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ABSTRACT

The Pacific is a world of islands, so human migrations are necessarily part of the story of 

this world. It is somewhat surprising therefore to find that there are so many points of 

contention among archaeologists, linguists and biologists about the role that migrations 

have played in producing culture change in Pacific prehistory - just how many migrations 

are we talking about, on what scale, by whom, and when, and which discipline provides 

more reliable evidence? The specifics of the debate may be local, but the substantive 

issues have broader applicability.

This thesis attempts to contribute to the debate by considering the archaeological 

evidence for a hypothesised migration during the post-Lapita period of people speaking 

non-Austronesian languages into the Main Reef and Santa Cruz Islands in the southeast 

Solomon Islands. It describes the theoretical and methodological difficulties in trying to 

assess whether cladistic or rhizotic processes best account for culture change. Previously 

unpublished archaeological material from two Main Reef Islands sites is presented, and is 

compared with the linguistic and human biological evidence pertinent to the case study. 

The narratives of cross-cultural encounters during the historic period are examined to 

investigate how such interactions produce change in cultural traditions, and to assess the 

archaeological visibility of these contacts.

While the archaeological record testifies to cultural borrowings and lendings in the Reef- 

Santa Cruz case, the argument for either large-scale population intrusion or replacement 

is not well supported. The archaeological record appears to be in conflict with the 

prevailing interpretation of history reconstructed from historical linguistics and human 

genetics.

Key words: migration, traditions, AN and NAN languages.
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CHAPTER ONE

RESEARCH FOCUS AND THEORETICAL ISSUES

INTRODUCTION

"But I began to think of time as having a shape, something you could see, 
like a series of liquid transparencies, one laid on top of another. You 
don't look back along time but down through it, like water. Sometimes this 
comes to the surface, sometimes that, sometimes nothing. Nothing goes 
away."

Atwood (1990:3).

This thesis looks down through time from the recent past to the beginnings of 
settlement in the Main Reef Islands of the Reef-Santa Cruz Group. It assesses what 
explanations for change in the post-Lapita period can be supported from the 
archaeological evidence - the hypothesised migration of people speaking non- 
Austronesian (NAN) languages to the area, as proposed by Green (1995, 1997), is a 
particular focus of inquiry. There are several key theoretical and methodological 
problems in identifying population intrusions in the archaeological record, which make 
it difficult to determine whether cultural diversification is better explained as the result 
of branching from an ancestral culture, or by blending from more than one parental 
culture (i.e. by cladistic or rhizotic processes). There is also debate about the degree to 
which human biology and linguistics can assist archaeologists in the reconstruction of 
social history. In this thesis those problems are explicated through a case study which 
explores the origins of the peoples of the Main Reef Islands of the Reef-Santa Cruz 
Group.

The Reef-Santa Cruz Islands are a group of small volcanic and coral islands and atolls 
lying over 350km beyond the eastern end of the main Solomon Islands chain (see Fig. 
1.1). The water gap that separates the Reef-Santa Cruz Islands from their Solomon 
Islands neighbours demarcates the boundary between Near and Remote Oceania, a 
significant biogeographical boundary (Green 1976b: 15, 1991). Crossing the water gap 
was an important milestone in Pacific prehistory. Although human settlement in 
Ancient Near Oceania (the region between the Huxley-Wallace Line and the water gap) 
began at least 45,000 years ago, the water gap to Remote Oceania was not crossed until 
much later, ca 3,100 years ago. The earliest archaeological settlements in the Reef- 
Santa Cruz Islands are those of the Lapita archaeological culture. The first people 
probably spoke an Oceanic language of the Austronesian (AN) language family (Kirch 
1997, Pawley and Ross 1993).
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European visitors portrayed the Reef-Santa Cruz Islands as comparatively isolated, yet 
they were intrigued by how physically diverse the inhabitants were, and speculated 
about their origins. The linguistic picture is also complicated. The inhabitants of the 
Outer Reef Islands speak a Polynesian language, as do the people of the adjacent 
Taumako (or Duff Islands) group. However people on the Main Reef Islands and Santa 
Cruz itself no longer speak Austronesian (AN) languages as the original colonisers are 
presumed to have done, but now speak mixed languages which are thought to be 
basically Papuan (i.e. non-Austronesian or NAN) with significant borrowings from AN 
languages.

The biological and linguistic complexity of the peoples described ethnographically 
seems to belie the notion of geographic and social isolation, and suggests instead a 
complicated history of interaction. Green has argued that the Reef-Santa Cruz is a case 
of non-Austronesian (NAN) linguistic and cultural replacement by a group moving 
from eastern Near Oceania into this area (1991). He suggested that "in the zone from 
the Reef-Santa Cruz island group to New Caledonia and Fiji, but not Polynesia, we are 
dealing with continuing gene flow, and probably on occasion wholly new population 
inputs, which add to the zone's biological diversity" (1997:19). The long-term history 
of the peoples of this island group therefore includes some undisputed instances of 
population influx - by the initial Lapita colonists, by Polynesian speakers, and by 
Europeans in a process beginning with a failed Spanish attempt to settle on Santa Cruz 
in A.D.1595 - as well as the presumed (but to date minimally documented) arrival of 
NAN speakers.

Language, human biology and culture are different attributes of human beings and there 
is no necessary relationship between what language a person speaks, their genetic 
makeup, and their culture. However, these different attributes may be transmitted as a 
coherent package because individuals generally learn their language from their parents. 
The broader anthropological context for post-Lapita transformations is the problem of 
assessing whether cladistic (phylogenetic) processes of branching or rhizotic (reticulate) 
processes best account for changes in these attributes. The former refers to the 
branching of daughter languages, populations or cultures from a single parent, while the 
latter envisages that new languages, populations or cultures arise from mixing or 
blending from more than one parent (Moore 1994:925).

Migration has had a "chequered history" in archaeological theory (Chapman and 
Hamerow (1997:1), and see Anthony 1990,1992, Burmeister 2000, Harke 1998), but 
has again become a topic of research interest. Anthony remarked on how much 
migration studies had changed in the last ten years, but noted "[w]e are still debating
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how migration is reflected in material culture" (2000:554). Archaeological evidence on 
its own may not furnish a convincing case for a migration (Beekman and Christensen 
2003:113, Hudson 1999:160). Hall lists a number of population movements reported 
in literary sources that are "virtually invisible" archaeologically - the Celts in Asia 
Minor, the Slavs in Greece, Vandals in Europe, Mongols in China, and Tutsi in Rwanda 
and Burundi (2002:43). Evidence from biology and linguistics may not coincide with 
material culture. The people of Madagascar are phenotypically diverse, with genetic 
contributions from Indonesia and East Africa, but there is no agreement about the 
sequence or number of migrations to this island, and no external homeland can be 
identified from the archaeology of the earliest continuous settlements on the island. 
Despite the Indonesian contribution to the gene pool, and the dominance of the 
Malagasy language, there is no "decisive" archaeological evidence of Indonesian 
migration (Dewar 1995:315). The problems associated with trying to integrate 
archaeology, linguistics and human biology will be discussed in Chapter Two.

The specific objectives of this research are to:

1. Provide a detailed archaeological sequence for the Reef Islands of the Reef-Santa 
Cruz Group. •

2. Compare this with the sequence already proposed by McCoy and Cleghorn (1988) 
for Santa Cruz Island, and by others for the adjacent Polynesian Outliers.

3. Assess what explanations for change in the post-Lapita period can be supported from 
the archaeological evidence, and how this equates with explanations based on 
historical, linguistic and biological evidence.

4. Contribute to the discussion of the methodological and theoretical issues associated 
with the archaeological identification of population intrusion based on the findings of 
this case study.

The Reef-Santa Cruz provides a useful case study for the wider research objective 
because of the diverse island ecologies, apparently complex social histories and 
linguistic diversity, and well documented period of European contact. The historic 
period provides a control to examine some of the issues raised in this case study 
because of the quality of the written resources, which record cultural intrusions of 
different durations, intensities and outcomes, coupled with a comprehensive 
archaeological record for this part of the sequence.
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This chapter has three parts. The first describes the post-Lapita research context, 
introduces the debate concerning the applicability of phylogenetic or reticulate models 
in the Pacific context, and describes the co-evolutionary framework for studying 
explanations for cultural continuity and change. From this discussion a number of 
issues emerge, such as the methodology for constructing historical lineages, and the 
kinds of cultural traits that might be more resistant to external cultural influences and 
therefore more informative about genealogical continuity.

The second part looks specifically at archaeological approaches to population 
movements, which may represent a phylogenetic process where migrants enter 
unoccupied territory, or a reticulate one where the destination is already inhabited. 
Finally, the utility of these different approaches is assessed, and I extract from the 
overviews those elements that I think will prove useful to this case study, and explain 
how they will be applied in this thesis.

THE RESEARCH CONTEXT

Post-Lapita Research
This case study fits into a regional context of "post-Lapita" research, which concerns 
the nature of, and explanation for, cultural changes following the eventual loss of 
decorated Lapita pottery from all sequences in which it occurred in Island Melanesia 
and Western Polynesia, and the subsequent development over time of locally distinctive 
cultures. The wider research context is the problem of identifying the contribution of 
population influx in cultural change, and examining the coherence between language, 
culture and human biology.

The ceramic banner of the Lapita cultural complex - decorated Lapita pottery - 
disappears from the archaeological record in most of Island Melanesia by about 2700 
BP (Spriggs 2003:205), its end often but not everywhere being marked by a plain ware. 
This change spans the Near/Remote Oceania divide, with attendant differences in 
environment, inter-island accessibility, and prior history of human occupation. 
Sometimes, new assemblages incorporating incised and applied relief designs replace 
Lapita ceramics over a geographical area spanning from Manus to New Caledonia, and 
beyond to Fiji and parts of coastal New Guinea (Spriggs 1993:187). Later still, pottery 
is often abandoned, and there is evidence for Polynesian influence in Island Melanesia, 
in the so-called Polynesian Outliers. Many such sequences become aceramic, but 
exhibit new types of artefacts (e.g. types of shell adzes).
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A number of explanations for post-Lapita cultural transformations have been suggested, 
and are summarised in Spriggs (1997:154-161). They vary in the relative importance 
they attribute to continuity from the Lapita cultural complex, and to disjunctions arising 
from external cultural inputs attributable to population intrusion; or interactions 
between Lapita colonists and the Papuan-speaking inhabitants of Near Oceania, 
creating a blended culture. As Spriggs noted, these processes are by no means mutually 
exclusive (1997:153-154).

Cultural continuity
Spriggs originally argued that cultural continuity could be demonstrated between 
Lapita and immediate post-Lapita cultures in Island Melanesia (1984:204; 1991:307). 
His evidence included similarities in changes in late Lapita ceramics and the 
widespread distribution of Incised and Applied Relief ("Mangaasi") style ceramics, as 
well as continuity in some artefact forms, and the existence of a number of sites 
supposedly transitional between Lapitoid and Mangaasi assemblages (1984:214-218). 
Spriggs (1984:217-218, 1993:196) argued that "a somewhat attenuated chain of 
connection which links communities from Manus to New Caledonia" could have 
provided sufficient communication to maintain similarities in pottery styles, without 
invoking major migrations. Wahome's (1997, 1999) research appeared to support this 
interpretation. He attempted a systematic regional synthesis of post-Lapita pottery, 
based on morphological and decorative elements of published collections, and 
concluded that changes in styles occurred synchronously over wide areas until about 
1500-1000 BP, when there was a reduction in the number of communities making 
pottery. Thereafter pottery styles differentiated.

The argument based on ceramic linkages has become harder to sustain as a result of 
recent research in Vanuatu (Bedford 2000) and Fiji (Clark 1999) (see discussion in 
Spriggs 2003, 2004). Bedford's work has clarified aspects of the Vanuatu sequence, and 
examined the relationships of "Mangaasi" ceramic assemblages across the region. He 
compared homologous ceramic attributes across sites containing Incised and Applied 
Relief wares, and found the apparent region-wide similarities to be a product of 
imprecise terminology, ill-defined . stylistic criteria, and an inadequate data set 
(2000:245). He argued that in Remote Oceania at least, the production of classic 
Lapita pottery ceases soon after settlement and the ceramic traditions that follow appear 
to be unrelated until at least 1000BP. From this date non-ceramic artefacts attest to 
renewed inter-archipelago contacts (2000:246). Clark (1999) also found that there was 
no evidence for the external influences on the Fijian ceramic sequence that had been 
postulated previously. In a joint article, the authors reiterated the importance of 
ceramic comparison at the detailed level of motif design and vessel form, and expressed
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the view that a unified Incised and Applied Relief tradition could not be supported on 
present evidence. They argued instead for the localisation of ceramic traditions in the 
post-Lapita period, with evidence from non-ceramic artefacts of long-distance contacts 
in the more recent past (the last thousand years or so) (Bedford and Clark 2001).

Spriggs pointed to the apparent disjunction between the ceramic and biological 
evidence. If these ceramic traditions were indeed unrelated, then we are left with the 
problem of explaining the human biology of peoples in the eastern Solomons, Vanuatu, 
New Caledonia and Fiji, who look quite unlike Polynesians despite the probability that 
all these islands were first settled by the ancestors of the Polynesians, members of the 
Lapita cultural complex (Spriggs 2003:207-208). The ceramic analyses also raised the 
methodological problems of how to construct artefact lineages, and what categories of 
material culture provide better testimony to continuity or interaction. Following 
Thomas (2001), Spriggs suggested that a "genealogical approach" may be productive, 
the focus of which would include other artefact categories such as shell and stone 
ornaments, but also the "supposedly static and ahistorical spheres" of aspects of daily 
life such as the organisation of space, consumption and preparation of food, disposal of 
rubbish, and burial practices (Spriggs 2003:208-210).

Population inputs
The alternative view to continuity is cultural replacement involving secondary 
population movements, and some have suggested that Mangaasi and Podtanean 
ceramics testify to this movement (see discussion in Spriggs 1997:158). Spriggs 
considered the possibility that the spread of these ceramic styles was linked with the 
secondary spread of Meso-Melanesian (AN) languages from New Britain proposed by 
Ross (1988, 1989), and suggested that if this movement originated in the Bismarcks, 
then these people would already be influenced by the original (pre-Lapita) inhabitants 
of that area, not only biologically but possibly also stylistically (1997:15 8-159). "In this 
sense we can see the intrusive Austronesian Lapita tradition becoming progressively 
"Melanesianized" by contact-induced change and innovation to produce the range of 
local cultural styles found in Island Melanesia in the recent past" (Spriggs 1997:159).

Green observed that the date at which classic Lapita sites end in eastern Island 
Melanesia varies within and between island groups, and that "what cultural assemblage 
follows in each place in content and time is very variable and quite different from the 
situation in Fiji-west Polynesia" (1985:222). He argued that the Reef-Santa Cruz is a 
case of non-Austronesian linguistic and cultural replacement by a group moving from 
eastern Near Oceania into this area, and that Mangaasi ceramics may well represent the 
same phenomenon. He suggested that "in the zone from the Reef-Santa Cruz island
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group to New. Caledonia and Fiji, but not Polynesia, we are dealing with continuing 
gene flow, and probably on occasion wholly new population inputs, which add to the 
zone's biological diversity" (1997:19).

A contrary perspective
The post-Lapita problem as outlined above substantially mirrors the debate in Pacific 
archaeology about the origins of the Lapita cultural complex, and the explanation for 
the appearance of AN languages in the western Pacific, in that it juxtaposes indigenous 
developments with external inputs.

The settlement history of the southwestern Pacific is often represented (some might say 
caricatured) as the tale of two large-scale migrations (Terrell 1981, 2004, Terrell et al. 
2001, Terrell and Welsch 1997). The earliest migration of hunter-gatherer Papuan 
speakers into New Guinea and neighbouring islands occurred at least 40,000 - 45,000 
years ago. Many millennia of isolation ensued before the second migration around 
6,000-3,000 years ago of agriculturalist Austronesian speakers deriving ultimately from 
Taiwan or southern China. Moving into Island Southeast Asia and beyond into Near 
Oceania, they were manifest in the offshore islands there as the Lapita archaeological 
culture.

An alternative view eschewed the need for largescale migrations, and explained the 
Lapita cultural complex as the product of indigenous origins within the Bismarck 
archipelago, arising from internal developments occurring over approximately 35,000 
years of occupation there (Allen 1984, 1991, 1996). Terrell and colleagues (e.g. Terrell, 
Hunt and Gosden 1997, Terrell, Kelly and Rainbird 2001) have challenged the 
interpretation of Lapita as a valid analytical category at all, and have argued that 
historical linguistics is not particularly informative about origins or long-term history 
in the Pacific. Instead they emphasise the role of continuing interaction between Pacific 
peoples over a long period of time, which has obscured any enduring correlation 
between language and material culture. In Terrell's view, for example, it is unnecessary 
to invoke a second (AN) migration to explain mid-Holocene changes in settlement 
patterns, and increasing connections within the voyaging corridor (Terrell 2001b, 2004, 
Terrell, Hunt and Bradshaw 2002). (This is a region favourable to sailing that extends 
from Wallacea to the Solomon Islands, and within which islands are (mostly) 
intervisible, and wind and current changes are seasonally predictable (Irwin 1992)). 
These developments, Terrell hypothesised, might be attributed instead to the formation 
of productive marine environments (resulting from sea level changes) which supported 
coastal settlement on the previously steep and inhospitable north coast of New Guinea. 
Increasing population, and improved accessibility of this coast may in turn have
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facilitated communication with island neighbours (Terrell 2001b, 2004). Terrell's 
scepticism about the separate origins of the AN and NAN languages also renders large 
scale migrations unnecessary (Terrell 1986:62). He favours the view that the 
Austronesian homeland (although he is doubtful about the utility of this concept) lies in 
Wallacea (Terrell 2004:606).

In a series of articles, Terrell and colleagues have argued that phylogenetic models of 
human development in the Pacific derived from the family tree models of historical 
linguistics have greatly understated the role of interaction in producing diversity in the 
region. In their view, the problem partly stems from an obsession with explaining 
Polynesian origins, the main storyline of which - moving Polynesian ancestors from 
Southeast Asia to Polynesia - has ignored the prior history of human occupation in Near 
Oceania, and the long history of interaction within the voyaging corridor.

Terrell and colleagues suggested that because language, biology and material culture 
don't necessarily stay bundled together, language cannot serve as a proxy for culture 
history. The authors doubt that patterns of linguistics and material culture retain any 
evidence of origins but rather represent palimpsests of recent social exchanges, i.e 
reticulate processes obliterate any phylogenetic signal. "Patterns of diversity in 
language, material culture and customs have more to do with how people kept in touch 
with one another than about where the first settlers of Hawai'i, for instance, came from" 
(Terrell et al. 1997:171). They also expressed reservations about the capacity of 
sociolinguistics to predict the circumstances in which changes in material culture and 
biology will coincide with linguistic change (Terrell, Hunt and Gosden 1997:174).

