conventional 
Age 

Calibrated 
age BP (2σ) Sample Material Criteria Reference 

Lifuka Tongoleleka 
Beta 
134573 2730 ± 50 

2611-2300 
(94.3%) Gallus gallus 4 

Steadman et 
al. (2002a) 

Ha'apai 
Group   δ13C -17.0% 

2644-2630 
(1.1%)    

        

Tongatapu Vuki's Mound 
ANU 
441 2440 ± 110 

2742-2295 
(85.3%) Charcoal 2 

Groube 
(1971) 

    
2270-2155 
(10.1%)    

Ha'ano Pukotala 
CAMS 
41518 2480 ± 50 

2618-2348 
(76.0%) Charcoal 4 

Burley et al. 
(1999) 

Ha'apai 
Group   δ13C -26.4% 

2705-2632 
(19.4%)    

        

Lifuka Tongoleleka 
Beta 
134576 2610 ± 60 

2438-2102 
(95.4%) Gallus gallus 4 

Steadman et 
al. (2002a) 

Ha'apai 
Group   δ13C -18.7%     

        

 'Eua Ohonua 
Beta 
20576 2270 ± 115 

2145-1564 
(95.4%) 

Shell sample 
(mixture) 2 

Spennemann 
(1989) 

Tongatapu TE-Oh-4  δ13C  0%     

        

Tongatapu Kolovai 
ANU 
6432 2230 ± 70 

1987-1621 
(95.4%) 

Gafrarium 
tumidum 4 

Spennemann 
(1989) 

 TO-Ko-44  δ13C  2.09%     

        

Tongatapu Vuki's Mound 
ANU 
429 2210 ± 145 

2500-1812 
(93.3%)  Charcoal 2 

Groube 
(1971) 

    
2694-2638 
(1.5%)    

    
2614-2596 
(0.4%)    

    
1752-1744 
(0.2%)    

        

Pangaimotu Pangaimotu 
ANU 
6427 1900 ± 160 

2152-1404 
(95.2%) Charcoal 2 

Spennemann 
(1989) 

Tongatapu TO-Pi-6  δ13C -24.0% 
2287-2278 
(0.2%)    
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Island Site 
Sample 
No. 

Conventional 
Age 

Calibrated 
age BP (2σ) Sample Material Criteria Reference 

Niuatoputapu Lolokoka I-9934 1815 ± 130 
1951-1390 
(94.5%) 

Charcoal and 
ash 2, 4 Kirch (1988) 

 NT-90   
1971-1960 
(0.5%)    

    
 1986-1978 
(0.3%)    

        

Lifuka Fakatafenga 
Beta 
11244 1800 ± 120 

1929-1389 
(95.4%) 

Charcoal and 
ash 2 Dye (1988a) 

Ha'apai 
Group        

        

Tongatapu Maka'unga 
ANU 
6431 1690 ± 160 

1924-1271 
(95.4%) Charcoal 2 

Spennemann 
(1989) 

 TO-Nk-15  δ13C  -24.0%     

        

Tongatapu Ha'ateiho/Pea 
ANU 
5717 1340 ± 65 

1011-712 
(95.4%) 

Gafrarium 
tumidum 4 

Spennemann 
(1989) 

 TO-At-30  δ13C  -1.51%     

        

Tongatapu Veitongo 
ANU 
5719 1270 ± 235 

1570-682 
(95.0%) Charcoal 2 

Spennemann 
(1989) 

 TO-At-85  δ13C -24.0% 
1599-1583 
(0.4%)    

        

Tongatapu Ma'ofanga 
WK 
1424 1110 ± 120 

1186-742 
(91.3%) Charcoal 2 

Spennemann 
(1989) 

 TO-Nu-50  δ13C -27.7% 
1256-1202 
(4.1%)    

        

Pangaimotu Pangaimotu 
ANU 
6609 1010 ± 350 

1618-310 
(95.2%)  Charcoal 2 

Spennemann 
(1989) 

Tongatapu TO-Pi-3   δ13C -24.0% 
1686-1675 
(0.2%)       
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Table A-2. Unaccepted Radiocarbon Dates for Sāmoa. 