The Sepik case study
An ethnographic model derived from the study of material culture distributions on the 
Sepik coast of New Guinea is used to counter what the authors see as simplistic models 
of the relationship between language and material culture (Terrell 1998, 2001a, 2001b, 
Terrell and Welsch 1990, Welsch 1996, Welsch and Terrell 1998, Welsch, Terrell and 
Nodalski 1992). In the villages located along a 700km stretch of northern coastline, 
sixty languages from at least five unrelated language phyla are spoken (Terrell 
1998:199). The distributions of certain functional classes of objects (eg string bags, 
wooden bowls) were investigated utilising objects from the Field Museum's collections. 
Although it seems that information on "style and object distributions" was collated 
(Terrell and Welsch 1990:158), variations in style, size, ornamentation, materials and 
uses were not discussed in the analysis, which was conducted using broad object 
categories to discriminate "cultural practices" (Welsch et al. 1992:571).
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It was claimed that similarities in assemblages could be predicted on the basis of the 
geographic proximity of villages (i.e. interaction), but not their linguistic affiliations. 
Furthermore, the classes of objects did not coincide with the kinds of social formations 
that are the common focus of ethnographers, such as ethnic groups, or villages. Rather, 
according to Terrell and colleagues, the patterns were better understood as the product 
of social fields in which manufacture was regularised (in part to mitigate environmental 
deficits) and goods were disseminated through networks of inherited friendships.

The Sepik data, which shows how similar artefact assemblages can accumulate across 
linguistic and social boundaries, suggested to Terrell and colleagues another way of 
thinking about the Lapita phenomenon. Rather than seeing "Lapita" as a "monolithic 
cultural complex" - the material banner of a particular linguistic or ethnic group - it was 
"probably a composite (a mosaic) of Oceanic traits", each of which had its own 
historical trajectory, and which first came together in the Bismarcks (Terrell and 
Welsch 1997:568, italics in original). Furthermore, they hypothesise that Lapita pottery 
might be the most visible component of a ritual/cult or dance complex that could be 
acquired by communities who otherwise had little, if anything, in common (Terrell and 
Welsch 1997:568, Terrell 2003). The acquisition of such a complex may have minimal 
effects on other parts of culture (Terrell 2003:72).

Terrell and colleagues have had relatively little to say about how the problem of 
assessing the relative contributions of transmitted traditions and acquired traits might be 
investigated by archaeologists. Challenged by Hudson to be explicit about their 
theoretical and methodological underpinnings (Hudson 1997: 847), Hunt and Terrell 
stated that evolutionary theory provided the framework, and that methodology should 
be based in "populational rather than typological thinking", and should examine time- 
transgressive phenomena to measure the extent and nature of interactions (1997:848). 
They reference two papers by Lipo and colleagues (unpublished at that time) which 
apply seriation to investigate interaction, and they advocate computer generated 
"family-tree models" (such as dendrograms and phenograms) "as a first approximation 
of how similar places, peoples, and artifact assemblages may be to one another" 
(Terrell et al. 1997:175). They have also suggested that such studies should be 
comparative and on a regional scale, given the problems of differential preservation of 
materials in the archaeological record (1997:175).

The following paragraphs outline the co-evolutionary approach to studying cultural 
traditions, using the methods of seriation and, more recently, cladistics.

Coevolutionary theories, and cladistic and rhizotic processes of cultural change
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The similarities and differences between mechanisms of biological and cultural 
transmission are the focus of coevolutionary theories, which treat biology and culture as 
systems of inherited information (Boyd and Richerson 1985, Cavalli-Sforza 1986, 
Cavalli-Sforza and Feldman 1981, Durham 1990, 1992). Biological and cultural 
transmission are not completely analogous, and selection, mutation and drift are 
insufficient to explain changes in frequencies of cultural attributes (Bentley and 
Shennan 2003:460). Boyd and Richerson's (1985) dual inheritance theory explores the 
ways in which different transmission rules relate to different social circumstances, and 
may change the prevalence of a behaviour or attribute. Unbiased transmission occurs 
when there is no preferential borrowing - each individual is as likely to be copied as any 
other. Indirectly-biased transmission, on the other hand, refers to the emulation of 
someone who appears to be more successful or prestigious. Conformist-biased 
transmission refers to copying the most common behaviour in the population. (See 
Bentley and Shennan (2003) for a study of transmission models to account for 
frequency distributions in decorative forms from the German LBK).

As well as discussing rules of cultural transmission, Boyd et al. (1997) discussed four 
models of culture which vary along a continuum in the assumptions made about the size 
of the unit of cultural inheritance, and the relative susceptibility to continuity or change. 
At one end of the continuum is the "culture as species model", which sees cultures as 
whole coherent units resistant to borrowing (e.g through xenophobia), from which new 
cultures are formed only by fissioning and divergence (1997:365). Next on the 
continuum is the "cultures with hierarchically integrated systems" model (1997:365). 
Each culture has a "core" tradition which is again impervious to cross-cultural 
influence, and is stable over time, giving rise to new cores through descent with 
modification. Forming the core are "those ideational phenomena that constitute its 
basic conceptual and interpretive framework, and influence many aspects of social life" 
(1997:371). In addition, there are peripheral elements that "change rapidly and/or are 
widely shared by diffusion" (1997:371). According to Rosenberg (1994:332), migration 
consistently produces punctuated change in the archaeological record, and 
reorganisation of the cultural bauplan (or basic structure). Relocation to a new 
environment frees people to some extent from the constraints of the original society, at 
the same time imposing different survival needs. A new culture is forged by 
combining new behaviours which address survival needs with remnants of the old 
culture which is already diminished by founder effect (1994:329).

Boyd et al's third model treats "cultures as assemblages of many coherent units" that do 
not have a stable core, but are composites of diverse traditions that have been acquired 
from different sources and change independently (Boyd et al. 1997:365-366). At the
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far end of the continuum is the model of "cultures as collections of ephemeral entities" 
(1997:366), in which there are no enduring traditions. Using Moore's (1994) terms, 
these four points along the continuum represent different contributions from 
phylogenesis (the dominant process in models 1 and 2), and ethnogenesis (the dominant 
process in models 3 and 4).

Investigating cultural lineages using seriation and cladistics
In order to reconstruct cultural phylogenies, it is necessary to distinguish characteristics 
that arise from common ancestry (homologies) from those that arise through other 
processes such as diffusion or borrowing (synologies), or convergent evolution 
(analogies) (Boyd et al. 1997:376). Traits that are adaptively neutral - i.e. convey no 
selective advantage - are less likely to be borrowed or independently invented, and 
hence are preferred for construction of phylogenetic trees. Such traits include 
variations in basic vocabulary, or stylistic variations as in decorative motifs on pots 
(Holden and Shennan 2005:21).

Frequency and occurrence seriation were techniques used by culture historians to order 
assemblages in time, but as they are based on the principle of overlapping cultural 
attributes in different assemblages, they may also track cultural phylogenies (Lyman 
and O'Brien 2000, 2001). Lipo et al. (1997:308) suggested that deterministic frequency 
seriation of selectively neutral traits (stylistic variables) could be used to study 
interaction in the archaeological record. For neutral traits,

"the geographic distribution of the trait through time is determined by the 
spatial structure of individuals in the environment and the frequency with 
which individuals encounter each other (which may vary among 
communities). In other words, under null conditions, the frequency of 
interaction is equivalent to the spatial structure of the population."

(Lipoetal., 1997:308)

The focus of their case study was surface collected pottery from the Lower Mississippi 
Valley. The authors were cautious in their interpretation of their groups, as there 
appeared to be questions surrounding sampling bias and differential representation of 
ceramic types. Whether this technique represents an improvement on culture historical 
methods is debateable, as the authors reported that "the fact that the groups outlined 
here match culture historical phases closely suggests that both culture historical 
methods and our approach to seriation are measuring interaction intensity at least 
indirectly" (Lipo et al. 1997:327).

Applying cladistic methods from biology to cultural data to reconstruct phylogenies is a 
relatively new approach (O'Brien et al. 2001:1115). This method creates "a nested 
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series of taxa based on homologous characters shared only by two or more taxa and 
their immediate common ancestor" (2001:1115). Holden and Sherman (2005:22) 
referred to examples of maximum parsimony trees constructed both for languages, and 
material culture lineages ranging from carpets, to pottery, basketry and arrowheads. 
One of these examples is discussed below.

Tehrani and Collard (2002, and see Collard and Tehrani 2005) used cladistics to assess 
the relative contributions of phylogenesis and ethnogenesis to the designs of Turkmen 
textiles in the periods before and after occupation of their territories by Tsarist Russia in 
1881. Significant social transformations followed this defeat, including a shift from 
nomadic pastoralism to sedentarism with traditional forms of leadership supplanted by 
state control. The Turkmen also became increasingly dependent on a market economy, 
and sold crops and craft goods, especially carpets. The data set examined decorative 
characters found on woven artefacts produced by five Turkmen tribal groups. Woven 
textiles were a significant part of the Turkman material inventory, fulfilling many 
functions (2002:444). The authors found that, during both periods, phylogenesis was 
the dominant process in the evolution of carpet designs, accounting for 70% of the 
resemblances among tribal carpets in the earlier period, and 60% later (Tehrani and 
Collard 2002:454). In the later period, "ethnogenesis accounted for an additional 10% 
of the resemblances among the assemblages" (2002:443). The results show the 
resilience of the tribes' textile traditions in the face of profound political and economic 
changes, which the authors suggested accords best with Boyd et al's (1997) model of 
culture as a hierarchically integrated system, in which core traditions persist while 
peripheral elements may change (2002:457). Explanations for the conservatism in 
textile production may lie in endogamous marriage practices; the protracted period 
required to learn weaving, a skill which was usually passed from mother to daughter; 
and a situation of endemic inter-tribal feuding, in which tribal designs may have served 
to identify friend and foe (2002:457-458).

Using seriation and cladistics to reconstruct material culture phylogenies raises several 
important issues. There are conditions which constrain the application of frequency 
seriation methods. These include the pace of change in an attribute (which must not be 
instantaneous); and the necessity for assemblages to represent similar lengths of time 
and to be derived from the same area (Lyman 2001). The assumptions about neutral 
traits are also questionable. Bettinger, Boyd and Richerson (1996) review the 
style/function debate in archaeology - that is, the idea that archaeologists can sort out 
those things people do because they have to (functional behaviours), and those things 
they choose to do when no constraints are operating (stylistic behaviours). The authors 
reject this dichotomy, and argue that "any attempt to create a rigid boundary between
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style and function will fail" (1996:134), and that "stylistic variation is functionally 
important" (1996:159). Furthermore, neutral/drift processes are not the only ones that 
will produce battleship curves (1996:148). Shennan (2000:831, 2002:77) made the 
same point, which he illustrated by the seriation of ceramic assemblages from the 
Linear Pottery Culture in Germany. The frequencies of different band motifs produced 
the battleship curve pattern through time, but the pattern was "produced not just by 
drift but by selection both for and against novel forms of decoration" (2002:77 and see 
p.247). In addition, these techniques require substantial data sets, which makes them 
unsuitable for many archaeological assemblages in which sample sizes are small.

Another issue is interpreting results in real world terms. What the Turkmen study 
shows is that an arithmetical statement about the relative percentages of ethnogenesis or 
phylogenesis in a given artefact lineage (in this case textile manufacture), cannot be 
read unproblematically as a proxy for social history. The relative stability in textile 
manufacture following Russian conquest contrasts markedly with radical change in 
many other aspects of Turkmen life, emphasising the importance of studying multiple 
lines of evidence in culture contact situations.

Returning to the Sepik case study
Terrell and colleagues propose a reticulate model for the Lapita cultural complex, and 
apparently envisage that the mechanisms of transmission are small-scale processes such 
as trade, marriage and local relocations, while the units transmitted are bundles of traits, 
and individual lineages, but not cultural cores. However, there is a particular problem 
with using the Sepik data set as a platform from which to argue for the predominance of 
reticulate over phylogenetic processes in the past - many of its elements are organic, 
and do not survive in the archaeological record. Although Terrell has reported that the 
networks of inherited friendships had survived with modifications in the twentieth 
century, and speculated that this and other "complementary forms of social life" (Terrell 
2001b:58) such as marriage, feasting and funerals, may serve as analogies for the kinds 
of processes by which objects moved in the distant past, his data set is effectively 
synchronic. There is virtually no continuity between the ethnographic objects and the 
archaeological materials recovered to date, which are mostly pottery and obsidian flakes 
(Terrell 1997). This disparity is unsurprising. Usually the archaeological record 
reveals only a small proportion of the total material culture inventory of communities 
that rely heavily on organic raw materials. The comparison compiled by Kirch and 
Green (2001:164-165) of the inventories of four Polynesian communities indicated 
that a meagre 14-23% of the objects recorded ethnographically were made of durable 
materials (stone, bone, shell or coral). An even higher proportion (95%) of material 
culture in pre-industrial Europe was organic (Coles 2001:174, cited in Phillips
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2004:89). Terrell does not offer any method to bridge this disjuncture, although Ross 
has suggested that there may be linguistic evidence of long-term contacts between AN 
and NAN speakers in the area, as there is in the languages spoken on nearby Karkar 
Island (Ross 1997a:184).

Reanalysis of the Sepik data
The Sepik data set has been used repeatedly to illustrate the argument of Terrell and 
colleagues that no systematic or enduring linkage can be assumed between material 
culture and language, and the implications of that discontinuity. However, the 
suitability of the analytical techniques originally applied to the data has been the subject 
of debate, and the data set has been reanalysed both by critics (Moore and Romney 
(1994,1996) and Roberts et al. (1995)), and by Welsch (1996), using different methods. 
Critics have found that linguistic affiliation was as important as distance (a proxy for 
interaction) in explaining assemblage patterning. In a recent reanalysis by Shennan 
and Collard (2005) using various multivariate and cladistic analyses, the authors 
acknowledged the paucity of archaeological evidence applicable to this case, and 
argued that a history of common descent could be inferred if particular material types 
were regularly associated with language, whereas if drift was the process driving 
changes in material culture then variation should correlate with distance (i.e. 
interaction) (Shennan and Collard 2005:144). They investigated material distributions 
in three-village samples comprising two AN speaking villages and one NAN speaking 
village to see whether the two AN villages produced a clade excluding the NAN village 
(supporting the branching hypothesis), or whether the NAN and closest AN village 
produced a clade, (supporting the blending hypothesis). The authors found that there 
were some cultural attributes linked more strongly with AN than NAN speakers, and 
their distributions suggested the transmission of multiple cultural packages. Overall, 
their analyses showed that both branching and blending processes (through mutual 
borrowings) had produced the assemblage distributions, but that the blending had not 
been sufficient to obliterate the AN phylogenetic signal. They concluded that this data 
set could not support the proposition of Terrell and colleagues that the archaeologically 
coherent Lapita complex could have developed without any shared linguistic affiliation 
(Shennan and Collard 2005:162).

Implications of reanalysis and the question of Austronesian cultural cores
Terrell and colleagues have stated that there are no longer any cultural or biological 
attributes which are exclusively associated with AN or NAN speakers, given the long 
history of contact between them. In support of this argument, the authors cited 
Bellwood et al. that "there is little which can be characterized as exclusively or uniquely
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Austronesian held widely today in common across all Austronesian-speaking regions" 
(Bellwood et al. 1995:3 italics in original).

In fact, Terrell et al. quoted rather selectively from "The Austronesians", because it is 
clear that Bellwood and his colleagues saw sufficient "surviving threads" of biological 
and cultural origins among speakers of Austronesian languages to make it worthwhile 
to investigate empirically the transformations that have taken place in Austronesian- 
speaking societies over time (Bellwood et al. 1995:3). Furthermore, these authors did 
not assume transformation has taken place in isolation. "The reality of the past 5000 
years of Austronesian prehistory and history reflects both "bifurcative" and "rhizotic" 
(or reticulate) processes of cultural change... ." (Bellwood et al. 1995:4). Fox and other 
members of the Comparative Austronesian Project have found certain fundamental 
values and organisational principles to be held in common by Austronesian speakers, 
although these may be manifested differently. Fox (1995, 1997) has written about 
Austronesian concepts relating to origins, and has edited volumes on Austronesian 
domestic structures (1993), ideas about place (1997) and with co-author C. Sather 
(1996), concepts about ancestors.

Other researchers have also found the concept of persistent cultural schema among 
Austronesian speakers to be quite productive. Archaeological investigations in the 
Western Solomons have found that core Austronesian concepts relating to ancestral 
origins and mana obscured micro-scale processes of interaction between AN and NAN 
peoples in the western Solomons (Sheppard and Walter 2002, Sheppard et al. 2002). In 
the period A.D. 1300-1500, a particular shrine form was associated with the ancestral 
Roviana polity, which, according to oral tradition, had been established under the 
leadership of chief Ididubangara (NAN speaker originating from Bao, interior of New 
Georgia) through the amalgamation of AN and NAN speaking tribes. This system was 
transformed in the 16th century. The authors suggested that one Austronesian concept 
of ancestral origins (relating to an origin place) was superceded by a second schema 
based on hierarchical ancestral lineages, in circumstances which promoted the 
development of inequality. The Austronesian concept of mana was pivotal to the 
evolution of authority structures, as chiefs demonstrated the endorsement of powerful 
ancestors through feasting and success in head hunting. Archaeologically, the change 
was manifested by skull shrines constructed by chiefs to connect the living and the 
dead, the creation of a large settlement and associated hillfort on Nusa Roviana, a shell 
valuables complex, and the rise of head hunting. Linguistically, in the immediate 
vicinity of Roviana lagoon, the Roviana language has replaced earlier NAN and AN 
languages. The authors note that, at an archaeological scale, there is no evidence of a 
NAN heritage in this area.
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Scaglion (1996) employed ethnographic summaries and linguistic reconstruction to 
investigate the proposition that there was a basic and longstanding difference in 
leadership forms in AN and NAN societies, namely that AN societies were more 
concerned with hierarchy and chiefs. Reviewing ethnographic summaries for 151 
Pacific societies, he found that only 3/78 NAN speaking societies were reported as 
having "chiefs", and the primary reports were sufficiently old to raise doubts as to the 
reliability of the term in these cases. Chiefs were reported in 52/73 AN speaking 
societies (Scaglion 1996:11). He observed that if indeed there was a linguistic basis for 
different leadership forms, then AN speakers have more readily abandoned the form 
than NAN speakers have adopted it. These basic differences had implications for the 
success or failure of colonial administrative structures modelled on chiefly lines.

Reconstruction from archaeological, ethnographic and linguistic data of Ancestral 
Polynesian Society (APS), and the subsequent transformations from this ancestral core 
in Polynesia, has been a longterm research interest of Kirch and Green (Kirch 1984b, 
Kirch and Green 1987, Kirch and Green 2001). Reconstructions have been possible 
for material components of APS (technology, subsistence practices and settlement 
patterns) as well as ideational aspects related to kinship and hierarchy.

Section summary
This first section has concentrated on the Pacific context, and described the 
controversial role of migrations in explaining culture change at different time periods in 
this area. It also discussed the co-evolutionary framework for studying cultural 
traditions, which postulates different models of culture, some of which envisage core 
cultural traditions that are relatively enduring and immune to external influence. The 
controversy in Pacific archaeology over the applicability of linguistic evidence to 
historical reconstruction has been discussed.

The following section broadens the discussion. Migration research today does not 
operate with a unified theory and method - the approaches are very diverse. The 
following section outlines the contribution from each major theoretical paradigm, and 
the issues common to all.

ARCHAEOLOGICAL APPROACHES TO POPULATION MOVEMENT

Migrations and diffusion in culture history
Diffusion, migration and innovation were preferred explanations for culture change 
among culture historians (Chapman and Hamerow 1997, Trigger 1968). Recurrent 
assemblages of artefacts, or persistent diagnostic artefacts, were assumed to represent
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people who shared the same mental templates, which were passed down through the 
generations. The archaeological cultures were equated with a particular people, ethnic 
group or tribe (e.g. the Beaker Folk) whose movements could be plotted by tracking the 
geographic distribution of their diagnostic traditions (for review see Jones 1997, 
Shennan 1989). When new items of material culture without local precursors appeared 
in the record, they were equated with people having different traditions. The approach 
was susceptible to the criticism that migration was used by archaeologists as "a 
convenience for the explanation of anomalous trait distributions" (Adams et 
al,1978:526).

A "Retreat from Migrationism" occurred in countries where the processual paradigm 
supplanted culture history, prompted by evidentiary shortcomings, political sensibilities 
and disciplinary rivalries (see e.g. Adams et al. 1978, Chapman 1997, Harke 1998, 
Renfrew 1987, Rouse 1986). New Archaeologists regarded culture as an adaptive 
system subject to evolutionary processes, and favoured an overtly scientific framework 
that preferred internal social and economic causes of change, and pursued the discovery 
of laws of human behaviour (Binford 1962). Migration and diffusion were deemed 
unscientific; the appropriation of archaeological cultures to nationalist purposes was 
repudiated; while the evidence typically mustered in support of a migration (e.g. a new 
ceramic tradition represented a new group of people) was condemned as inadequate 
(Renfrew 1987:5).

Migrations did not disappear entirely from archaeological thinking at this time. In 
much of Central Europe processualism did not supplant culture history, and migration 
continued to feature in explanation. Furthermore, David Clarke's "nested hierarchy of 
socio-archaeological processes", which linked systematically changes in spatial patterns 
in material culture to different kinds of social process, included migration and invasions 
(1978[1966] :418-420), but these external causes of change received little attention from 
processualists (Chapman and Hamerow 1997:3-4). Commentators now argue that 
processualist explanations could have treated migration in the same way as they treated 
population increase and environmental change, as an external variable in systems 
models (Chapman and Hamerow 1997:3, Chapman 1997:13).

The legacy from culture history
Many of the problems with which culture historians grappled remain relevant to studies 
of population movements today. Two of these - differentiating analogous from 
homologous similarities, and specifying criteria for identifying a migration - will be 
discussed below. Modelling the variability of migration processes, and the sociological 
units represented by material assemblages will be discussed later in the chapter.
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Differentiating analogous and homologous similarities
Culture historians adopted a qualitative method to differentiating objects that were the 
product of common origin. Objects with similar form and function occurring in 
geographically separated locations might be historically related if they also shared a 
number of non-functional attributes, and if a dispersal route for the object/trait could be 
found (Trigger 1968:38). Convergent evolution was ruled out by establishing the 
existence of historical antecedents (Trigger 1968:38).

This rationale underpins Tolstoy's (1972, 1999[1986]) examination of the case for 
diffusion of barkcloth/paper manufacturing technology from Southeast Asia to 
Mesoamerica. His demanding methodology examined all stages of an entire 
technological complex, and the implements involved. Comparisons of similar 
technologies globally served to establish, for example, i) those actions and artefacts 
which were constrained by the physical properties and performance of materials, and 
those which did not affect the outcome and were idiosyncratic; ii) the number and 
geographic distribution of features shared between technologies in different locations; 
and iii) local antecedents. Similarities in components or actions that were idiosyncratic 
were strongly suggestive of diffusion rather than independent invention, particularly 
when there were many correspondences between isolated locations.

In a recent Pacific example, Jones and Klar (2005) assembled a multi-faceted case 
supporting Polynesian inspiration for plank-built boats and composite bone fishhooks 
in southern California, sometime between 400-800 A.D. The plank-built craft are 
completely unlike any other watercraft in indigenous North America. The argument 
that trans-Pacific diffusion is a better explanation for the technical and stylistic 
similarities than independent invention in similar demographic and ecological 
conditions is strengthened by the complexity of the technology, and linguistic evidence 
for borrowing for terms related to woodworking and canoe construction, apparently 
from proto-Central Eastern Polynesian. The practicality of transmission was also 
considered. The boat building and sailing capabilities of Polynesian voyagers were 
judged equal to the task, and the feasibility of the voyage was assessed against other 
known Polynesian voyages within Polynesia, and to South America for sweet potato 
and bottle gourd.

Criteria for recognising a migration
Culture historians developed basic criteria for assessing whether the appearance of new 
cultural traits might represent the arrival of new people. These criteria included the 
number of intrusive units and the rate of change; whether or not intermediate types 
existed; and whether a geographically accessible source area could be located.
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Examples of these kinds of arguments can be found in Childe (1970[1956]:275-277), 
Haury (1958), and Trigger (1968:300-303).

The excerpt from Haury (1958:1), referring to the Point of Pines migration, serves to 
illustrate the basic approach:

"A migration is the probable though not the only explanation in the 
archaeological record of past people:

1) if there suddenly appears in a cultural continuum a constellation of 
traits readily identifiable as new, and without local proto-types, and
2) if the products of the immigrant group not only reflect borrowed 
elements from the host group, but also, as a lingering effect, preserve 
unmistakable elements from their own pattern.

The probability that the phenomena outlined above do indeed represent a 
migration, rather than some other force that induces culture change, is increased:

1) if identification of an area is possible in which this constellation of 
traits was the normal pattern, and
2) if a rough time equivalency between the "at home" and the displaced 
expressions of the similar complexes can be established."

Most of the archaeological studies of population movement I have read do not explicitly 
invoke these criteria. One researcher who has done so is Zvelebil (2000:60), assessing 
evidence for the Neolithic transition in Europe. He proposed that four developments 
were likely to indicate population movement:

"a) the introduction of new cultural traits into a region in more than one 
cultural "subsystem" (or, aspects of culture);
b) their discrete and coeval distribution;
c) the lack of earlier traditions for such traits within the region;
d) and the existence of an adjacent donor culture where such traits occur."

(Zvelebil 2000:60)

Others see some merit in returning to these criteria. Emerson and McElrath (2001:211) 
stated that they have been "forgotten, ignored or overlooked for four decades" but 
advocate their application for assessing disjunctures in the record of the American 
Bottom.

In recent studies it is understood that cultural complexes are unlikely to be transported 
intact, so that trait-unit intrusions are exceptional cases. Where communities have been 
in contact through trade for some time, or occupy similar environments, there may not 
be significant differences in material inventories to start with. Sorting processes operate 
at all stages of the migration. At the homeland, migrants might select only a subset of 
the total inventory to transport. En route and at the destination, environmental and 
social conditions encountered by migrants could result in pragmatic accommodations in 
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the material inventory to ensure survival (see discussions in Cordell 1995, and Rouse 
1986). The significant points remain however, i.e. the inference of a migration is 
strengthened if a source area can be identified for objects that lack local precursors, and 
a refined chronology places them in that source area before their appearance elsewhere.

Migration returns to the archaeological agenda
Ironically, while many archaeologists neglected migration as a research problem, 
researchers in other disciplines pursued it. Their insights influenced archaeological 
approaches to migration when this topic "struggled back into semi-respectability among 
Western archaeologists" in the late 1980s (Anthony 1997:21). The notable 
development from this period is the elaboration of migration models that build on 
social science research, and sociolinguistics.

Rouse's scientific approach
One of the earlier efforts to revive migration studies was Rouse's (1986) work, 
'Migrations in prehistory: inferring population movement from cultural remains', 
which advocated a scientific approach to this problem by generating and testing 
hypotheses using strong inference; rigorous definition of terms; and a cross-disciplinary 
framework in which linguistics and human biology provided supplementary and 
independent sources of information. Examining multiple lines of evidence - 
archaeology, linguistics, biology and ethnohistory - when such information is available 
remains common practice. As Beekman and Christensen put it, "multiple lines of 
evidence increase the confidence in our interpretations when they coincide, but also 
tend to highlight interesting human behaviour when they do not" (2003:154). This 
approach is in accord with Wylie's "cables and tacking" procedure (1989, 1992), which 
indicates how compelling cases can be constructed and evaluated by tacking between 
interpretive linking principles derived from multiple lines of evidence in "source 
contexts" (i.e. generated outside the archaeological context), and the actual evidence in 
the archaeological example, which itself imposes constraints on interpretation. 
Multiple independent lines of evidence that converge on the same explanation "are 
compelling taken together because it is highly implausible that they could all 
incorporate compensatory errors" (Wylie 1992:25, italics in the original).

Integrating these lines of evidence is complicated. The analytical units constructed by 
each discipline are not directly comparable, and the capabilities of each discipline to 
localise events of interest to a particular place, and to date the event are not 
commensurate. The latter problem of dating is significant because it makes it difficult 
to treat these lines of evidence as truly independent data sets. A frequent criticism is 
that specialists in one field do not have a good grasp of the strengths and limitation of
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the methods and results of the other disciplines, and are insufficiently critical when 
applying data from outside their specialty (Hills 2003, Marek 2002, Nichols 1997, 
Sims-Williams 1998). These issues will be discussed in the following chapter when the 
linguistic and biological data relevant to the case study are summarised.

Models of population movement incorporating genetics and linguistics
Culture historians understood that population movements were highly variable in terms 
of the number of people involved, their social organisation, the duration of movement, 
power relationships between indigenes and immigrants, and demographic composition 
of migrating people, and that these factors would all influence the outcomes of contacts 
between indigenes and migrants, and the archaeological visibility of the process (e.g 
Trigger 1968:39-46). Rouse's scientific approach also differentiated between 
population movements into an unoccupied area or an occupied area where the 
inhabitants were replaced, from immigration which involved smaller numbers of people 
moving into a populated area where they were assimilated by the locals (1986:176- 
177).

With developments in human genetics, new kinds of models grounded in population 
genetics were developed. The collaboration that began in the 1970s between the 
archaeologist Albert Ammerman and the geneticist Luca Cavalli-Sforza, on the genetic 
history of Europe, has been highly influential. Their 1984 text incorporated processual 
concepts, including Binford's (1968) density equilibrium model for the origins and 
spread of farming in Eurasia, linking natural resources, increasing sedentism, 
population growth and resource pressure (see discussion in Richards 2003:136-138). 
They proposed a "wave of advance" model through demic diffusion for the spread of 
farming in Europe, a process involving local population growth amongst farming 
communities occurring at a greater rate than hunter-gatherer communities, and random 
migration over short distances rather than any large-scale, mass colonisation.

Renfrew (1987:7) welcomed developments from the field of sociolinguistics, and a 
better understanding of demographic processes from the New Archaeology when 
constructing models that anticipated the linguistic outcomes of population movements 
of variable scale and political import. He proposed a series of models linking different 
categories of population movement (e.g. initial colonization, elite dominance, system 
collapse) with variable linguistic outcomes (e.g. bilingualism, language displacement) 
and archaeological signatures (e.g. complex social organisation, superior military 
technology, or evidence for farming) (1987:120-144). The possible link between large- 
scale language family dispersals and farming, and applicability of the wave of advance 
or other models to such dispersals, are currently topics of considerable research interest
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(see Diamond and Bellwood 2003, Richards 2003, contributors to Bellwood and 
Renfrew 2002). Fort has argued that the wave of advance model is also suitable for 
describing the Lapita dispersal, and its Polynesian derivatives (Fort 2003).

Anthony's migration structures
Anthony's (1990, 1992, 1997) migration models drew on developments from 
demography and geography, and were a significant development for archaeological 
migration studies. Anthony emphasised that migration is a structured, predictable 
process that leaves material signs along the route, as well as at the new destination. In 
Anthony's assessment, "it should be emphasised that the approach to migration 
advocated here is fundamentally different from the traditional culture-historical 
approach, in which normative "cultures" correspond to "peoples", and migrations were 
seen as the activities by which they played out their destinies on the world stage" 
(Anthony 1990:908). He argued that archaeologists were misdirected in focussing on 
the methodological problem of identifying the signature of a migration at the 
destination, and should concentrate on the archaeological correlates of the migration 
structure. He also criticised the wave of advance model because it assumed each 
migratory move was independent; and he argued that the aggregation of dispersals 
occurring over millennia might mask instances of long-distance moves by pioneer 
agriculturalists (1990:902).

Anthony described a number of generalised migration "structures" which were variable 
in scale and .outcome, and might be identified archaeologically. G. Clark (1994) 
protested that migration was poorly defined in archaeology. The considerable variation 
in scale, motivation and permanence in Anthony's (1990, 1997) migration models, 
ranging from short or local migrations, to long-range, circular, chain, career and coerced 
movement, indicates that the term subsumes many different kinds of processes. 
Anthony's models in fact accommodate trade under circular migrations - movements 
made with the intent of returning home.

Anthony emphasised that, contrary to prevailing thought, migration is not just an 
automatic response to population pressure, but a calculated process in which intending 
migrants must weigh "push" factors at the source (discontent about conditions at home, 
whether economic in origin or to do with status and power relationships) against the 
attractions of the destination ("pull" factors), and the cost and availability of 
transportation. What is important in this formulation is that people do not move 
randomly, but to locations about which they have some prior knowledge. Subsistence 
strategies also affect the likelihood of long or short distance migrations. Frequent but 
short distance movements were more typical of those with a diffuse subsistence
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strategy, i.e making use of a broad, diversified base not concentrated on a particular 
locus. Resource depletion was a hazard faced by those with a focal subsistence strategy, 
concentrating on a small range of localised foodstuffs. These communities were more 
likely to undertake long distance migrations (Anthony 1990).

The reaction to Anthony's models has generally been favourable, although some critics 
have reservations about the applicability of models based on modem population 
movements in state-level societies and situations of high population densities, to 
prehistoric communities (Cameron 1995; Clark 1994; MacEachem 1998), or the 
feasibility of identifying the migration structures (Hudson 1999). Zvelebil (2000:57- 
59) examined models for the spread of farming through Europe (e.g. folk migration, 
demic diffusion, leapfrog colonisation, frontier mobility), and the likely genetic 
outcomes, and discussed the possible outcomes of contact between foragers and 
farmers (variations on replacement, integration, survival and reversion). The process 
approach has been applied locally - see Lilley (1996) for example, on push and pull 
factors supporting Austronesian migration, and the role of traders in reconnaissance 
(the equivalent of Anthony's "scouts" (Lilley 1996:24); and Spriggs (1997:104-105), in 
which elements of Anthony's migration model are assessed in relation to Lapita.

Current approaches to migration
The current state of migration studies is illustrated by Burmeister (2000), and 
subsequent responses. The development of an adequate theory of migration appears to 
be still some way off. Methodologically, the dilemma encountered by culture historians 
of distinguishing between the diffusion of ideas and movement of people, remains 
unresolved (Burmeister 2000).

The post-processual critique has, however, provided some new theoretical tools for 
thinking about the migration problem. In repudiating the emphasis on culture as an 
adaptive system best explained by reference to environmental conditions, this critique 
has emphasised the way that social values and cultural schema are materialised through 
the object world i.e. that material culture is meaningful, and plays a part in reproducing 
society (Hodder 1979, Miller 1980). Attention has been refocussed on the transmission 
of culturally embedded traditions and their renegotiation through practice (e.g. 
contributors to Pauketat 2001).

This approach has affected migration studies in several ways. Firstly, some studies 
examine how material culture is implicated in the reproduction or renegotiation of 
identities and social boundaries in the process of encountering others. As Harke 
observed, "migrations can establish identities by providing an origin story; they can
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confirm or accentuate identities in the encounter with 'the other'; and they can blur or 
shift identities through acculturation and assimilation between migrants and native" 
(2004:453). Attention is focussed on the nature of interaction between indigenes and 
migrants rather than the structure of the migration process. The sociological 
interpretation of archaeological units remains a pertinent problem in current migration 
literature - some studies still formulate discussions of identity in terms of ethnicity. 
Secondly, practice theory and habitus are invoked to explain the reproduction of 
cultural traditions. Aspects of these traditions may be distinctive because of their 
enculturative milieu. If they survive the migration process, different traditions may 
serve to identify new immigrants. Thirdly, situating the production, form, use and 
disposal of artefacts within a wider system of cultural meaning and values has initiated 
a discussion about which concepts of style might be productive in migration problems, 
and has broadened the definition of style to include undecorated objects, and ways of 
doing things.

Traditions and practice theories
Practice theories attempt to explain the recursive relationship between the reproduction 
of social structures, and the purposeful and unconscious actions of individuals acting 
under conditions of asymmetrical power and resources (see Ortner 1984). Bourdieu's 
(1977) version of practice theory, and his concept of habitus, seem to be preferred over 
Giddens' (1984) structuration, perhaps because the habitus is also embodied in the way 
a person stands, their gestures, and ways of doing things. This embodiment of habitus - 
bodily hexis - provides the link to techniques, and to ways of engaging with the 
material world. Habitus is not a rigid set of behavioural rules but " a system of 
dispositions, that is of permanent manners of being, seeing, acting and thinking, or a 
system of long-lasting (rather than permanent) schemes or schemata or structures of 
perception, conception and action" (Bourdieu 2002:27 italics in original). People 
"occupying a similar or neighbouring position in social space" - i.e. subject to similar 
material constraints - tend to share the same habitus, manifest in an "affinity of style" 
(Bourdieu 2002:28). Different objective conditions give rise to multiple habitus 
within a society, which are the basis for making social distinctions.

Because the dispositions of the habitus begin to be acquired in childhood; are largely 
unexamined, taken for granted ideas about the way the world works and how one 
should behave in it; and are reinforced and reproduced through daily living, they are 
enduring and difficult to change. Nevertheless, habitus is "the product of history, that 
is of social experience and education", but it is not destiny - it is enduring but not 
immutable, and may be changed by new experiences or education (Bourdieu 2002:29). 
Relocation to a new social and physical environment, then, might produce change in
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the habitus either through changes in the objective conditions in which it is constructed 
and re-enacted; or by exposing people to new patterns of behaviour which cause them 
to reflect on the traditional ways of doing things that they have previously taken for 
granted.

Applications of habitus to migration studies
Some researchers assume that migrants will have a different habitus from indigenes, 
and hence differences in habitus may demonstrate the fact of migration. Frankel (2000) 
followed this approach to argue for the presence of Anatolian migrants in Cyprus in the 
third millennium BC. In this study, habitus "refers to all aspects of society, as lived 
through everyday experience", and was glossed as "ordinary, everyday behaviour" 
(Frankel 2000:168). This usage in turn supported an inclusive view of material culture 
with particular value being placed on everyday things, as opposed to ethnic markers. 
While Frankel stated that "the archaeological identification of migration implies the 
recognition of ethnicity" (2000:167), and he used habitus as an "identifier of ethnicity" 
(2000:168), he did not equate habitus with ethnicity. Rather, it was the purposeful 
expression of habitus as opposed to its unselfconscious performance that indicated 
ethnicity, and this he argued was only apparent for a brief period following settlement. 
Frankel wrote "... the concept of habitus (everyday practical behaviour) underpins the 
explanation of differences between the earliest Bronze Age people of Cyprus and their 
Chalcolithic neighbours as a matter of ethnicity" (2000:168).