Island Site 
Sample 
No. 

Conventional 
age 

Calibrated 
age BP (2σ) 

Sample 
Material Criteria Reference 

 'Upolu 
Jane's 
Camp RL-479 3632 ± 130 

3856-3198 
(95.4%) 

unknown 
shell 2 

Smith (1976), 
Jennings (1976) 

 SuF11       

        

 'Upolu 
Jane's 
Camp RL-477 2922 ± 120 

2925-2329 
(95.4%) 

unknown 
shell 2 

Smith (1976), 
Jennings (1976) 

 SuF11       

        

Ofu To'aga 
Beta 
35601 2900 ± 110 

3264-2754 
(94.8%)  Charcoal 2 Kirch (1993) 

 AS-13-1   
3318-3307 
(0.6%)    

        

Tutuila  'Aoa 
Beta 
48049 2890 ± 140 

3360-2729 
(95.4%) Charcoal 2 

Clark and Michlovic 
(1996) 

 AS-21-5       

        

Ofu To'aga 
Beta 
35602 2630 ± 100 

2852-2358 
(95.4%) Charcoal 2 Kirch (1993) 

 AS-13-1       

        

 'Upolu 
Jane's 
Camp RL-481 2632 ± 120 

2658-1991 
(95.4%) 

unknown 
shell 2 

Smith (1976), 
Jennings (1976) 

 SuF11       

        

Ofu To'aga 
 Beta 
26464 2620 ± 140 

2990-2330 
(95.4%) Charcoal 2 Kirch (1993) 

 AS-13-1       

        

Tutuila  'Aoa 
Beta 
48911 2460 ± 110 

2748-2300 
(89.1%) Charcoal 2 

Clark and Michlovic 
(1996) 

 AS-21-5   
2251-2158 
(6.3%)    

        

Tutuila Vainu'u 
Beta 
240792 2340 ± 40 

2272-2154 
(50.5%) Charcoal 4 

Eckert and Welch 
(2013) 

   δ13C -27.5% 2356-2293    
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(44.9%) 

Island Site 
Sample 
No. 

Conventional 
age 

Calibrated 
age BP (2σ) 

Sample 
Material Criteria Reference 

Tutuila Vainu'u 
Beta 
240796 2320 ± 40 

2277-2153 
(60.0%) Charcoal 4 

Eckert and Welch 
(2013) 

   δ13C -28.3% 
2350-2290 
(35.4%)    

        

Tutuila Vainu'u 
Beta 
240795 2290 ± 40 

2341-2150 
(95.4%) Charcoal 4 

Eckert and Welch 
(2013) 

   δ13C -28.0%     

        

 'Upolu 
Jane's 
Camp RL-464 2220 ± 110 

2069-1518 
(95.4%) 

Tridacna 
sp. 2 

Jennings and Holmer 
(1980) 

 SuF11       

        

 'Upolu 
Jane's 
Camp RL-478 2130 ± 130 

1990-1370 
(95.4%)  

unknown 
shell 2 

Jennings and Holmer 
(1980) 

 SuF11       

        

Manon
o Falemoa 

Uga-
2211 2030 ± 60 

1727-1390 
(95.4%) 

surface of 
platform 4 

Jennings and Holmer 
(1980) 

 SM172    
shell 
unreported   

        

Manon
o Falemoa 

Uga-
2208 2020 ± 55 

1705-1390 
(95.4%) 

shell 
unreported 4 

Jennings and Holmer 
(1980) 

 SM172       

        

 'Upolu 
Vailele 
area NZ 363 1950 ± 120 

2128-1544 
(95.4%) Charcoal 2 

Green and Davidson 
(1965, 1974) 

 SU-Va-1       

        

Ofu To'aga 
Beta 
26463 1910 ± 50 

1551-1298 
(95.4%) 

Turbo sp., 
L. II 4,5 Kirch (1993) 

 AS-13-1  δ13C 2.5%     

        

 'Upolu 
Ten 
Points 

Uga 
1991 1620 ± 65 

1571-1314 
(93.6%) Charcoal 4,5 Hewitt (1980c) 

 
SU-17-
552   

1602-1582 
(1.8%)   

Jennings and Homler 
(1980) 
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Island Site 
Sample 
No. 