Frankel documented a range of systems of production, settlement and technology, 
which in his opinion showed two different but consistent and contemporaneous 
patterns, indigenous Chalcolithic and intrusive Bronze Age. The analytical context 
adopted, which considered the relationships between parts of social systems at a range 
of scales, is interesting. Frankel did not just present a catalogue of differences in 
pottery, housing styles or subsistence, but he speculated for example, about the 
implications of such differences for the organisation of labour, use of time and 
acquisition of new skills, scale of subsistence production, and values placed on the 
landscape. Microdifferences such as motor habits involved in the use of different types 
of spindle whorls, or vessels with handles, were also part of the overall pattern of 
difference between the two cultural traditions. "We can envisage two contemporary 
groups of people within the island living and working in very different ways for at least 
several generations. In other words, we have two sets of people with very different 
habitus carrying out tasks and structuring their lives in different fashions" (Frankel 
2000:178, italics in original).
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Migration was a preferred explanation for the introduction of the new complex for 
several reasons. Although no source or specific region could be identified, and there 
were only a few individual items that were identical to contemporary Anatolian 
examples, there were general similarities between Cypriot and Anatolian materials. The 
nature and range of the new techniques was so extensive that it was unlikely there 
would have been adequate opportunity to learn and transmit them. Few if any of the 
techniques were more efficient or prestigious than existing ones, so they were unlikely 
to have been adopted for these reasons.

Blinkhom explicitly glossed habitus as "habitual practice" (1997:115), the reservoir 
from which ethnic markers are selected. When German settlers continued their 
domestic pottery production tradition (methods and morphology) in England, they did 
so because this asserted their social identity amongst strangers, and "its manufacture 
was subject to strict internally consistent regulation, part of the habitus of the groups in 
question" (Blinkhom 1997:120, and see p. 24). Blinkhom's suggestion that domestic 
pottery might represent social marking in the context of mixed immigrant populations 
is interesting as aspects of this production override functional efficiency (1997:124).

Another application of the concept suggests that some aspects of habitus are better 
preserved following relocation and hence provide better evidence of migrants. While 
Burmeister (2000) advocated the same attention to migration process as Anthony, he 
also explored the idea that the habitus is multi-faceted, with some aspects being more 
susceptible to change than others. He suggested that the "private sphere" or "internal 
domain" is better protected from changed social or economic conditions resulting from 
migration, hence the habitus is preserved. Therefore material culture associated with 
the private domain, typically associated with the interior of houses or other structures 
for example, might be more informative about origins than the exterior (2000:542).

The second outcome of the post-processual critique is a re-evaluation of concepts of 
style. The impact for migration studies is discussed below.

New approaches to style
To the processualists, style was material patterning that could not be accounted for by 
reference to the demands of artefact function (the intended use of the object) or 
constraints arising from technology (the techniques and materials used in its 
construction). Function affected the Darwinian fitness of a population and was subject 
to selection, and therefore was nonrandomly patterned in the archaeological record. 
Style, on the other hand, "denotes those forms that do not have detectable selective 
values" (Dunnell 1978:199).

26



Styles were free to vary stochastically, so they could be used for ordering assemblages 
chronologically. The amount of stylistic similarity between groups became a proxy for 
contact between them, as styles were assumed to diffuse unselfconsciously (see 
discussion in Hodder 1979). This social interaction model underpinned the ceramic 
sociology, which investigated whether patterns of post-marital residence and learning 
could be inferred from ceramic style distributions (Deetz 1965, Longacre 1964, 1970). 
Ethnographic studies demonstrated that physical proximity and interaction alone were 
insufficient to account for patterning in artefact distributions (Hodder 1979). Another 
passive view of style was the concept of isochrestic variation proposed by Sackett 
(1982, 1990). Isochrestism is the notion that there are many different ways of 
achieving the same purpose, and members of a particular group unselfconsciously learn 
the solutions preferred by that group. Such choices were held by Sackett to be 
"diagnostic or idiomatic of ethnicity" (1990:33).

Active approaches to style emphasised the role of style as a vehicle for communication, 
transmitting information about group and individual identity. The information exchange 
model associated with Wobst (1977) focussed on style as decoration which was added 
to an object at some cost. How efficiently the message was transmitted depended on 
the relative visibility of the object. Wiessner argued that not all material culture 
functioned actively to create social relations, but that in situations where this was the 
case, information exchange theories were insufficient to explain stylistic distributions - 
she proposed that the behavioural basis for style was social identification through 
comparison (1985). Two types of style could be distinguished. Emblemic style 
consciously communicates information about identity to a defined target group - 
"because it has a distinct referent, emblemic style carries information about the 
existence of groups and boundaries and not about degree of interaction across them," 
(Wiessner 1983:257). Assertive style, in contrast, "carries information supporting 
individual identity", has no direct referent, and may or may not be employed self
consciously (1983:257-258). It may, however, provide a measurement of social 
contacts as it can be influenced through acculturation and enculturation (1985:258). 
The problem is that an object may exhibit both types of style simultaneously, and 
Wiessner (1989) later proposed greater interchangeability between emblemic and 
assertive styles, depending on conditions prevailing within the social group, and the 
value of sending messages to different observers.

Critics of these formulations of style have argued that style, function and technology 
cannot be disaggregated in this way and simplistically correlated with different spheres 
of social action; and that the social significance of objects cannot be inferred from 
decoration alone (see discussion in Dietler and Herbich 1998:237-238). Generally an
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emphasis on style has meant design, which eliminates undecorated objects from 
consideration. Undecorated objects, manufacturing techniques, morphology and 
utilisation may also convey information (Hodder 1982, Lemonnier 1986, Sackett 1991). 
A technological style (or technological systems) framework situates artefact 
manufacturing, use and disposal in a wider social context (see Dobres and Hoffman 
1994, Gosselain 1998, Lechtman 1977, Lemmonier 1986, Nelson 1991, Pffafenberger 
1988, contributors to Stark et al. 1998).

Ethnoarchaeological research shows that technological behaviours are not simply 
adaptations to environmental and functional constraints (Gosselain 1998:99). Most 
technical problems have more than one solution, and it is the repetition of a particular 
set of choices that constitutes a manufacturing tradition. This is culturally embedded 
knowledge passed from generation to generation. Some technical sequences are very 
stable as they depend on "unconscious and automated behaviours" (Gosselain 1998:92), 
and on the development of motor habits. Some researchers regard technological styles 
as unselfconscious and hence more reliable indicators of social boundaries (Cameron 
1998).

Technological styles and aspects of daily living - applications to migration studies 
A study by Lightfoot et al. of the multiethnic Fort Ross community sets out an 
alternative way of studying the meaning and nature of cultural changes in pluralistic 
contexts (1998). While culture contact studies have often relied on artefact measures 
such as the ratio of European to traditional items, or production of local types in new 
materials, as proxies for acculturation, Lightfoot et al. examined how the routines of 
daily living in multi-ethnic households at Fort Ross were maintained or modified 
compared with practices in the origin places of the inhabitants. Referring to Ortner 
(1989) and Bourdieu's (1977) habitus, Lightfoot et al. argued that through habitual daily 
routines, people "enact and construct their underlying organizational principles, 
worldviews, and social identities" (1998:199).

Fort Ross was a multi-ethnic outpost of the Russian-American Company. Many of the 
Native Alaskan men (mostly Alutiiq) who worked there established households with 
women from local Native Californian tribes. Because the composition of the multi
ethnic community was known, Lightfoot et al. (1998) were able to compare "the spatial 
organisation of daily practices" of people living in this location with the practices 
typical of their homelands, to examine how social identities were maintained or 
renegotiated in this new setting. The range of practices investigated included "the 
maintenance of residential space, the organization of trash disposal, the menu and 
preparation of food, the material culture from domestic contexts, and settlement layout"
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(1998:205-206). The scale of observation ranged from household and community 
levels, to regional and panregional.

The “worldviews” and “structuring principles” of the various occupants became visible 
at different analytical scales. The internal layout of the settlement into ethnic 
neighbourhoods reflected company policy. Within these neighbourhoods, residents 
were given latitude to lay out their own communities, and Alutiiq principles of spatial 
organisation could be recognised in the Native Alaskan Village site. Within individual 
households, the removal of rubbish from within the dwelling and its immediate 
surrounds, and disposal elsewhere, followed Native Californian (Kashaya Porno) 
practices. A mixed menu developed in interethnic households, as each party introduced 
unfamiliar food items to the other, but food was cooked using the traditional Kashaya 
hot rocks method. Some special cuts of meat from marine mammals, favoured by 
North Alaskan people, were also prepared. Domestic toolkits reflected Kashaya 
traditions, and European materials, such as ceramics and glass, were used to make 
local artefact forms, rather than to emulate European domestic practices that might 
improve the status of local women in the eyes of Russian administrators. The local 
women may have preserved their Kashaya identities because their relationships with 
foreign men were often tenuous, leaving them to turn to kin for support. 
Methodologically, this study depends on a multiscalar approach, from regional 
comparisons, to point-plotting of bone refuse. According to Lightfoot et al. (1998:217), 
depositional events are a productive scale of analysis for studies of daily routines.

Stark et al.(1998) noted that, in Southwestern archaeology, the scale of culture areas 
(defined by the distribution of certain artefact types, architecture, or other parameters) 
exceeded the boundaries of traditional small societies. They investigated how 
technological style in utilitarian ceramics, and the construction and organisation of 
domestic space in sites of the Tonto Basin of Arizona, reflected cultural preferences at 
local scales of analysis, in contexts where population movements had occurred. 
Evidence for migration during the Colonial Period (between A.D. 700-800) included 
settlement layout, architectural forms, use of ritual and domestic space, and utilitarian 
ceramics, all of which resembled traditions in the Phoenix basin, particularly along the 
Gila River. In this period, an emphasis on ceramic technological styles (including 
choice of temper) provided a better indication of the likely origin of immigrants than 
previous stylistic analyses. For the early Classic period (A.D. 1250-1350), analysis of 
ceramic technologies, and ideas about space revealed that people with different cultural 
traditions resided within some settlements. The researchers found that stylistic variation 
operated at a broader interaction scale, while technological styles related to boundaries 
at local levels.
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Cameron (1998) investigated migration as a form of movement across social 
boundaries, and explored how technological styles might enable social groups to be 
differentiated in the archaeological record. In three areas of the southwest - Mimbres, 
Hohokam and Rio Grande - there is debate about whether culture change can be 
explained by migration, and whether coursed adobe construction techniques were 
introduced by migrants, or were a local innovation. The ultimate derivation of this 
technique cannot be resolved because of inadequate dating, but Cameron showed how 
considering different aspects of style as well as environmental constraints might help to 
explain the distribution of this technique, and to identify social boundaries. Taking into 
account the context and visibility of coursed adobe construction, Cameron looked at 
how wall fabric might have been used to identify group boundaries (emblemic style) or 
may represent reproduction of a learned technique without the intention of signalling 
(technological style). She noted that it was not always possible to tell which was in 
operation. She was also able to discount environmental constraints (such as local 
availability of suitable stone or low rainfall areas) as the sole influence on the choice of 
construction technique.

Archaeological and social units in current migration studies
Welsch and Terrell (1998) questioned the social correlates of units recoverable from the 
archaeological record because they found that the patterning of assemblages along the 
Sepik coast did not coincide with discrete units such as ethnic or linguistic groups, or 
villages. They suggested that what is likely to survive is evidence of "larger social 
formations", hence the scale of archaeological inquiry is better suited to regional and 
comparative analysis rather than questions of local ethnography (1998:73-74). These 
findings relate to a wider discussion in archaeology about the interpretation of 
archaeological units, the difference between archaeological and ethnographic scales, 
and the structure of the archaeological record itself.

The debate about the sociological interpretation of archaeological assemblages is 
longstanding. Trigger contrasted the view that assemblages could be equated with 
peoples or tribes (as in Kossina's (1911) intepretation, for example), or were a product 
of common social traditions (for example, in Childe 1970 [1956]), with Willey and 
Phillips' (1958) definition of a culture as a spatially and temporally limited 
archaeological unit, which did not correspond to, and was not coterminous with, any 
single type of social unit (Trigger 1968:16-17). He elaborated on anthropological 
evidence for the discrepancy between social and political configurations, and material 
culture distributions, and the inability of the archaeologist to reconstruct ethnic groups.
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Rouse's peoples and cultures, identified by their norms in each local period of 
chronological charts, were expressly not equivalent to ethnic groups, which "cannot be 
followed back into prehistory because it is impossible to identify them 
archaeologically" (1986:162). Rouse argued that archaeology and social anthropology 
operated at different scales, (social anthropologists concentrated on small-scale 
movements occurring in short time frames), and constructed different analytical units. 
The emically-defined ethnic groups studied by social anthropologists were incompatible 
with the "scientific classifications" of archaeologists, physical anthropologists and 
linguists (1986:162).

Ethnic groups are still on the agenda in the context of population movements. Cameron, 
for example, stated that "the identification of migration is, in most cases, inextricably 
linked with the definition of "ethnic" groups in the past, and the definition of "ethnic" 
groups is based on the always problematic assumption that distinct groups have 
identifiable material culture traits" (2000:556, and see Frankel 2000:167, Hudson 
1999:160)). The archaeological identification of ethnic groups is problematic (see 
Jones 1997, Shennan 1989). Barth's (1969) book overturned the prevailing 
understanding of the genesis, composition and expression of ethnic identity, and 
effectively ruptured any simplistic correlations between ethnic groups and diagnostic 
trait complexes. Barth repudiated the essentialist characterisation of ethnic groups as 
isolated, self-perpetuating populations and proposed instead that ethnicity was an 
organising principle - a way of sorting out them from us - not an expression of 
difference in cultural inventories. The boundary of an ethnic group was more important 
than the cultural stuff within it (Barth 1969:12, 1969:15). Barth suggested that ethnic 
signs might include such items as "dress, language, house form, or general style of life" 
(1969:14), but only group members could decide what was relevant. Cohen (1978:386) 
observed that "the variety, numbers, and kinds of such markers are as numerous as 
mankind's capacity to attach significance to any and all objects and behaviours that 
provide some common characteristics for group membership."

Ethnic groups were dynamic, created and manipulated through ongoing social 
negotiations (Barth 1969, Cohen 1978). They were also conceived of as self-interest 
groups, which strategically expressed or downplayed their differences relative to other 
groups in pursuing economic or political advantage. In this interaction view, ethnicity 
is situational, meaning that it matters a great deal more in some circumstances than 
others (Jenkins 1997). Cohen (1978:389) observed that ethnicity frequently does not 
even feature in intergroup relations because "it is often in no-one's interest to utilize this 
particular form of status delineation." Ethnicity is also one of many aspects of 
individual identity, such as gender, age and occupational roles, that may become salient
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depending on the circumstances of interaction (Cohen 1978, Roosens 1989, Royce 
1982), so ethnic markers must be disentangled somehow from those signalling other 
facets of identity.

There is debate amongst archaeologists about whether ethnic units even existed in 
egalitarian societies in the past or are a product of state-level societies. Further, there 
are concerns that the ethnic groups on which ethnographers focus were actually 
constructed by colonial administrators to facilitate their task (MacEachem 1998, 
Shennan 1989). Artefact distributions often extend over much greater geographic areas 
than the territories of ethnic groups identified by ethnographers (e.g Gosden 1994, 
MacEachem 1998), and ethnoarchaeological studies attest to the discrepancy between 
ethnic and material culture boundaries (Hodder 1979, MacEachem 1998).

Approaches to ethnicity in migration studies
In his study of Japanese ethnogenesis, Hudson (1999:9) suggested that the emic view of 
ethnic identity focussed too heavily on the synchronic construction of ethnic identity in 
relation to another group, and ignored the historical foundation of ethnic sensibility. He 
argued that archaeologists could not identify emic ethnicity from the archaeological 
record, and suggested instead that they should work with the objective - etic- elements 
of ethnicity. He proposed a hierarchy of ethnic concepts, consisting of core population, 
etic ethnos which often equated with an archaeological culture, and the emic ethnos 
which was an " 'imagined' self-identity" 1999:12). The core population, which 
exhibited basic biological and often linguistic continuity, could be studied using 
phylogenetic classification, while the latter two required interaction approaches, in this 
case derived from world systems theory (Hudson 1997:847). A core population 
developed in the Japanese islands during the Yayoi period, when rice-farming people 
arrived from Korea ca 300-200 BC, and either replaced, or intermarried with, the 
Jomon people already living there. This core did not correspond to any single etic 
ethnos (1999:236). An etic Ainu ethnos developed in the twelfth century, through 
interaction with the core Japanese population, and contacts in the wider Asian region. 
It was not until the twentieth century that the core Japanese population began to see 
itself as a single ethnos (1999:12-13).

Stone (2003) investigated relations between migrants and indigenes following 
migrations into three western pueblos of Arizona, looking specifically at how ethnic 
identity was strategically expressed or withheld by migrants in pursuit of their 
economic and political goals, and how these strategies were related to social structure 
and the size of migrating groups. Rejecting both interaction and habitus-derived 
models of ethnicity - the former because it ignored the social and cultural context of 
interactions, and the latter because the unconscious and unexamined habitus cannot 
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explain strategic expressions of ethnicity - Stone adopted a framework within which 
"both historically bound structural constraints and reflexive individual decision making 
are present" (2003: 41, italics in original). She argued that where identity is a 
mechanism for manipulating and negotiating social relations, it is necessary to look at 
intentional use of symbols, in multiple artefact classes (2003:43). To be successful, 
ethnic markers must be visible and comprehensible to those sending the message and 
those intended to receive it (2003:43). Broadly following Wobst's (1977) view on the 
communicative function of material culture, Stone suggested that the importance of 
ethnicity to a community could be assessed by the "variability in the visibility, 
portability, and frequency of use of ethnic markers" (2003:44). While some aspects of 
material culture such as the exterior of buildings may be enduring and visible to 
everyone, access to a building may be restricted so its interior layout might be seen by a 
limited number of people. Portable items such as ceramics, lithics, styles of dress and 
ornaments might be used to signal ethnic identity, but could either be displayed or 
hidden from view as discretion dictated. "These symbols are particularly useful when 
permanent displays of ethnic identity may be socially detrimental, but when situational 
expression is important for channeling interaction to form economic and political power 
blocks for specific purposes" (Stone 2003:44).

The different outcomes observed in Stone's cases reflect differences in the size of 
migrating groups, and the political organisation of the communities they encountered. 
In the Silver Creek region, lack of differentiation in either external or internal 
construction of space, and the generalised distribution of different ceramic 
technologies, suggested to Stone ethnic differences were not emphasised, and migrants 
were integrated into the existing community. At Grasshopper Pueblo, immigrant 
burials were identified by a particular form of cranial deformation, and strontium 
isotope analysis of teeth. Comparison of grave goods and grave preparation showed 
that immigrants enjoyed generally similar conditions to locals in regard to burial 
location, access to food, and participation in local systems of status competition. Their 
different origins were visible, however, in the interior arrangement of room blocks and 
different construction materials. Stone concluded at this location that" ... ethnicity was 
not a social role that was actively performed and signalled to others, or which 
channelled communication across ethnic lines" (2003:54). In both these situations, 
small numbers of migrants arrived over a period of time, while local communities were 
still small and social organisation was "fluid" (Stone 2003:61).

A different outcome was observed in the Point of Pines case, where ethnicity was 
important, and was signalled both by permanent markers on the landscape, and by 
ceramics that could be displayed or hidden (Stone 2003:58). Migrants established an
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enclave within the community (2003: 57). They built both ritual and vernacular 
structures that differed from local norms in construction methods, some aspects of 
exterior form, and in internal organisation. Certain foodstuffs stored by the migrants 
were restricted to their part of the site, as was their foreign style of ceramics. The 
migrants eventually left the community following hostility with the locals. In this case, 
the influx of migrants was rapid, and on a scale which enabled them to be self 
sufficient. The local communities had already aggregated and were sedentary, 
permitting less flexibility in negotiating new social roles.

This chapter has been broad in scope, its purpose being to show the diverse theoretical 
approaches to identifying population intrusions in archaeology. In the final section I 
discuss particular aspects that might be productive in the Reef-Santa Cruz case.

DISCUSSION

Among the ideas I consider useful are some of the empirical observations about 
migration as a process. As stated previously, migration is a broad concept, subsuming 
interactions of different durations, and scales. Some forms of migration are more likely 
than others to be detectable archaeologically. The outcome of secondary migrations 
(into territory that is already inhabited) will be mediated by the size of the migrating 
group (which determines whether or not it can be self-supporting), the character of the 
relationship that is established with indigenes (whether or not they are likely to be 
perceived as a political or economic threat), and the suitability of their material culture 
for the new environment. Migration is a patterned process rather than a random one, 
and people tend to move to areas about which they have prior knowledge.

On the theoretical side, objections can be made to the way each of the theoretical 
paradigms addresses the problem of migration, but there are elements in each that are 
useful. Evolutionary and social constructionist/idealist explanations of the 
archaeological record have a different perspective on traditions, but they are not 
irreconcilable. As Preucel and Hodder (1996:311) suggest, the apparent differences 
may have to do with accommodations to scale. Evolutionary theories are explicitly 
scientific in their approach to the archaeological record. They take a long term view, 
and emphasise the reproductive fitness of traditions, how selection operates on them, 
and how differential transmission mechanisms alter the frequency and persistence of 
traditions over time. Some variants of evolutionary theory have difficulty 
accommodating decision making or intent. Critics of evolutionary theories reject 
explanations that privilege external environmental forces, or imperatives to optimise 
efficiency. Idealist theories invoke practice or agency to explain how day-to-day
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renegotiation and reproduction of cultural meanings may generate stability or variation 
in traditions.

Both are historical theories - selective forces act on existing variation to create 
traditions; while idealist explanations focus on how people recreate or modify past 
traditions through daily practice. Whether social constructionist views are convincing, 
however, depends on the nature and resolution of the archaeological record itself. 
Killick, for example, is cautious about the "plausibility" of some social interpretations 
of technological choices, given the difficulty of inferring intentions in the absence of 
written explanations (2004:574). He argues that very few studies meet the standards of 
material evidence that he considers essential, i.e. rich and diverse data sets, good 
temporal and spatial resolution, and detailed excavation records (2004:574). Where 
data is poor, "it may not be possible to make convincing social interpretations of 
technology" (2004:575). He is not persuaded, for example, that the sparse material 
record typically associated with mobile hunter-gatherers lends itself to explanations 
involving social agency, as some researchers claim (2004:575).

In similar vein, others have argued that ethnographic analogies and theories derived 
from the social sciences may not be applicable to the archaeological record because of 
the disparity between the scale of artefact distributions and known ethnographic units, 
and considerations to do with the temporality and structure of the archaeological record 
itself. Schiffer (1972, 1976, 1987) emphasised that in order to interpret archaeological 
data it is first necessary to understand the site formation and post-depositional processes 
that have been operating on these materials. The record cannot be interpreted directly 
as a reflection of the past cultural context in which it was produced, because it has been 
transformed from that context. That only a small percentage of a total cultural 
inventory will survive to be excavated, except in very unusual conditions, has already 
been noted.

Binford (1981) argued that the record did not represent a particular moment frozen in 
time, like the remains of Pompei, but was a palimpsest of materials accumulated over 
time as a result of different episodes of activity. The timescales encompassed in the 
archaeological record may be vast (particularly for the Pleistocene, and Palaeolithic 
archaeology), and archaeological distributions of objects can be far greater than the 
scale of communities studied by ethnographers. The archaeological record retains 
evidence of both short-term events (such as flint knapping) and more enduring one-off 
events, (such as the construction of monumental architecture) (Shennan 1993), so that 
the components of a site have different temporalities. (For discussions of time 
perspectivism see Bailey 1983, 1987, Fletcher 1992, Murray 1997, 1999).

35



Lucas (2005) disagreed with Binford on the use of ethnographic analogy for 
archaeological interpretation. He argued that "Binford characterizes the ethnographic 
context as something existing in one-dimensional time", whereas the past and present 
are interconnnected and "the ethnographic context is equally enveloped in deep 
timescales" (Lucas 2005:47). Fragments of the past (whether built landscapes, 
technologies, political or value systems) endure and resonate in the present.

However, considerations about taphonomy, scale and resolution, do mean that it may 
not be possible to detect events of short duration in human history such as the 
situational expression of ethnic identity, or other kinds of social processes (such as the 
exercise of agency) preferred by the idealists. I discount ethnicity as a useful construct 
for migration studies. There is no reliable link between ethnic identity and the 
archaeological record. People may make use of the materialised world to emphasise 
their identity, or they may not. A person's origins and how that person identifies 
him/herself are two different problems. Historical archaeological studies of culture 
contact point to the preservation of local identity despite acquisition of foreign goods, 
and sometimes extensive replacement of traditional material culture (e.g. Rubertone 
2000).

Bourdieu's habitus seems to me no less problematic. Jenkins (1992) has raised many 
objections to this practice theory. Among others, he has questioned the very meaning of 
dispositions; suggested that Bourdieu denies the importance of rationality; argued that 
habitus is dependent on external forces for change; and suggested that an embodied 
habitus is " a reasonable enough individualistic concept - allowing for its problems of 
definition - but a wholly implausible attribute of collective or abstract social entities" 
(1992:93). These are not minor criticisms, but even ignoring these, I remain 
unconvinced that the individual habitus, as a deeply ingrained, personal system of 
internalised, unexamined dispositions, can ever be adequately reconstructed through the 
fragmentary archaeological record. I agree with Gosden's view that Bourdieu's practice 
theory lacks " a real consideration of material culture" (1994:121). Gosden thought this 
was because he has "no real theory of time" (1994:122). I think that the difficulty stems 
from the nature of the problem in which Bourdieu is interested, which is the production 
and maintenance of privilege and class systems. For Bourdieu, the material world 
provides the material constraints that structure the habitus, and objects represent the 
materialisation of cultural or economic capital (e.g. Bourdieu 1984). In my view, some 
archaeologists tend to diminish the complexity of habitus to little more than a 
convenient post hoc explanation for habit or habitual practice, while bodily hexis 
becomes little more than motor habit. Furthermore, relocation to a new environment 
seems exactly the kind of challenging situation where rational decisions are called for.
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Bourdieu's theory of practice admits the possibility of such decision making, but only 
within parameters determined by the habitus:

"The lines of action suggested by habitus may very well be accompanied 
by a strategic calculation of costs and benefits which tends to carry out at a 
conscious level the operations which habitus carries out in its own way... 
Times of crisis, in which the routine adjustment of subjective and 
objective structures is brutally disrupted, constitute a class of 
circumstances when indeed 'rational choice' often appears to take over.
But, and this is a crucial proviso, it is habitus itself that commands this 
option. We can always say that individuals make choices, as long as we do 
not forget that they do not choose the principals of these choices."

(Wacquant 1989:45 cited in Jenkins 1992:77).

As far as Burmeister's suggestion that the internal habitus might be less susceptible to 
change after a migration, I agree with Eggert (2000:557) that it seems unlikely that 
such a neat division between the internal and external aspects of daily life could be 
accomplished, or that change in one part of the habitus - the external domain - would 
not effect changes in other aspects. Attributing the reproduction of traditional practices 
following migration to maintenance of the habitus seems to me a rather trivial use of 
practice theory in which habitus supplies the theoretical mandate for cultural 
reproduction through daily activity, but actually contributes little more to our 
understanding of migrant behaviour than Rouse's empirical statement that "[a] people 
carries its culture with it when it migrates " (1986:4).

In the following paragraphs, I propose another way of approaching the migration 
question that is based on more archaeologically accessible phenomena, utilising the 
concept of enduring schemata or cores explored by Boyd and Richerson (1985), 
Shennan (2002), and Sheppard, Walter and colleagues (2002). Archaeology is a way 
of comparing the history of processes that have operated on cultural systems and 
transformed them over the long-term. These processes include selection, ecological and 
environmental constraints, and interaction with other communities. Following Boyd 
and Richerson (1985), and the earlier discussions about key concepts commonly found 
among Austronesian speakers, some cultural elements may be more enduring than 
others. In a critique of adaptionist explanations for culture change, Trigger argued that 
cultural traditions - enduring "stores of ideas" and "social values" - were just as 
important in constraining human behaviour as ecological conditions. Cultural worlds - 
of meaning, ideology, and values - are reconstructed through the reproduction of 
objects, landscapes and cuisines. Trigger proposed "a new synthesis for archaeological 
explanation" combining materialist and idealist views of culture (Trigger 1991:559- 
560). This synthesis was to be accomplished by "trying to investigate as many of the 
factors that constrain human behaviour as possible" (1991:563).
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As Sheppard et al. (2002) discussed, different aspects of the materialised world respond 
to selective pressures differently (2002:57). The longterm operation of materialist 
forces favoured by evolutionary theorists provides a kind of baseline economics from 
which we could hypothesise, for example, that food production techniques, or adze 
production technologies, respond to utilitarian constraints, and may be subject to 
convergence in similar circumstances. Trigger (1991) provided a useful review of these 
kinds of constraints. External constraints are ecological, technological and economic, 
and arise from coping with a particular range of more or less abundant resources. 
Constraints inherent in the biology of the human body and brain (including the 
limitations of memory as a mechanism for transmitting traditions) are often related to 
ecological constraints. Systemic constraints arise from information processing and 
communication needs, which limit the range of organisational forms human societies 
can take. These constraints do not function in a deterministic way, but present a range 
of possibilities.

However, less constrained aspects of material culture, such as a religious structure, 
materialise core structural principles or ideology, both in the object itself and the 
practices associated with it (Sheppard et al. 2002:41). While the phenotypic expression 
of these core values is affected by external constraints (environment or availability of 
raw material) and different selective forces which transform the core over time, "the 
direction this change takes can not be understood through cost-benefit analysis using 
notions of efficiency, nor could it be understood as stylistic drift" (2002:57). For 
evolutionists, style is not subject to selection, and changes through communication or 
drift or some stochastic process. But, from the earlier discussion on style and ethnicity, 
we know that communication using symbols is much more complex, and may make use 
of the material world or not. However, it is this materialised world, reproduced daily, 
that carries the enduring cultural code. The coming together of the material conditions 
of life and the core structural values create the coherent systems of style that 
archaeologists recognise. An evolutionary explanation of change therefore must 
"consider not only phenotypic variation, which we can observe, but also the underlying 
cultural logic or 'genotype' which shapes change" (Sheppard et al. 2002:57). Less 
constrained aspects of material culture should show coherence in core structure (fidelity 
in reproduction), but may undergo radical change under influence from other cultural 
structures.

Applying these ideas, then, the framework adopted for this thesis is as follows:

• The rich documentary and archaeological record of the historic period 
provides a controlled study
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The narratives relevant to this case study begin with the Spanish records of their visits 
in A.D. 1595 and A.D. 1606, and include many records of subsequent visits by 
Europeans. Archaeological sites of the late period (protohistoric/historic) are better 
represented than at any other part of the occupational sequence. This combination 
provides the means to evaluate a number of the issues raised in this chapter.

Firstly, the well documented contacts between Spanish and European visitors and local 
inhabitants allow the outcomes of the different kinds of interaction occurring between 
indigenes and visitors, and their effect on local traditions, to be assessed. The 
narratives also enable us to suggest what kinds of information are needed to recognise 
Spanish or European traditions, and to see whether the archaeological record provides 
the necessary data to do so.

Secondly, the narratives are a source of information about the content and spatial 
distribution of different cultural traditions and the role that specific objects play in 
materialising those traditions. Using the direct historic approach (discussed further in 
Appendix 3.1), we might infer the stability or otherwise of those traditions from the 
objects recovered archaeologically, and assess to what extent they represent traditions 
shared over a wide area, or are locally idiosyncratic.

Thirdly, the narratives can be assessed systematically to appraise the adequacy of the 
archaeological record in general. In particular I focus on how well the archaeological 
record reflects the documented spheres of contact of the Reef-Santa Cruz people during 
the historic period, and whether objects or structures that are known to be locally 
distinctive and significant are recovered archaeologically. The historic period and the 
interactions between locals and visiting Europeans are the focus of Chapter Three and 
Appendix 3.1.

• Multiple lines of archaeological evidence are examined.
This thesis reports two Main Reef Islands sites excavated by Green but unpublished to 
date - SE-RF-3 and SE-RF-19 - and compares relevant data from other Reef Islands 
and Santa Cruz sites. A broad range of archaeological materials are examined - 
settlement structure and architectural features (Chapter Four), portable artefacts 
(Chapters Five and Six), ceramics (Chapter Seven), and faunal remains (Chapter Eight). 
For each kind of data, following culture history principles, the coherence of assemblage 
structure spatially and temporally can be assessed using criteria appropriate for that data 
set, (e.g. through the appearance of new traits or artefacts, or changes in frequencies), 
giving a blueprint of fields of information in the Reef-Santa Cruz system over time.
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Where change is observed, different explanations for changes in information content in 
the different fields can be assessed in a probabilistic fashion. Some changes may best be 
accounted for by selective evolutionary processes such as increased competition, 
optimising efficiency, or by changes in external constraints, such as availability of 
resources. Changes to core features, which operate to provide cultural coherence, 
indicate powerful processes at work. Following culture history criteria, multiple 
disjunctions occurring at the same time are very suggestive of a migration. The 
inference is strengthened if the source area of intrusive traditions can be identified, and 
the chronology is sufficiently refined to demonstrate their earlier existence in that 
location.

• This thesis takes an integrative approach to the question of cultural intrusion. 
Evidence from linguistics, human biology and ethnohistory in addition to material 
culture is canvassed. Following Wylie, congruence among these data sets derived 
independently of the archaeological record, decreases the likelihood of interpretive 
error. The following chapter reviews the linguistic and human biological evidence 
relevant to this case study, and elaborates on the difficulties of integrating this 
information with archaeology.
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Figure 1.1 Location of Reef-Santa Cruz Islands, Outer Eastern Islands District, Solomon Islands.



CHAPTER TWO

SETTING THE SCENE

INTRODUCTION

"The Cruzian language, an extremely difficult and peculiar one, has yet 
certain features in common with other Melanesian tongues and cannot be 
reckoned as Polynesian. Yet among the people themselves we find many 
traits and customs distinctively Polynesian. How then, are they to be 
reckoned? Their physiognomy should help us to a conclusion, but it is 
still the subject of debate."

Coombe (1911:169)

In the first chapter of this thesis I discussed some of the difficulties inherent in 
identifying population intrusion in the archaeological record, and highlighted the 
diversity of theoretical approaches currently used to address this problem. In this 
chapter I examine in more detail the potential contribution of linguistics and human 
biological data, and then look specifically at this category of data from the Reef-Santa 
Cruz case.

There are four main parts to this chapter. The first describes the geography and geology 
of the islands of the Reef-Santa Cruz group (Santa Cruz, the Main and Outer Reef 
Islands, the Duff or Taumako Group, Vanikoro and Utupua). Their location and 
accessibility are of significance in assessing the likelihood of multiple population 
movements into the area. Furthermore, the historical narratives furnish information 
about the Islanders' geographical knowledge and external contacts. The disparate size 
and natural resources of these islands structured participation in the local trade network 
described ethnographically, and influenced constructions of social identity. The 
correspondence between observations of inter-island contacts and local constructions of 
identity in the narratives, and the inferences that can be made from the archaeological 
record, will be discussed in later chapters.

The following section focuses on the two sites in the Main Reef Islands excavated by 
Green and reported in this thesis - SE-RF-3 and SE-RF-19 - and relates site excavation 
procedures, stratigraphy, and radiocarbon dating for these sites. A short description is 
provided of sites excavated previously on Santa Cruz, which provide research context 
and comparative data. The instructive sites are then incorporated into a framework for 
the Reef-Santa Cruz archaeological sequence, which will provide the basic reporting 
structure for later data chapters.
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The third part returns to the problem raised in Chapter One, namely the difficulties of 
integrating linguistic and biological data with archaeological evidence. Bearing in mind 
these uncertainties, the historical inferences that can be made from language 
distribution and human biology in these islands are discussed.

In the final section models of migration are devised that incorporate the biological and 
linguistic evidence for the Reef-Santa Cruz case as currently understood, and possible 
archaeological correlates are suggested.

THE GEOGRAPHIC SETTING

As there is some variation in the naming of islands in the maps and reports consulted 
for this thesis, the alternatives names are listed in Appendix 2.1.

Geography
Geologically, the Santa Cruz Group is a chain of relatively isolated volcanic islands 
trending NW-SE, located on the northerly extension of the New Hebrides Ridge. It 
includes the active volcano Tinakula; the largest island Santa Cruz from which the 
group takes its European name; Vanikoro and Utupua in the south; the Reef Islands 
north-east of Santa Cruz; and the Duff Islands (Taumako) in the north.

The Reef Islands are a mixture of small, low lying islands of uplifted limestone, and 
sand cays developed on coral foundations, in total ca. 78km2 in area (Green 1976a:248, 
Hughes 198 la: 18). The main nucleus of the group lies about 48km north-east of Santa 
Cruz (see Fig.2.1). The Great Reef, which is the inner core of the chain of habitable 
islands, extends east-west for ca 27km. Within the Reef Islands, reef formation is 
extensive, and all inhabitants have access to rich marine resources that can be harvested 
in most weather conditions (Davenport 1969:152). Coastal wells provide almost all the 
water supply (Hughes 1981 a: 18). Annual rainfall exceeds 400cm.

Davenport has stressed the environmental differences between the Main and Outer Reef 
Islands (1969:152). The Main Reef Islands are the raised coralline islands, and consist 
of Nifiloli, Fenualoa, Lomlom (also known as Ngambelipa), Ngagaue, Nananiebuli, 
Nibange Tema and Nibange Nede. Nifiloli is anomalous because it is geologically a 
Main Reef island, but is inhabited by Polynesian speakers (Davenport 1975a:69). At 
low tide it is possible to walk between Fenualoa and Nifiloli (Hughes 198la: 19). The 
Main Reef Islands have a strand zone and interior rain forest, and sustain productive 
yam gardens (Davenport 1975a:66).
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The two sites that are the focus of this study - SE-RF-3 and SE-RF-19 (see Fig. 2.2) - 
are both located on the eastern end of Lomlom (Ngambelipa), which is the largest by far 
of the uplifted coral reef islands, at ca 30km2, The eastern end of the island is more 
elevated, with a maximum cliff height of 3 lm (the highest point in the group), and there 
is a south-eastward gradient across the island of 1 in 130 (Hughes 1981a: 18-19). 
Lomlom is separated from Fenualoa by Forrest Passage channel, which is over 160m 
deep.

The Outer Reefs are low lying sand cays, and comprise Pileni, Makalobu and Matema 
which lack barrier reefs or protected lagoons, and Nukapu and Nupani which lie further 
north-west from the main Fenualoa/Lomlom cluster. These islands support species that 
thrive in a strand environment, but lack mature soils on which yams or taros can be 
grown (Davenport 1975a:66).