Conventional 
age 

Calibrated 
age BP (2σ) 

Sample 
Material Criteria Reference 

Ofu To'aga 
Beta 
26465 1600 ± 70 

1272-963 
(95.4%) 

Turbo sp., 
L. IB 4,5 Kirch (1993) 

 AS-13-1  δ13C 2.0%     

        

 'Upolu 
Apulu 
HHU 

Uga 
1990 1205 ± 70 

1186-933 
(88.2%) Charcoal 4,5 Hewitt  (1980b) 

 
SU-17-
483   

1256-1202 
(7.2%)   

Jennings and Homler 
(1980) 

        

 'Upolu 
Tulaga 
Fale 

Uga 
1985 1115 ± 75 

1172-896 
(82.4%) Charcoal 4,5 Hewitt (1980a) 

  
SU-17-
91     

888-800 
(13.0%)     

Jennings and Homler 
(1980) 
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Table A-3. Unaccepted Radiocarbon Dates for Lau, Fiji. 

Island Site 
Sample 
No. 

Conventional 
age 

Calibrated age 
BP (2σ) 

Sample 
Material Criteria Reference 

Lakeba Qaranipuqa 
NZ 
4810 4010 ± 620 

5720-2650 
(95.4%) 

Bone: marine 
turtle 2, 4 Best (1984) 

Lau 
Group 101/7/197       

        

Lakeba Qaranipuqa 
NZ 
4594 2960 ± 70 

3382-3000 
(95.4%) Charcoal 4 Best (1984) 

Lau 
Group 101/7/197 corr. 3080 ± 110     

        

Lakeba Qaranipuqa 
NZ 
4906 2960 ± 160 

2834-2495 
(95.4%) 

Bone: marine 
turtle 2 Best (1984) 

Lau 
Group 101/7/197       

        

Lakeba Wakea 
NZ 
4807 2780 ± 120 

3068-2758 
(95.4%) Charcoal 2 Best (1984) 

Lau 
Group 101/7/196       

        

Mago Votua 
ANU 
10706 2520 ± 120 

2790-2303 
(93.3%) Charcoal 2 

Clark et al. 
(2001) 

Lau 
Group   

δ13C-24.0± 
2.0E 

2240-2180 
(2.1%)    

        

Lakeba Laselase 
NZ 
4041 2280 ± 100 

2724-1888 
(95.4%) Charcoal 2 Best (1984) 

Lau 
Group 101/7/2(b) corr. 2300 ± 170     

        

Lakeba Qaranipuqa 
NZ 
4808 2260 ± 80 

2490-1882 
(94.5%) Charcoal 2 Best (1984) 

Lau 
Group 101/7/197 corr. 2250 ± 120 

2672-2643 
(0.9%)    

        

Mago Votua 
ANU 
11069 A 2490 ± 60 

2305-1970 
(95.4%) 

Trochus 
niloticus 4 

Clark et al. 
(2001) 

Lau   δ13C     
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Group 0.0±2.0E 

Island Site 
Sample 
No. 

Conventional 
age 

Calibrated age 
BP (2σ) 

Sample 
Material Criteria Reference 

Lakeba Laselase 
NZ 
4040 2000 ± 100 

2062-1544 
(94.6%) Charcoal 2 Best (1984) 

Lau 
Group 101/7/2(b) corr. 1930 ± 110 

2104-2086 
(0.8%)    

        

Lakeba Qaranipuqa 
NZ 
4595 1120 ± 90 

1180-790 
(94.4%) Coconut shell 2 Best (1984) 

Lau 
Group 101/7/197     

1228-1210 
(1.0%)       
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Table A-4. Unaccepted Radiocarbon Dates for ‘Uvea. 