Santa Cruz (also known as Nitendi, Nidu, Ndeni, Deni, Nede) is a high volcanic island, 
about 604 km2 in area including two offshore islands (Tomotu Neo and Tomotu Noi, 
each ca 15km2 in area) (Craig 1981:37). It lies about 350km due east of the Southeast 
Solomon Islands chain, in a favourable voyaging direction (Irwin 1992). Most of the 
island is surrounded by a fringing reef (Craig 1981:49). Tertiary basaltic lavas and 
pyroclastics and uplifted reef limestones of Miocene and Pliocene age comprise the 
mountainous central core of the island. Quaternary reef limestones form a low, narrow 
border on much of the coast except for the western end of the island where they have 
formed an extensive plateau of wave-cut terraces, uplifted by ca 150m asl (see Green 
1976b, Powell 1976).

As Green (1976a) has noted, the Reef Islands support a much higher population density 
than Santa Cruz. While population figures vary in different sources, Green suggested 
approx. 3400 of the Reefs total population of ca 4000 people lived in the Main Reefs, a 
population density of about 50 persons/km^ (Green 1976a:248). A population of 
roughly the same size inhabits the very much larger island of Santa Cruz. (Note that 
recent population figures are cited in the following paragraphs, but these numbers are 
not necessarily indicative of the population levels predating the catastrophic effects of 
introduced diseases, from which many communities have not recovered).

Tinakula is an active volcano located 25km north-west of Santa Cruz, roughly circular 
in shape, and approx. 8km2 in area (Hughes 198lb:25-26). The cone is composed of 
alternating layers of non-vesicular lavas (basaltic andesites) and thickish beds of lithic 
tuff (hypersthene andesite). "Chemically the rock types range from basalt to acid 
andesite and dacite" (Hughes 1981b:27). Tinakula erupted during the Spanish visit in
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A.D. 1595 (Markham 1967 [1904]), and was a landmark that fascinated later visitors, 
who reported on its activities. Hughes (1981b:28) describes geothermal activity as 
recently as A.D. 1965 and A.D. 1971 that was sufficient to produce small tsunami and 
earthquakes .

The western third of Santa Cruz island and almost all of the Reef Islands are covered in 
Hydrandepts soils developed from volcanic ash from Tinakula (Wall and Hansell 
1976). The area of Santa Cruz originally covered in ashfall was probably greater, but 
has since eroded from steeper parts of the island (Wall and Hansell 1976:26, 37). The 
Hydrandepts soils are free draining, very triable, dark brownish clay and loams, which 
are generally favourable for growing crops (Wall and Hansell 1976:37,101).

The presence of ash-derived soils on the Main Reefs was confirmed by analysis of soil 
samples from the two cultural layers and carbonate-sand basal layer of SE-RF-2. After 
falling into the area, pyroclastic material from the volcano was cemented into a 
tuffaceous rock. Samples from layer 1 were volcanic in origin, and contained rubble 
formed from chemical and mechanical degradation of this tuff, as well as small pieces 
of tuffaceous material (Burnett and Fein ms. 1977).

The areal coverage of volcanic ash suggests a significant volcanic eruption, but dating it 
is problematic. The Hydrandepts contain allophane, which is characteristic of young 
soils derived from volcanic ash (Hughes 1981a:23, Wall and Hansell 1976:37). 
Although clay derived from "extremely weathered volcanic ash" was identified in the 
Lueleblau swamp pollen core, these sediments are undated (Powell 1976:87). 
However, the loamy soil overlying the Lapita cultural layer in SE-SZ-8 (Nanggu site on 
Santa Cruz), very likely contains some residual volcanic ash (Jones, Sheppard and 
Green in prep.). Charcoal in an earth oven wholly contained within this layer dates to ca 
900-1000 BP (Lab. sample No. 1-5752), suggesting the soil began to form over the 
Lapita layer well before this date (Green pers. comm. 2005). Further reference to 
volcanic ash will be made in the discussion of site stratigraphy for SE-RF-3 and SE-RF- 
19, later in this chapter.

The Taumako or Duff Islands lie about 145km to the north-east of Santa Cruz (Hughes 
1981c:2). This is a linear chain of small rocky islands, 14km2 in total area. Most are 
encircled by onshore reefs (Wall and Hansell 1976:8, 42). Taumako is the largest 
island, and reaches the highest altitude at 280m. A population of 213 was reported in 
1970 (Wall and Hansell 1976:42). Utupua lies 70km south-east of Santa Cruz (Wall 
and Hansell 1976:6,8) It is an extinct partly-submerged volcano of 60km2 area, 
enclosed by a reef located 2km offshore. The population in 1970 was 69 persons (Wall
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and Hansell 1976:42). Vanikoro lies 115km from Santa Cruz, and consists of the main 
island (Vanikoro) and a small adjacent island to the northeast, Te Anu. The total area 
is 190km2, and the population in 1970 was 163 persons (Wall and Hansell 1976:42).

Accessibility and inter-island contacts
Rivers remarked that "the position of the Santa Cruz Islands might easily lead to their 
being passed without notice by people travelling southwards" (1914: 299), and 
European visitors often commented on how infrequently the islands were visited 
(discussed in Chapter Three). A different picture emerges from other historical 
narratives and ethnographies, which attest to contacts with numerous other islands. The 
scale of interaction spheres documented in the historic period are presented below in 
some detail. This information serves to test whether or not reliable inferences can be 
made about inter-island contacts from the archaeological record of this area.

Before European influence became extensive in these islands, Santa Cruz, the Main and 
Outer Reefs and Taumako were linked by a local trade system in which the Taumako 
people built the trading canoes, and the Outer Reef islanders (Polynesian speakers) 
sailed them. Vanikoro and Utupua were participants in the local trade system, and it 
was not until the 1930s that regular travel from Santa Cruz to these destinations ceased 
(Davenport 1964b: 134). D'Urville described how Cruzian visitors traded for materials 
from La Perouse's wrecks on Vanikoro, which also attracted Tikopian visitors 
(1987:228-9). The masked Tamate dance found on Vanikoro testifies to links with the 
Banks and Torres islands, although Vanikoroans claimed ignorance of these islands 
when asked about them by Europeans (Rose 1990:126).

Further afield, contacts are documented to the north-west. Davenport stated that there 
had been drift voyaging, but no intentional voyages, between the eastern Solomons and 
Santa Cruz in recent times (1990:108). However he described how the people of 
Temotu had a special relationship of some duration with the inhabitants of Santa Ana 
and Santa Catalina, and called the former the "Isle of Married Women". The 
relationship was acknowledged in the southeast Solomons, and myths and stories also 
linked the two areas. Owa Raha (Santa Ana) people included in their pantheon an 
important supernatural from Santa Cruz whose home was in the volcano Tinakula. One 
form of the anthromorphic duka figures of Santa Cruz and Tomotu Neo may have had 
its inspiration in the sculptural tradition of Santa Ana and Santa Catalina; and an 
initiation rite formerly practised on Santa Cruz may also have been borrowed from the 
eastern Solomons (Davenport 1990:109-110). In the Star Harbour area, voyagers blown 
off course would receive assistance, but those who failed to make landfall there and 
passed further on to north San Cristobal or to Malaita would probably be killed
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(Davenport 1964b: 139). In their mythology, the Main Reef Islands are connected with 
Ontong Java (Davenport 1964b: 136), and Lethwaite included Rennell in the Reef 
Islanders' voyaging range (cited in Lewis 1972:28).

The narratives record interaction between Taumako and Sikaiana involving actual 
voyages (as recorded by Quiros) and supernatural voyages in Taumakoan legend 
(Davenport 1964b:136). In A.D. 1606, the Spanish actually encountered a man from 
Sikaiana (Luca, who described himself as a weaver and soldier-archer) residing on 
Taumako (Markham 1967 [1904]:490). The contact can be substantiated from the 
Sikaiana end, as Jack-Hinton reported a voyage from there in the early 17th century 
which included Taumako, Tikopia, Nupani, Tinakula and Fenualoa in its itinerary. The 
people of Sikaiana also knew of Anuta and Mitre islands (Jack-Hinton 1969:150).

The sphere of external contacts may have been even wider, but the exact extent is 
difficult to determine as some of the sixty islands described by the Taumakoan chief 
Tumai in response to Spanish queries in A.D. 1606 cannot be identified. "Chicayana" 
and "Tucopia" unproblematically equate to Sikaiana and Tikopia respectively, but the 
sailing directions given for "Manicolo" put it in the Fiji area, not Vanikoro (Jack- 
Hinton 1969:151). The identifications of "Guaytopo", whose inhabitants appear to have 
been Polynesians, and "Mecayrayla" are less certain. Jack-Hinton suggests Vaitapu 
(Tracy Island) and Nukulaelae (Ellice Islands) (1969:150-151). This interpretation is 
supported by voyaging simulations in which Taumako, Vanikoro, the Reef Islands and 
Santa Cruz are numbered among the fifteen islands receiving the most landings. The 
Reef Islands and Taumako intercepted many voyages from the Ellice and Wallis Islands 
groups (Ward, Webb and Levison 1973:334 Table 1, 338 Table 2).

Implications of resource disparities
Resource disparities between Santa Cruz, the Main Reef islands, and the Outer Reef 
islands have played a significant part in shaping both the trade network and the 
construction of social distinctions. The resource inequalities between communities were 
mitigated by an interisland trading system which utilised a standard currency, and in 
which craft specialisation was largely based around the resources peculiar to each 
environment (Davenport 1975a:73). Davenport described a number of forms of social 
organisation at community and supra-community levels, and stated that ethnic identity 
was predicated as much on unequal access to resources as it was on any other kind of 
distinction:

"The Polynesian speakers as a whole - that is, all of the Outer Reef Island 
communities and Taumako - also recognise themselves, and are
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reciprocally viewed by others, as a single ethnic group. This is not 
surprising in view of their linguistic and racial distinctiveness.

On Deni, at least, the ethnic designation of the Polynesian speakers is 
thought of in ecological and economic terms as much as it is a racial 
distinction. The Polynesian speakers are regarded as "small-island 
dwellers" and this carries with it the recognition that they have limited 
economic resources and are not as well-off economically as communities 
on large islands. The Outer Reef people readily acknowledge their less 
advantageous economic position and in some instances use it to obtain 
gifts and other gratuities from their richer neighbours."

(Davenport 1975a: 73).

Cultural patterning is also identified on a broader scale within the island group. 
Davenport distinguished between a northern version of the Santa Cruz culture 
(extending from Santa Cruz to Taumako), and Utupua and Vanikoro (the southern 
group), said to share fewer of these cultural values (Davenport 1975a:73).

As discussed in Chapter One, migration studies may be linked with ethnic identity, and 
some infer the strategic expression of ethnic identity following a migration. How well 
the archaeological record discriminates the local construction of identity as reported by 
Davenport will be assessed in later chapters.

THE NEW SITES AND INTERPRETIVE FRAMEWORK

SE-RF-19 Ngatoponu ("Some Turtle") mound site
All details are derived from Green's field notebook (ms. 1979: 17-41), and site record 
form of 16.12.77.

Location and description
Ngatoponu is an open mound site, located approximately 1km inland from the coast. 
The excavated mound is one of three located in close proximity within what is now the 
Mbelipa school district on Lomlom (Ngabelipa) island, in the Main Reef Islands. Map 
Co-ordinates: FP 458648 Map series X711 10/166/1 Ed.1973. The Ngatoponu mound 
is ca 44m long, 28m wide, and up to 1.65m high (see Fig. 2.3). In 1973, a small house 
for processing breadfruit was located on it. A parallel mound, ca 25m to the Northwest 
(Mound B), also contained pottery. The second mound was not as high or regular in 
shape. A third pottery-bearing mound was recorded ca 150m to the south of this one.

Excavation
Ngatoponu mound was excavated over a period of six days, between 4-11 January, 
1979. The whole mound was gridded in 3m squares, and a surface collection made of 
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pottery from this site, through the gully leading to Mound B, and the opposite side of 
Mound B (see Fig.2.3). On Ngatoponu mound, three areas 2mx2m were excavated. 
Each stratigraphic layer was excavated in 10cm units, and a maximum depth was 
reached of just over lm in square VV-WW 48-49.

Stratigraphy
The mound was built up of rubbish, largely ovenstones, in which pottery, bone and 
some shellfish had been incorporated. The stratigraphy was simple, consisting of two 
cultural layers, the upper a darker brown soil, and the second a lighter brown matrix 
(see Fig. 2.4 and Plates 2.3 - 2.4). Green noted that in Squares VV-WW 48-49 the 
change from layer 1 to layer 2 was not very pronounced: "but colours less intense 
brown black to lighter brown" (Green ms. 1979:35 ). The base of the site consisted of 
an almost sterile light reddish-brown soil of the type formed on coral limestone.

Only in square SS-TT 48-49 was the top of the third layer excavated because the basal 
layer here appeared slightly less red brown than the base in other squares. A further 
10cm (top of layer 3), was excavated to test for features. None was found, and the 
deposit was described as almost sterile (Green ms. 1979:36-37). All ovenstones (of 
local coral limestone and imported volcanic stones) were weighed and discarded at the 
site - see Table 2.1. Bone preservation at the site was considerably better than shell, 
which was severely affected by weathering. All categories of calcareous materials- 
shell temper in pottery, shell midden, and shell artefacts - had deteriorated.

Features
Ngatoponu was not a habitation mound, and contained only three features.

Square Stratigraphic position Description
PP-QQ 48-49 base of layer 2, top of layer 3 Fig. 2.6

Pit in S/E comer of square, ca 40 cm deep.
SS-TT 48-49 base of layer 1, level 4 

(up to 40 cm below surface)
Fig. 2.5
Large oven pit, 30 cm deep at west wall.
Filled with stones.

VV-WW 48-49 base of layer 2. Fig 2.7
Possible post hole.
15 cm deep and 15 cm diam.

SE-RF-19 Dating
The site contained no charcoal-bearing features suitable for radiocarbon dating, and 
although it was intended that three radiocarbon dates on marine shell would be 
obtained, because of the extent of remineralisation that had taken place, only two 
radiocarbon dates could be processed, one from each of layers 1 and 2, in square VV- 
WW 48-49. Wk-7582 is an AMS date. The dated shells were not associated with a
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particular feature. A marine correction factor (Delta R) of-81±64, calculated previously 
for SE-RF-2 (Jones et al. in press) was applied in the calibration. The estimations are 
listed in Table 2.2. Date ranges for the two levels overlap, and suggest use of the site 
sometime in the interval ca 900 B.C.- 600 B.C. (68% CI).

Soil samples from SE-RF-19
Soil samples were taken from square PP-QQ 48-49, top of layer 1 and base of layer 3, 
and from square WW-49 layer 1 at 15-25cm deep, and layer 2 at 60-70cm deep, and 
were examined by P. Shane (Geology Department, University of Auckland). The soils 
were derived from weathered tephra which "appeared to be of basic to intermediate in 
composition, ie. andesite or basalt" (Shane pers. comm. 2000).

SE-RF-3 Sie village site
All details are derived from Green's field notebook (ms 1979:42-49) and Site Record 
form of 9.7.70.

Location and description
The site was one of numerous mounds within the old Sie village. The village was 
located approx. 200m beyond Gnimoa, and was surrounded by a coral block wall, ca 
2.2m high, and 60-70cm wide at the base. The mounds inside the wall were l-2m high 
and 10-15m in size, with midden visible on the surface. Coral blocks, ovenstones, shell 
and charcoal debris were scattered all over the area. Map co-ordinates FP 463 654 
(X711 Sheet 10/166/1 Edition 1 1973).

Excavation
The mound was excavated by R Green and a team of local workmen over a period of 6 
days, from 15-20 January, 1979. The surface of the site was cleared, and an area of 
9m2 (3mx3m grid) was excavated in the center of the mound (see Fig. 2.8).

Stratigraphy
Green's excavation notes (ms. 1979) recorded that the mound was "minutely stratified 
with no major layers", but incorporated many local ash lenses, all oriented horizontally 
(see Fig. 2.9 and Plates 2.5 - 2.6). A large white ash lens, 10cm thick, extended 
through Squares 0-25 and 0-26, and half of Squares O and P-27. A subtle change of 
colour was observed in the NE comer of N-27 (between levels 4 and 8), which 
suggested "a major change and earlier mound in the comer" (Green ms. 1979:45). 
Given the difficult excavation conditions, pressure of time, and inexperience of 
workmen, the mound was excavated in 10cm. levels, "paralleling strata in large degree, 
but not stratigraphically" (ms. 1979:45). This strategy was sufficient to acquire the
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specific data sought to describe the late sequence, namely shellfish, change in cultural 
content over time, and use-span of site. Because of the copious quantity of shell in the 
mound, samples were collected from all 9 squares at levels 1,4, 7 and 10. A reference 
collection of 6 seagrass and mangrove shells was made, and these shells were counted 
for each sampled level and then discarded in the field. There was abundant charcoal in 
the mound, and samples were taken from squares at level 12 (110-120 cm depth).

Excavation proceeded to a depth of 1.20m, but did not continue to the base of the 
mound in all squares. Test excavations were made in the NE comer (square N-27) to a 
depth of 2.6m below datum, and in the SW comer (P-25) to a depth of 2.65m below 
datum, to reach the brown layer base, and soil samples were taken at these locations. 
This dark coloured midden occupation extended for a further 25-30cm.

Features
The site contained only one feature, a possible coral pavement in level 10, square N-25, 
and parts of 0-25 and N-26 - see Fig. 2.10.

Soil samples from SE-RF-3
Soil samples were taken from the brown base layer in two locations - in the south west 
comer, square P-25 at 2.65m below datum, and in the north east comer, square N-27 at 
2.6m below datum. These were examined by Dr. P. Shane. The report for these soils is 
the same as that for SE-RF-19 samples. All exhibit a similar degree of clay weathering, 
and are derived from weathered tephra, probably of andesitic or basaltic lithology 
(Shane pers. comm. 2000). The ashfall has therefore been incorporated into SE-RF-19, 
and forms the base of SE-RF-3.

Dating
Six radiocarbon dates have been estimated for this site, three on marine shell and three 
on wood charcoal (see Table 2.3). The samples were taken from within the excavated 
layers, so do not date the beginning of mound accumulation. A marine reservoir 
correction factor of -110+/-85 was calculated by M. Jones (2002ms.). A Bayesian 
analysis of the five radiocarbon dates from layers 10 and 12 indicates an activity period 
spanning up to 510 years (0.938%), starting some time in the interval A.D.1310-1650 
(Jones 2002 ms.). The possibility that these lower levels pre-date European contact is 
reinforced by the absence of European artefacts, which appear only in the uppermost 
levels.

Descriptive framework for Reefs-Santa Cruz sites
In the following section I outline a framework for the Reef-Santa Cruz occupational
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sequence which incorporates the two new sites just described, and other sites 
investigated by McCoy and Cleghorn (1988), Yen (1976b), and Kirch (n.d.), as well as 
the three Lapita sites extensively published by Green and colleagues (SE-SZ-8, SE-RF- 
2 and SE-RF-6). I am indebted to Pat McCoy for making available additional data 
relating to features, portable artefacts, ceramics and faunal remains for the Mdailu (SE- 
SZ-33), Novlad (SE-SZ-47), Dai village (SE-SZ-11), and Mateone dance circle sites 
(SE-SZ-26-1). These site groupings will form the basis for discussion in the data 
chapters that follow.

Fig 2.11 Reef-Santa Cruz Site Groupings
Site

Group
Aceramic

Description

Late aceramic - 
protohistoric/historic

Santa
Cruz

SE-SZ-12
Naiavila

Tomotu
Neo

SE-SZ-11
Dai

Main
Reefs

SE-RF-3
Sie

I

SE-SZ-26
Mateone

SE-SZ-47
Novlad

I-IV

SE-SZ-4
Kirch

[undated]

r
II Early aceramic SE-SZ-47

Novlad
V-VII

Ceramic III Plainware SE-SZ-33 
Mdailu I- 

IV

SE-SZ-47
Novlad

VIII-XXI

SE-RF-19
Ngatoponu

IV Decorated Lapita SE-SZ-33 
Mdailu V 
and below

SE-RF-6
Ngamanie

r
SE-SZ-8
Nanggu

SE-RF-2
Nenumbo
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Group I sites
Group I sites encompass the late aceramic - protohistoric/historic sites. These sites 

contain artefacts that are described ethnographically, and suggest that some elements of 
the traditional material culture have an antiquity dating to at least ca. 1350 A.D. 
Radiocarbon age estimations for these sites are tabulated in Table 2.3. These sites 
include the midden mound (SE-RF-3), the old island village of Dai on the coast of 
Tomotu Neo (SE-SZ-11) and Naiavila (SE-SZ-12) inland on Santa Cruz; the upper 
layers of the Novlao rockshelter complex (SE-SZ-47) on Tomotu Neo, and the Mateone 
dance circle site (SE-SZ-26-1) on Santa Cruz.

Excavation of the dance circle in Mateone village revealed six cultural layers, including 
the structural remains of two superimposed habitation units, beneath the dance circle 
platform. Because of its location, and associated evidence of craft specialisation, the 
upper structure was provisionally interpreted as a men's house, which dates sometime 
between the 14th-18th centuries. The artefact assemblages from the lower habitation 
layers reflected the manufacture of Trochus shell rings of different sizes, and contained 
a range of shell and bone artefacts, coral and stone tools, and a small number of 
obsidian and cryptocrystalline flakes. European items were confined to the uppermost 
layers, contemporaneous with or post-dating the construction of the dance circle 
(McCoy and Cleghorn 1988:110).

Occupation of Dai village began about 500 years ago, and ended ca 1924 when the 
village was abandoned due to missionary influence. It is a seaward facing complex of 
terraced houses (including round houses, single men's houses and god houses) with a 
central dance circle. Thirty-five structures were identifiable, many of which were 
thought to be recent. The complex is encircled on all but the seaward side by a pig wall. 
Burials were found in different parts of the site, all without grave goods. This site 
provides evidence for the time depth of the pattern of nucleated villages that existed at 
contact i.e. in the order of 300 years, while some aspects of the traditional material 
culture are older (McCoy and Cleghorn 1988:111-112).

The Naiavila site (SE-SZ-12) is located inland on the western plateau of Santa Cruz 
island, and is reported in Yen (1976b). The extended site consisted of two villages 
connected by a pig wall, and contains rectangular house outlines, communal ovens, 
men's and chiefs houses, a god/spirit house, a priest's house, and a dance circle. A few 
European artefacts were recovered, and a "disappointing array of indigenous portable 
artifacts" (Yen 1976b:221). The faunal remains were diverse, although small in 
quantity. See Table 2.3, for radiocarbon determinations.
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A non-concentrated midden mound in Napo village, Graciosa Bay, which was typical of 
mounds on which houses in modem villages were located, was investigated by Kirch 
and Yen in 1978. The site, SE-SZ-4, contained two cultural layers which included coral 
gravel "deposited as paving material in and around house floors", and stratified features 
including burials (layers I and II), an earth oven and house foundation alignments (layer 
II) (Kirch n.d.). Portable artefacts included bottle glass and bone arrows. Small 
quantities of shellfish and bone were recovered.

The Novlao rockshelter complex is located on Tomotu Neo, and consisted of a main 
overhang and a smaller one. Excavation revealed 23 cultural and natural layers. The site 
was continuously occupied in the aceramic part of the sequence (layer VII and above), 
and the upper layers contain artefacts similar to those found in Dai and Mateone sites 
(McCoy and Cleghorn 1988:108). Layer III is dated (see Table 2.3) but a date for layer 
IV was considered anomalous (McCoy and Cleghorn 1988:107).

Group II sites
The early part of the aceramic period is poorly represented, and is only known from 
layers V-VII at Novlao (SE-SZ-47), which are undated. The researchers noted the 
absence from layers V, VI and VII of some of the artefacts characteristic of Santa Cruz 
culture of the contact period, and that the small range of material hindered assessment 
of the relationship between late ceramic and early aceramic assemblages (McCoy and 
Cleghorn 1988:114).

Group III sites
These sites contain ceramics that lack Lapita decorative techniques on the vessel body, 
and includes SE-RF-19, layers I-IV of the Mdailu (SE-SZ-33) site, and layers VIII-XXI 
of the Novlao rockshelter complex. Radiocarbon estimations are given in Table 2.2).

Mdailu is a raised open site located on the west coast of Santa Cruz. It has three main 
occupation zones. The most recent occupation zone comprises two superimposed 
cobble-outlined "round" houses with coral pavements, in layers lib and IV, and 
numerous coral-lined earth ovens, some of them in clusters. Associated with the plain 
pottery in layers I-IV are one-piece trolling and fishhooks, Tridacna shell adzes and 
rings, stone adzes, chert flakes (some obsidian), and Spondylus shell ornaments 
(McCoy and Cleghorn 1988:110).

At the Novlao rockshelter complex reported by McCoy and Cleghorn there were several 
hiatuses in the ceramic part of the sequence, which spanned layers XXI-VIII. 
Associated with the ceramics were Tridacna and Cassis shell adzes, one-piece
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fishhooks, and shell arm ring fragments. Features of the mid-late ceramic period 
included numerous stone-lined earth ovens in the large overhang. In layer VIII the 
clustering of these ovens suggested a communal cooking area. In the smaller overhang 
in the same stratum were three superimposed house foundations. Both overhangs were 
used for burials at different times. A child was buried in a shallow pit in layer VIII 
(main overhang), and an adult in an extended position in layer XI (smaller overhang).

Group IV sites.
These sites contain decorated Lapita pottery, and include Green's three Lapita sites (SE- 
SZ-8 on Santa Cruz), SE-RF-2 (Nenumbo) and SE-RF-6 (Ngamanie) both from the 
Main Reefs, and the two lower occupations from the Mdailu site (SE-SZ-33). 
Radiocarbon determinations are included in Table 2.2.

In the Mdailu site, layer VIII contained a few sherds and pieces of worked shell, but the 
earliest occupation is in layer VII, which contained a few sherds and other artefacts, and 
one or two post-moulds. There is a hiatus in the sequence at this point, marked by a 
change from coralline sediments to sand in the VI/VII interface. There are no features 
in layer VI, and the investigators suggested that some or perhaps all of the artefacts in 
this layer in fact derived from layer V which represents re-occupation of the site 
following the hiatus. Layer V contained a number of earth ovens, and marked "the 
effective terminus of the Lapita ceramic tradition at this site. The few incised sherds 
found above layer V can be readily attributed to cultural and/or other natural site 
formation processes" (McCoy and Cleghorn 1988:110).

Radiocarbon estimations for ceramic groupings
Despite the stratigraphic separation of decorated and plain ceramics in SE-SZ-33 
(Mdailu), McCoy and Cleghorn were cautious about the relationship between the 
decorated Lapita assemblages and plainwares found in sites on Santa Cruz, because 
these traditions appeared to overlap chronologically. Citing other examples in the wider 
area of plainwares contemporaneous with decorated wares, they suggested, "[a]t this 
time, the best explanation for the relationship between decorated and plain pottery is 
that they represent two separate but temporally over lapping cultural traditions in the 
region" (1988:113). The relationship between the two kinds of assemblages will be 
assessed by evaluating similarities or differences in other classes of material culture in 
Group III and IV sites. However, the addition of radiocarbon estimations from SE-RF- 
19 to the corpus of dates, along with recent work on the chronological sequence of 
Green's three Lapita sites, means that the temporal relationship can now be refined. The 
following discussion refers to Table 2.2.

55



In the Novlao site, the ceramic portion of the sequence, layers VIII-XXI, contains only 
plainware. Layer XXI (at 1430-970 B.C.) dates as early as SE-SZ-8. However there are 
many reason for thinking this early date represents at best an ephemeral use of the site 
when the site was probably closer to the then existing sea levels, and certainly does not 
indicate some kind of permanent early settlement. The charcoal sample was not 
associated with a feature, and there do not appear to be any features in the lower layers 
of the site. The distribution and stylistic affiliations of pottery within this site will be 
discussed in Chapter Seven, but only a very few sherds are found below layer XVII. 
Similarly, (according to the artefact records and faunal data sheets provided by P. 
McCoy), there are no portable artefacts below layer XVIII, and very few faunal 
remains. Unfortunately, the lower layers displaying more robust evidence of activity 
are undated because an oven feature thought to have been in layer XVII furnished an 
anomalous late date (A.D.15-595) (McCoy and Cleghorn 1988: 107). Chapter Seven 
(Ceramics) will evaluate what role site function plays in the discrete distributions of 
plain and decorated ceramics, and the stylistic relationship of the Novlao plain 
ceramics, to assess whether the lower layers are likely to be contemporaneous with or 
later than, decorated Lapita assemblages in other Reef-Santa Cruz sites.

The radiocarbon estimations from both the dated plainware and decorated ceramic 
bearing layers, in SE-SZ-33 have large error ranges, and substantially overlap the date 
range encompassed by the multiple radiocarbon estimations for SE-RF-6 (decorated 
Lapita ceramics), the youngest of Green's three well published Reef-Santa Cruz Lapita 
sites. Best (2002) disputed the chronological sequence of these sites - SE-SZ-8, SE
RF-2, and SE-RF-6 from oldest to youngest - advanced in Green (1978) and Anson 
(1986). This sequence is supported by the pattern of changes in raw material 
abundances over time (Sheppard 1993), and by recent analyses of the distribution of 
pottery motifs (Green n.d. and Sheppard n.d.). A further five radiocarbon dates have 
been processed for the three sites, all of which are consistent with previous dates for 
their respective sites. A Bayesian analysis which examined the temporal relationship 
between SE-RF-2 and SE-RF-6 concluded that the SE-RF-6 archaeological record post
dates the SE-RF-2 occupation (Jones and Green in prep.).

A Bayesian analysis of the SE-SZ-33 data suggested an activity period spanning 30-195 
years, commencing within the interval 950 B.C.-350 B.C. (95% CI) (Jones n.d.(a)). 
The date ranges from layers I and II of SE-RF-19 (plainware) are much narrower, and 
although these also overlap with the older part of the SE-RF-6 range, they suggest the 
best estimate for the end of the decorated Lapita tradition on Santa Cruz lies somewhere 
in the range cal. 750 B.C.- 650 B.C.

56



Evidence for the timing of the cessation of pottery making on Santa Cruz comes only 
from SE-SZ-47, at ca 100 BC - 100 A.D. (McCoy and Cleghorn 1988:107). Assuming 
complete pots were more commonly imported to the Main Reefs than raw materials as 
Green asserted (Green 1982:15), then this also marks the end of pottery availability in 
these islands.

LANGUAGE AND HUMAN BIOLOGY

Integrating biology, linguistics and archaeology
The correlation of linguistic and archaeological data has a long pedigree with research 
on the dispersal of the Indo-European language family being the earliest of such efforts. 
Molecular genetics is a late comer. As noted in Chapter One, however, integrating these 
lines of evidence about human history is anything but straightforward. Although there 
is agreement that each line of evidence must be kept separate, McMahon and 
McMahon observed that there has been "a long history of both linguistic and external 
evidence being used to prop each other up, to the detriment of both" (1995:136). 
Evidence from other disciplines can be useful if i) each result is robust within its own 
discipline, and ii) "a repeated and non-accidental relationship" can be established 
between different sources (1995:137).

The most significant difficulty is that each of the three disciplines varies in its capacity 
to date events of interest. Archaeology provides material evidence of human activity. 
The difficulties with radiocarbon dating are not to do with the reliability of the clock (a 
known rate of radioactive decay), but with the suitability and context of the sample, and 
the calibration from radiocarbon to calendar years using the calibration curve. 
Linguistics and biology, however, rely on much less reliable clocks. The bases for 
dating in these two disciplines will be discussed in the paragraphs following.

Linguistics
Terrell has argued consistently that, in the Pacific, linguistic trees cannot be used to 
map historical relationships between societies (e.g. Terrell 2001a). He argues that 
family-tree models "reflect an unknown degree of variation from ancestry and later (or 
continuing) interaction " (Hunt and Terrell 1997:848). A linguistic family tree 
compiled by the comparative method is cladistic, and does not take into account the 
effects of language contact because it is only in very rare circumstances that such 
contact is so significant that the parent language is obscured. As Ross puts it, "..a 
linguistic tree expresses a continuity which is less tidy than the continuity of a 
biogenetic tree" (1997b:210). (For a similar discussion, see Nichols 1997, Thomason
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and Kaufman 1988, Thomason 2001). Rhizotically generated languages - extreme 
language mixtures that involve a break in the continuity of language transmission - do 
occur but are unusual. These include creoles and pidgins, which arise to facilitate 
communication, and bilingual mixtures which are created as linguistic symbols of 
identity (Thomason (2001:197), and see also Bakker and Mous (eds.)1994; Thomason 
and Kaufman 1988).

What language we speak is an important historical fact, and it is the growing interest 
among linguistics about the social circumstances in which different kinds of contact 
induced linguistic change arise that seems to me of great interest to archaeologists. 
Linguists are increasingly looking at language change as socially motivated rather than 
something driven internally by language structure (e.g. Thomason and Kaufman 
1988:35). The linguistic study of culture history therefore furnishes several kinds of 
information - i) the location of linguistic homelands, or places of origin; ii) aspects of 
both the material and non-material culture of a society associated with a particular 
language; and iii) in some cases, the circumstances of contact between communities 
speaking different languages.

The details of the common approaches to correlating comparative linguistic and 
archaeological data, such as the reconstruction of physical environments and 
technologies which can then be checked against archaeological finds, are not reviewed 
here as these are well documented (e.g. see Blust 1996, Campbell 2004, Ehret 1976, 
Peiros 1997). For many reasons, results may not be reconcilable between the two 
disciplines (see discussion in Campbell 2004). The environment reconstructed for a 
linguistic homeland may have been affected by climatic changes in the interim; 
linguistic reconstructions of objects lack morphological and stylistic detail, and post- 
depositional decay of organic materials may mean no archaeological example of an 
object survives. One such case of apparent conflict is the linguistic evidence for a 
knowledge of certain metals (gold, iron and lead) among Proto-Austronesian speakers 
at ca 4000 B.C., much earlier than the archaeological evidence for these metals (Blust 
1999). In this case, Blust reminds the reader that the linguistic reconstructions only 
signify that the speakers knew the substances and differentiated them, but not that they 
also had a knowledge of metallurgy. Rather the use of these materials may have been 
quite restricted and perhaps related to non-utilitarian functions.

The most controversial aspect of such linguistic reconstructions is whether meaning 
(the semantic field) remains stable over time (see Blust 1987, Campbell 2000, Green 
1994). Evidence is considered more secure when a number of inter-related features can 
be reconstructed. Lichtenberk (1998) for example, did not consider the reconstruction
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of the word for areca (betel) nut on its own sufficient to establish the practice of betel 
chewing, but reconstruction of other components of betel chewing equipment 
strengthened the inference. A second problem is that reconstructions of non-material 
aspects of culture do not show how such features were operationalised in social life 
(see discussion in Green 1994, on reconstruction of aspects of rank and status in 
Ancestral Polynesian Society). An alternative approach to correlating individual 
material objects is Ross' discussion of how sequences of linguistic events affecting 
speech communities (such as language fissure and language contact), may be matched 
with events sequences in archaeology - "working backwards from the present or from 
recorded history" (Ross 1998:163).

Inferring the circumstances of language contact requires the application of linguistic 
stratigraphy and a theory of language contact. Linguistic stratigraphy is "the systematic 
investigation of the layering of grammatical and lexical material in a language or dialect 
which reflects its historical development and past contacts between its speakers and 
bearers of other linguistic and cultural traditions" (Andersen 2003:3). Contact-induced 
language change occurs through such processes as borrowing, transfer or interference. 
(For specialised studies of contact-induced language change see contributors to Bakker 
and Mous (eds.) 1994, and to Thomason (ed.) 1996; Thomason and Kaufmann 1988; 
Thomason 2001). The outcomes of contact-induced language change vary depending on 
such factors as the duration of contact between the groups speaking different languages, 
the extent of bilingualism, the numbers of speakers, and their relative socioeconomic 
positions. Although any feature of a language is borrowable, some are easier to borrow 
than others. At the easy end of the scale is vocabulary, while inflectional morphology is 
hardest to borrow (Thomason 2001:63-69). As contact intensifies, "the kinds of 
borrowed features increase according to the relative ease of borrowing from a linguistic 
perspective" (Thomason 2001:69). There are limitations, however, to the social 
inferences that can be drawn from evidence of contact-induced language change - it 
may not always be possible after the event to establish what kind of process gave rise to 
a given linguistic outcome (Andersen 2003:8).

The mechanisms by which languages spread - language shift, demographic expansion 
and migration - involve different social circumstances (Nichols 1997:372). 
Demographic expansion involves some absorption rather than replacement of a 
population. Language shift occurs when the target language is "economically useful or 
functions as a vehicle of interethnic communication, or when the shifting community is 
accepting of linguistic variation" (Nichols 1997:366). Although Nichols links 
migration with language shift, either to or away from the migrants' language 
(1997:372), Anthony stresses that language change and population movement do not
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necessarily go together (1997:28-29). As language shift is often a strategic move, it 
depends on the relative status assigned to newcomers when they join an established 
group, and to opportunities for their social advancement. Language shift also requires 
enough exposure to the target language in order that it may be learned.

Terrill's recent research (2003) into lexical borrowings between a NAN language 
(Lavukaleve) spoken in the Russell Islands of the Central Solomons and the AN 
Oceanic languages (of the South East Solomonic and Meso Melenesian subgroups) 
spoken by neighbours applies the principles of linguistic stratigraphy, and demonstrates 
how linguistics can inform on longterm history in this area. By examining the sound 
changes in loans between the Oceanic languages and Lavukaleve, Terrill was able to 
establish the direction of borrowing (principally from Oceanic into Lavukaleve), and 
the relative ages of different borrowings (2003:383). The semantic types of borrowed 
words (both elements of core vocabulary as well as words related to specific 
technologies, for example) suggested not just superficial contact, but "steady" and 
"ongoing" interaction at some time, but because structural borrowing was not involved, 
this contact did not promote widespread bilingualism, nor perhaps many intermarriages 
(2003:389). Using the linguistic stratigraphy of loanwords, Terrill suggested that 
Lavukaleve's nearest language neighbours have been in these locations for a long time 
(2003:390). However, she found that in this situation, longterm contact had not resulted 
in extensive lexical borrowings. "That there was so little linguistic mixing gives rise to 
a cautionary note about correlating cultural contact and linguistic borrowing. There is 
no simple correlation between length or type of cultural contact and amount of 
linguistic borrowing" (2003:389).