Island Site 
Sample 
No. 

Conventional 
age 

Calibrated age 
BP (2σ) 

Sample 
Material Criteria Reference 

 'Uvea  Utupoa 
ANU 
8442 3076 ± 170 

3578-2782 
(95.4%) Charcoal 2 

Frimigacci et al. 
(1995) 

       Frimigacci (2000) 

        

 'Uvea Utuleve 
ANU 
7411 3010 ±110 

3386-2846 
(95.4%) Charcoal 2 

Sand (1998); 
Sand (2000) 

 MU21  δ13C -24.0%     

        

 'Uvea Utuleve 
ANU 
9450 2766 ± 140 

3212-2455 
(94.1%) Charcoal 2 Frimigacci (2000) 

 

MU 21 
and MU 
46   2390-2366 (0.8%)    

    2410-2400 (0.4%)    

    2445-2440 (0.2%)    

        

 'Uvea Utuleve 
ANU 
9447 2686 ± 170 

3166-2337 
(94.7%) Charcoal 2 Frimigacci (2000) 

 

MU 21 
and MU 
46   3206-3182 (0.7%)    

        

 'Uvea Utuleve 
ANU 
9446 2616 ± 140 

2975-2326 
(95.3%) Charcoal 2 Frimigacci (2000) 

 

MU 21 
and MU 
46   2990-2985 (0.1%)    

        

 'Uvea Utuleve 
ANU 
9449 2506 ± 140 

2798-2288 
(88.1%) Charcoal 2 Frimigacci (2000) 

 

MU 21 
and MU 
46   2278-2152 (6.5%)    

    2843-2821 (0.8%)    
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Island Site 
Sample 
No. 

Conventional 
age 

Calibrated age 
BP (2σ) 

Sample 
Material Criteria Reference 

        

 'Uvea Utuleve 
ANU 
10566 2096 ± 140 

2344-1699 
(95.4%) Charcoal 2 Frimigacci (2000) 

 

MU 21 
and MU 
46       

        

 'Uvea Utuleve 
ANU 
7397 1430 ± 190  1706-926 (95.4%) Charcoal 2 Sand (1998) 

 MU21  δ13C -24.0%     

        

 'Uvea Utuleve 
ANU 
4096 1276 ± 270 1703-667 (95.4%) Charcoal 2 Frimigacci (2000) 

 

MU 21 
and MU 
46       

        

 'Uvea Utuleve 
ANU 
10569 1136 ± 160 1298-722 (95.4%) Charcoal 2 Frimigacci (2000) 

  

MU 21 
and MU 
46             
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Table A-5. Unaccepted Radiocarbon Dates for Futuna. 

Island Site 
Sample 
No. 

Convential 
age 

Calibrated age BP 
(2σ) 

Sample 
Material Criteria Reference 

Futuna 
Malae 
Malu? Gif 7485 2340 ± 280 2995-1688 (94.6%) Charcoal 2 

Frimigacci 
(1990) 

 AF-34?   1670-1624 (0.8%)   Sand (1990) 

        

Futuna Asipani Gif 7488 2180 ± 280 2784-1513 (94.8%) Charcoal 2 Sand (1993) 

 SI-001   1462-1439 (0.4%)    

    1434-1421 (0.2%)    

        

Futuna Asipani Gif 7489 2050 ± 280 2619-1388 (93.1%) Charcoal 2 
Sand (1990, 
1993) 

 SI-001   2707-2632 (2.3%)    

        

Futuna Tavai I-9942 1315 ± 175 1525-900 (92.6%) Charcoal 2 Kirch (1981) 

 FU-11   872-804 (2.8%)    

        

Futuna 
Plateau 
D'asoa Gif 7486 1140 ± 50 1094-919 (91.4%) Charcoal 4 Sand (1990) 

    1140-1102 (3.4%)    

    1168-1161 (0.6%)    

        

Futuna Asipani Gif 7487 1120 ± 70 1149-900 (84.8%) Charcoal 4 Sand (1993) 

 SI-001   872-804 (9.1%)    

        1171-1156 (1.6%)       
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Appendix B.  
 
Elemental Data for pXRF Analysis for Basalt Samples. 

The tables below provide elemental data that relate to Chapter 7 regarding the 

basalt standard during analytical sessions, Tongan and Sāmoan source basalt samples, 

and archaeological basalt samples. 

Table B-1. Precision and accuracy analysis in ppm for Chilean standard. 

Chilean Standard Soil 

ppm N Mean Std Range 

Mn 13 789 69 679-924 

Fe 13 65979 801 64563-67324 

Zn 13 115 10 102-133 

Ga 13 0.85 0.80 0-2.5 

Th 13 2 2 0.5-6.3 

Rb 13 21 2 17-25 

Sr 13 718 19 687-760 

Y 13 9 1 8-12 

Zr 13 163 4 157-172 

Nb 13 24 2 21-27 
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Table B-2. Summary elemental pXRF data for Tongan and Sāmoan basalt 
source samples. 

ppm Island                          

 Tonga                  Sāmoa     

  'Ata      Mango      Lapaha (Tofua)     'Upolu & Savai'i 

  N Mean  Std  N Mean  Std  N Mean  Std  N Mean  Std 

Mn 6 864 111  5 789 584  6 911 41  15 697 186 

Fe 6 66113 2517  5 64464 9008  6 67130 1438  15 67290 5730 

Zn 6 114 17  5 170 35  6 114 15  15 191 95 

Ga 6 1 1  5 4 7  6 1 1  15 3 6 

Th 6 1 1  5 0 1  6 0 1  15 7 3 

Rb 6 7 1  5 11 6  6 6 2  15 45 18 

Sr 6 294 38  5 190 101  6 256 10  15 897 212 

Y 6 7 1  5 15 9  6 8 1  15 15 5 

Zr 6 46 4  5 59 9  6 46 7  15 277 54 

Nb 6 1 1   5 1 1   6 1 1   15 50 14 
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Table B-3. Elemental pXRF data for archaeological Tongan basalt samples. 

Site Sample Context Mn Fe Zn Ga Th Rb Sr Y Zr Nb 

Api Samiu Misc-2 Late 817 69335 117 0 0 2 107 11 61 1 

Faketefua Faketufua Late 597 70273 420 7 5 42 926 21 370 44 

Faleloa Fo1-45 Lapita 931 63089 121 3 0 8 357 20 56 3 

Faleloa Fo1-49 Late 860 67255 178 0 2 42 1055 26 363 46 

Faleloa Fo1-73 Lapita 899 49490 64 8 0 1 301 21 108 3 

Faleloa Fo1-76 Lapita 637 70823 161 0 3 60 1205 15 281 57 

Faleloa Fo1-92 Late 1012 64672 73 0 0 18 245 11 51 2 

Faleloa Fo1-98 Late 737 64551 140 5 0 13 133 16 72 1 

Falevai Ka2-12 Late 756 70831 136 0 3 19 459 11 72 1 

Falevai Ka2-20 PPW 1452 65142 143 0 2 1 114 8 57 3 

Falevai Ka2-50 PPW 1039 66157 166 2 0 0 118 16 76 0 

Falevai Ka2-53 PPW 936 36617 97 13 0 6 195 27 80 2 

Falevai Ka2-57 PPW 738 68744 75 0 0 9 116 11 56 0 

Falevai Ka2-68 Late 991 64982 210 8 1 24 295 13 65 0 

Falevai Ka2-69 Late 1131 58002 216 11 4 44 1080 8 53 2 

Falevai Ka2-aa PPW 1213 56103 150 9 1 8 370 18 79 1 

Falevai Ka2-bb Lapita 1010 64786 133 4 2 4 252 11 52 1 

Falevai Ka4-1 Late 596 70885 175 0 4 51 868 21 415 49 

Falevai Ka4-2 Late 885 69162 148 0 0 11 287 8 52 1 

Ha'ateiho To5-104 Late 984 58418 148 1 7 62 877 14 444 71 

Ha'ateiho To5-117 Lapita 1223 57582 147 9 0 0 307 18 69 1 

Ha'ateiho To5-118 Lapita 1037 54838 105 8 2 46 633 17 189 55 

Ha'ateiho To5-69 PPW 1061 58917 290 15 1 5 301 14 62 3 

Ha'ateiho To5-96 Lapita 991 66272 594 28 0 9 439 10 78 3 

Holopeka Misc-6 Late 790 70124 114 0 0 5 114 9 65 1 

Hunga Misc-10 Late 734 68574 182 0 8 44 909 27 435 50 

Kapa Ka3-1 Late 801 70513 137 0 1 17 212 12 61 1 

Kapa Ka3-7 Late 1108 65149 103 0 0 16 210 13 58 0 

Kauvai 2 Kauvai2 Late 1246 48227 163 13 3 40 363 27 157 2 

Mele Havea HF1-100 Lapita 924 65339 644 32 3 7 269 8 45 3 

Mele Havea HF1-103 Lapita 1313 47660 97 9 1 43 369 27 165 5 

Mele Havea HF1-106 Lapita 842 62877 593 31 0 6 221 11 46 1 

Mele Havea HF1-109 Late 990 68651 421 16 0 9 314 10 60 4 

Mele Havea HF1-95 Lapita 850 67947 128 2 0 5 259 9 51 0 

Mele Havea HF1-96 Lapita 1136 59496 278 14 0 8 283 14 65 0 

Mele Havea HF1-99 PPW 1239 47869 494 33 0 44 369 29 169 4 
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Site Sample Context Mn Fe Zn Ga Th Rb Sr Y Zr Nb 

Mele Havea MH2-52 PPW 865 63064 104 4 0 5 245 8 36 1 

Mele Havea MH2-53 Late 853 61330 134 6 1 18 699 11 68 3 

Monotapu Monotapu Late 742 67947 191 0 6 39 963 28 399 47 

Nukuleka To2-188 Lapita 844 69072 170 3 0 6 521 10 74 3 

Nukuleka To2-266 Lapita 622 70022 174 0 6 26 869 17 308 40 

Nukuleka To2-402 Late 863 54474 118 9 0 2 200 19 92 3 

Nukuleka To2-422 Lapita 706 69156 143 0 1 11 512 11 87 5 

Nukuleka To2-429 Late 875 65183 142 2 0 3 242 8 45 0 

Nukuleka To2-590 Late 1235 60512 89 3 0 5 313 12 61 0 

Nukuleka To2-591 Late 1173 46438 133 11 0 38 360 30 158 2 

Nukuleka To2-668 Late 782 67815 210 0 6 51 897 20 391 44 

Nukuleka To2-99_76 Late 566 70652 164 0 3 25 781 17 335 36 

Ofu Ofu-105 Late 1461 64408 165 6 0 6 81 11 45 2 

Ofu Ofu-160 Lapita 1527 54436 96 7 0 6 237 18 67 0 

Ofu Ofu-165 Lapita 847 68290 115 1 0 1 272 7 52 4 

Ofu Ofu-191 Lapita 756 63132 62 0 0 7 102 14 68 2 

Ofu Ofu-94 PPW 837 44472 138 13 0 0 171 19 47 1 

Okoa Misc-7 Late 571 71027 192 0 7 48 1016 25 394 47 

Otea Ka1-126 Lapita 1177 48358 105 10 0 44 348 26 159 1 

Otea Ka1-129 PPW 825 65929 201 7 0 7 316 9 51 2 

Otea Ka1-150 Lapita 1349 49214 125 11 1 45 391 28 162 2 

Otea Ka1-21 Lapita 993 62893 133 6 2 5 854 18 99 1 

Otea Ka1-22 Lapita 841 69679 152 1 0 5 382 14 54 1 

Otea Ka1-5 PPW 569 54381 81 6 0 0 200 12 52 0 

Otea Ka1-79 Lapita 724 69900 165 0 4 53 1080 24 402 51 

Pangaimotu Misc-4 Late 655 70300 186 0 8 32 791 16 326 39 

Pukotala Ha1-270 Lapita 1193 43821 414 29 0 12 580 25 99 0 

Taunga Misc-5 Late 884 66953 169 0 8 47 1020 26 428 51 

Tongoleleka Li7-1 PPW 929 66140 125 2 0 7 258 7 44 0 

Tongoleleka Li7-103 Lapita 958 56684 139 9 0 3 347 10 35 0 

Tongoleleka Li7-12 Lapita 1236 45141 113 10 1 42 335 26 154 4 

Tongoleleka Li7-16 Lapita 1388 47146 136 11 1 40 354 27 165 3 

Tongoleleka Li7-20 Late 644 71140 159 0 0 9 296 8 38 3 

Tongoleleka Li7-23 Lapita 878 54963 114 8 0 14 211 22 75 1 

Tongoleleka Li7-24 PPW 885 67842 139 3 0 11 237 11 67 3 

Tongoleleka Li7-25 Lapita 1084 62876 202 9 0 7 768 19 87 0 

Tongoleleka Li7-27 PPW 1147 65913 181 3 0 0 113 12 52 0 
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Site Sample Context Mn Fe Zn Ga Th Rb Sr Y Zr Nb 

Tongoleleka Li7-3 Lapita 891 64721 99 1 2 7 279 9 40 0 

Tongoleleka Li7-6 Lapita 905 64176 113 4 0 6 241 8 44 2 

Tongoleleka Li7-82 Lapita 930 67567 135 0 0 15 501 11 75 2 

Tongoleleka Li7-83 Lapita 947 65699 484 23 3 7 321 8 42 0 

Tongoleleka Li7-9 PPW 1323 51963 194 13 1 44 386 24 162 3 

Uluaki Misc-8 Late 792 70208 133 0 0 8 280 14 69 1 

Uluaki Misc-9 Late 791 70215 130 0 0 12 84 10 58 2 

 'Utungake Misc-12 Late 844 67305 213 0 8 51 1281 30 448 54 

 'Utungake Misc-13 Late 1179 63783 210 7 0 4 159 14 61 0 

Vaipuna Ui4-10 Late 669 68271 192 0 8 50 978 20 354 42 

Vaipuna Ui4-2 Late 953 67989 478 18 0 0 380 10 45 4 

Vaipuna Ui4-50 Lapita 1292 46455 254 18 1 42 349 30 163 3 

Vaipuna Ui4-57 Lapita 1067 66628 162 1 1 27 541 12 91 3 

Vaipuna Ui4-68 Lapita 1191 42474 540 38 2 41 335 26 154 2 

Vaipuna Ui4-79 PPW 1571 61383 125 5 0 2 102 14 75 0 

Vaipuna Ui4-89 Lapita 1196 65286 244 10 0 8 308 10 52 0 

Vaipuna Misc-15 Late 680 69594 186 0 7 51 990 20 358 39 

Vaipuna Misc-18 Late 902 70217 233 2 0 0 103 8 54 1 

Vuna Pa1-1 Late 969 65032 185 0 7 58 1135 36 455 51 

Vuna Pa1-215 Late 1403 58665 170 9 0 2 331 14 101 3 

Vuna Pa1-216 Late 834 70549 168 0 3 13 172 7 57 1 

Vuna Pa1-252 Late 532 71518 269 0 2 46 1014 21 384 46 

Vuna Pa1-4 Lapita 877 64137 96 0 0 25 333 17 80 2 

 