A major drawback with linguistic data is that it is difficult to date directly the split of a 
language into daughter languages, as there is disagreement about the reliability of 
glottochronology. This technique makes several basic assumptions, which include the 
existence of a universal, culture-free core vocabulary that is relatively impervious to 
replacement; and that the rates of retention and loss of items of this core vocabulary are 
relatively constant through time. The final assumption is that the date at which two 
related languages split can be calculated from the number of cognates shared in the core 
vocabulary. All of these assumptions have been challenged (see discussion in Campbell 
2004). Some researchers regard glottochronology as extremely unreliable (e.g. 
Campbell 2004, Dixon 1997, Ross 1998). Others think that in some cases it gives a 
reasonable estimate. Ehret (1988:567-569) maintained that it was accurate to an order 
of centuries as long as one compensated for the factors known to skew the rate of 
language change (i.e. literacy, interaction between neighbouring dialects, and borrowing 
from an unrelated language). Several contributors to Renfrew et al. (2000) discuss
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possibilities for improving the accuracy of the method, (e.g. modifying the word list; 
taking into account variable rates of change for different words in the core vocabulary, 
or examining the retention and loss of lexical roots). At present, however, while it is 
possible to establish relative chronologies for the genesis of new languages, absolute 
dating involves correlation with some other historical information outside linguistics 
(see Campbell 2000 for a detailed review).

A further problem, given Terrell's (1981:250, 1986) conjecture that AN and NAN 
languages may once have been related, (a view not generally shared by Pacific 
linguists), is that reconstruction of language family trees via the comparative method 
has a time limit of ca 6,000-10,000 years because of the continuous process of lexical 
change. Locally, a number of approaches have been applied to try to evaluate longterm 
relationships amongst NAN languages in Island Melanesia. Dunn et al. (2005) applied 
cladistic methods to see whether a phylogenetic signal was retained in structural 
features of NAN languages in Island Melanesia. For the 15 NAN languages examined, 
the results were patterned geographically, and it was considered unlikely that this 
resulted from contact with AN neighbours, or that the languages are necessarily 
unrelated. Yet the possibility that the signal resulted from contact between languages 
that were contiguous in the recent past, but are no longer so, could not be discounted at 
present. Furthermore, the branching sequence of the phylogeny did not fit with the 
expected migration dispersal path from west to east, as the Solomons languages were 
located in the tree between the Bismarcks clade and the Bougainville clade. The 
authors suggested that the explanation may be that the Solomons and Bougainville 
formed a single island in the late Pleistocene, and the two language groups once shared 
a common ancestor, a possibility that requires further testing. Dunn et al. (2002) 
conducted a typological study of the East Papuan phylum to see if, by comparing 
structural features of the languages of this phylum with the New Guinea NAN 
languages and with AN languages in the vicinity, it is possible to infer which features 
may pre-date contact with AN languages. Ross (2001a) studied the relationships of 
languages of the East Papuan phylum using the comparative method to examine 
pronominal paradigms, which are thought to be relatively unlikely to be borrowed.

Human biology
Because there is no archaeological skeletal evidence applicable to the Reef-Santa Cruz 
problem, the application of osteometric analyses to the question of origins is discussed 
only briefly. This kind of data is less informative than one might at first assume. With 
archaeological samples, there are practical problems relating to the preservation of 
skeletons, the question of representativeness, and the choice and manipulation of 
measurements (Hills 2003:60). Many aspects of skeletal growth are affected by
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immediate environmental factors - diet and health - as well as heredity, and may change 
rapidly. These factors have complicated arguments about migration in the case of the 
Korean migration to Japan during the Yayoi period, for example (Hudson 1999:76); or 
the use of stature to differentiate immigrant Anglo-Saxons and indigenous Romano- 
Britons from cemetery data (Hills 2003). Stable isotope analysis on teeth is one 
approach to archaeological skeletal materials that does show promise. This technique 
may be used to show that a person grew up in an area geologically different to that in 
which they were buried. The geology of the region in which a person lived when young 
can be reflected in the heavy mineral composition of the water, which is then 
incorporated into tooth enamel. (See Hills (2003:63) for the application of this 
technique to an "Anglo-Saxon" skeleton).

Osteometric data cannot be used to produce phylogenies. The relationships represented 
in tree diagrams are similarity and difference, not genealogical relationships. The 
utility of analysing recent skeletal remains for evidence of distant origins was 
investigated by Van Dijk (1998), who looked at biological variation in the Pacific 
through non-metric cranial traits. She found herself at odds with those Pacific 
biological anthropologists who interpret close links between populations on a 
dendrogram as evidence of a shared origin. She concluded that any evidence of shared 
origin would have been obliterated by the effects of gene flow and genetic drift over 
thousand of years. Such dendrograms show "little more than the most recent sources of 
gene flow between the populations" (Van Dijk 1998:238).

In the case of genetic information, the classic genetic markers such as various proteins 
including blood group antigens, or cell surface proteins, serum proteins, and red cell 
enzymes cannot be used to construct phylogenies, but only trees that model the 
differences between current groups (McMahon and McMahon 1995:160). Examining 
how the geographical distributions of various classic markers might correlate with 
ethnic and linguistic groups commenced in the early twentieth century, starting with 
blood types (Sykes 2000:23). It culminated in increasingly complex studies of multiple 
genetic loci over wide areas which used principal components analysis to amalgamate 
the data, and produced maps of the spatial variation (e.g. Cavalli-Sforza et al. 1994, 
which is global in scale). Cavalli-Sforza et al. (1994) linked the principle components 
with a specific historic episode such as the demic diffusion of farming into Europe, or 
the expansion of the Kurgic culture.

This and other studies which attempt to link genetic data with particular ethnic or 
linguistic groups have been severely criticised by many commentators (Brown and 
Pluciennik 2001, MacEachem 1997, Moore 1995, Sims-Williams 1998, Terrell and

62



Stewart 1996). The underlying assumption concerning the stability over time of ethnic 
or linguistic groups is particularly contentious. Issues about data quality to do with 
pooling of samples and the reliability of ethnic labels attached to the sample were raised 
by Moore (1995:530) (in relation to the Cavalli-Sforza et al. 1994). Moreover, 
principal component maps are "palimpsests of gene flows" (Brown and Pluciennik 
2001:101), and the historical interpretation of the principal components has been 
questioned (Renfrew 2000:5), as has the assumption that the magnitude of the principal 
components provided a relative chronology of demic expansions (Richards et al. 
2002:460).

DNA based analysis of mtDNA and Y chromosomes, because they are non
recombining, can be used to construct phylogenies (McMahon and McMahon 
1995:159-160). However, there are significant problems with dating genetic lineages 
relating to the uncertainties of mutational clocks, and the relationship between genetic 
history and social history. In a recent article about Pacific mtDNA lineages, the authors 
noted the problem that "mutation rates vary for different mtDNA regions and nucleotide 
sites and also among clades" (Friedlaender et al. 2005a: 1514). For further discussion on 
variability in molecular clocks see Jobling et al. 2004. Dates from genetic data have 
wide error ranges, which arise from the stochastic nature of evolution, uncertainties 
about prehistoric demography, and uncertainties about mutation rates and generation 
time which are necessary to relate genetic diversity to years (Hurles 2002:302). These 
error ranges often make it impossible to choose between competing explanations, and 
some researchers think it unlikely that genetic dating will ever be as precise as 
radiocarbon dating (e.g. Hurles 2002:302).

A second problem is differentiating between mutational history and population history. 
The age of an allele genealogy is the time when the mutation occurred, not necessarily 
the age of the population in which it is found (Barbujani and Dupanloup 2002:424- 
425). Coalesecent dates (the time taken, working backwards in time, for two lineages 
to coalesce into their common ancestor) do not represent the time at which a migration 
occurred (i.e. when the haplotypes were dispersed), unless there is a strong bottleneck 
or founder effect (Jobling et al. 2004:182). Usually the Time of the Most Recent 
Common Ancestor (TMRCA) is much older than the population in which it occurs, and 
serves only to set the upper limit for the date of the migration. The shape of mismatch 
distributions, (histograms of the number of pairwise differences within a population), 
provides information on past population expansions and separations, although a 
monophyletic starting population is assumed, which is usually unrealistic (Lum and 
Cann 2000:163). This type of analysis also seems to have difficulty localising the 
population in which an expansion took place (see Nettle's comments on mismatch
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distributions in the case of colonisation in the Americas (1999:3326)). (The 
implications of mismatch distributions in the Reef-Santa Cruz case will be discussed 
later in the chapter). Researchers have also attempted to estimate the timing of a 
migration through founder analysis, which is a way of quantifying the diversity that 
arises in source and recipient populations over time (Richards et al. 2002). However, 
there are debateable assumptions underpinning the analysis, and the method has its 
critics (Barbujani and Dupanloup 2002; and see discussion in Jobling et al. 2004)).

Even if dating was not a problem in genetics, sample size remains an important issue as 
large samples are needed to detect the range of variability in a population. Modem 
populations clearly cannot provide information about genetic variants that have not 
survived to the present, and men and women may have had different population 
histories (Underhill 2002:67). Quantifying the contribution of different ancient 
populations to modem ones remains controversial. Cavalli-Sforza, discussing disputes 
about the Middle Eastern Neolithic contribution to the European gene pool, enumerated 
impediments such as low sample numbers, poor representativeness of samples, and 
analytical uncertainties, as well as "the rush to publish" (2002:84). He suggested that as 
much as a further decade of research might be needed before a reasonable estimate 
could be made .

Some researchers draw attention to the disparity between the kinds of fine-grained 
interpretations possible with archaeological data sets, and the poor time resolution of 
continent-wide patterning in linguistics and genetics (Brown and Pluciennik 2001; 
Scarre 2002). These limitations make genetic analyses unsuitable for the kinds of 
small-scale processes archaeologists are interested in, and for "questions which demand 
answers framed in predominantly socio-cultural terms" (Brown and Pluciennik 
2001:102). These researchers see the strengths of genetics lying in other areas such as 
examining the loss of genetic variability over time; the biological relationships of burial 
populations; sexing skeletons by DNA; comparing mtDNA and Y chromosomes to 
investigate sex-related patterns of interaction; and palaeopathology (Brown and 
Pluciennik 2001:102-103).

With these considerations in mind, the next section turns to the specifics of the 
biological and linguistic data for the Reef-Santa Cruz case.

Reef-Santa Cruz Data
Phenotypes
Visitors to these islands observed a range of physical types, and speculated on their 
origins and affiliations. There are many more descriptions of Cruzians and Outer Reef
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Islanders than there are of residents of the Main Reefs. Quiros provided the earliest 
observation of the Cruzians (in 1595A.D.), who were black, or tawny with "frizzled 
hair " (Markham 1967 [1904]:38). He speculated about their origins:

"It may really be that all the people of Santa Cruz and the Solomon Islands 
came from the archipelago of the Philippines. The Santa Cruz people 
dye their teeth red and black, and use the buyo, as in the Philippines. In 
the island of Luzon there are black men, who are said to be the aborigines 
of the land....the Moors and other Indians occupy their lands, drive them 
away, and force those that remain into corners of the land where they now 
are. It may well be that, by reason of the invaders, the persecuted people 
have gone away to seek other settlements, until they came to New Guinea 
as the nearest place, and thence to the Solomons and Santa Cruz. The 
half-breeds and differences in colour among them proceed from 
intercourse between them".

(Markham 1967[1904]:142-143)

While a few visitors described the Cruzians simply as "black" (Carteret in 
Hawkesworth 1775:284), "nearly black" (Markham 1873:163-164), or "copper 
coloured" (Cootel883:103), many commented on the variability in skin colour. The 
Santa Cruzian inhabitants observed by Labillardiere (1971 [1800]:430) were

"... in general, of a deep olive colour, and the expression of their 
countenances indicates an intimate connection between them and the 
generality of the inhabitants of the Moluccas; though we remarked some 
who had very black skin, thick lips, and large flat noses, and appeared to 
be of a very different race....".

Dillon (1972[1829] :311) was particularly struck by the physical variety of the Cruzians; 
"... the diversity of colour and features among these people is surprising: some are coal 
black, others of a chocolate colour, and several of a light copper-colour with straight 
hair".

Visitors discerned in the appearance of Polynesian-speaking Outer Reef Islanders 
evidence of intermixture with neighbouring Melanesians to an extent which blurred 
their Polynesian heritage. Codrington reported that "... the physical characteristics of 
the Polynesian people may possibly be traced, but certainly are not conspicuous, having 
been lost by mixture with neighbouring Melanesians " (1972[1891]:2). Residents of 
Matema and Nukapu looked more Melanesian than Polynesian, according to Rivers, but 
he felt the women looked more Polynesian than the men, "while some of them seemed 
to me to have a definitely Mongoloid appearance suggesting Micronesian influence" 
(Rivers 1914:227). Markham thought the Nukapu people "seemed identical with the 
islanders of Santa Cruz, who belong to the Melanesian or Papuan race" (1873:141).
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Coombe acknowledged Melanesian influence (including the typical "frizzy hair") in 
residents of the Outer Reef islands, yet argued that the Polynesians were "taller, fair
skinned, and perhaps even better-looking than the average Melanesian" (1911:195). 
The men of Lomlom (Main Reefs) were "totally different from the inhabitants of 
Cherry island", though they seemed of a lighter colour than the natives of the New 
Hebrides (Markham 1873:141).

Quiros also observed variation in the Taumakoan population: "The natives are tall as a 
rule, straight, vigourous, well-favoured, of a clear mulatto colour more or less, others 
being close upon being black. There may be some who have come from other islands 
by way of contact, or as prisoners" (Markham 1967[1904]: 231), and was astounded to 
see one man with white skin and brown beard and hair (Markham 1967[1904]: 225). 
Torres confirmed this impression, describing the locals as "white and red, some in 
colour like those of the Indies, others woolly-headed blacks, and dusky" (Markham 
1904: 460). Wilson described them as "stout and well made, with copper-coloured 
complexions" (n.d.:228). The Taumakoans were "dark people [who] looked Melanesian 
and spoke Polynesian" (Lambert 1941:326).

The people of Vanikoro and Utupua looked "precisely similar in appearance" to 
Moresby, "woolly-headed and black" (1876:89-90). Goodenough, however, described 
considerably more variation in skin colour among Vanikoroans, some being much 
lighter-skinned than others (Goodenough 1876:344).

Dermatoglyphs
Santa Cruz is included in an areal comparison of dermatoglyphs from Micronesian, 
New Guinean, Solomon Island and Vanuatu populations. Brant et al. (1996) 
investigated how well dermatoglyphic traits elucidated biological relationships at 
regional and local levels. Linear discriminant analysis of quantitative and qualitative 
dermatoglyphic traits differentiated Micronesian, New Guinean and Solomon 
Islands/Vanuatu populations with reasonably high accuracy across regions (63%- 
73%). Correct classification rates within Micronesia (74%-78%) and Papua New 
Guinea (79%-86%) were also high, but were not so regular in Solomon and Vanuatu 
samples (1996:5). Santa Cruz (with 32 samples) returned the lowest within region 
classification rate (59%) (1996:6). The variable classification rates were attributed to 
genetic heterogeneity (through admixture) in the populations studied (1996:5). The 
authors pointed out that those islands with low classification rates (the Solomons and 
Vanuatu) were also geographically isolated, therefore "geographic distance cannot be 
equated with genetic isolation" (1996:6).
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Genetic markers - Red cell markers and serum proteins
Two studies by Blake et al. (1983) and Mazzur and Blake (1981) reported the results of 
analyses performed on blood samples collected in the 1970s. The former refers to a 
wider geographic area, and includes 17 populations from the Banks and Torres Islands, 
Rennell and Bellona, Santa Cruz, the Reef Islands, Vanikoro, Tikopia and Anuta. The 
sample size from Santa Cruz and the Reef Islands (reported. as two separate 
populations) are not indicated, but from the results tables, must have been over 130 
individuals from Santa Cruz and over 100 from the Reef Islands. The second study 
reports a large sample from Santa Cruz island only (N=351), which was collected in a 
different location.

In this section I discuss the evidence for population mixing in the Reef-Santa Cruz 
group, using Kirk (1992) as a framework. Kirk describes three patterns in the 
distributions of unique blood genetic markers considered to be informative about 
population origins in New Guinea and the wider Pacific. Since this work was 
published, Merriwether et al. (1999:264) have suggested that Kirk's 3-population model 
in fact underestimates diversity among NAN speakers in Island Melanesia. However, 
the authors of the two studies have interpreted the blood markers in the same way as 
Kirk, and by using his framework those markers thought to be informative about 
origins, time depth and possible linguistic affiliations can be extracted from the more 
extensive research results.

The Australoid pattern
The first distribution pattern, which Kirk terms "Australoid", is thought to be the 
oldest. The transferrin variant TF*D1, which is one of these old markers, is found in 
Australia and New Guinea (often in high frequencies), and in lower frequencies 
elsewhere in Melanesia, including Santa Cruz and the Reef Islands (Kirk 1992:186). It 
reached Fiji and Samoa but not further east. It is low or absent in Micronesia and 
Polynesia. This allelle, Kirk argues, is so ancient that it predates the first populations 
into the Pacific (Kirk 1992:186). It was "present to a significant extent" (5.8%) in 
Santa Cruz (Mazzur and Blake 1981:280). Blake et al. (1983:346) found even higher 
frequencies in Santa Cruz (7.7%) and the Reef Islands (7.5%). This allele also occurs 
in low frequencies in Vanikoro (3.0%) and some of the Banks Islands, but not in the 
Torres Island samples (Blake et al. 1983:346 Table 3).

The Proto-Papuan pattern
The second pattern Kirk describes is the "Proto-Papuan" pattern which includes red cell 
enzyme systems PGM1*3, PGM2*9, PGM2* 10, PGK*4, and MDH*3. These allelles 
are not found in Australia, and hence either evolved or arrived in New Guinea after the

67



separation of these land masses about 10,000 years ago. "Some of these probably 
predate the Austronesian migrations into and past New Guinea" (Kirk 1992:187). 
Typically they reach their highest frequencies in the Highlands of PNG, and their 
frequencies sometimes reduce on the coast, but certainly fall further afield.

Although the frequencies and specific alleles vary, the Santa Cruz and Reef Island 
samples are not alone in exhibiting Proto-Papuan markers, combinations of which are 
also found in the Banks and Torres island samples, and in Tikopia and Anuta. PGM2*9 
and PGM 2*10 occur throughout Papua New Guinea, but not in Micronesia or 
Polynesia, with a single example known from Australia (Kirk 1992:185-186). PGM2*9 
was not reported in the Reefs, Santa Cruz or Vanikoro, but was quite widely distributed 
in the other areas (Blake et al. 1983:348). PGM 2*10 was present (0.4%) in the Reefs, 
with occasional occurrences in other areas (Blake et al 1983:348, Table 4). Kirk seems 
to suggest both are found in Santa Cruz and the Reef Islands, but does not give his 
sources (1992:186).

PGK*4 appears to be rare, with a very limited distribution beyond PNG (Blake et al. 
1983:349, Kirk 1992:186). Blake et al did not identify PGK*4 in their sample, but 
Mazzur and Blake found two examples (1.18%) (1981:278 Table 1). It was also 
reported in the Torres islands: Toga (2.2% N=45) and Hiu (1.4% N=31) (Blake et al. 
1983:349).

Both studies report PGM1*3, although the frequency varied: 1.9% in Santa Cruz and 
3.2%o in the Reefs (Blake et al. 1983:348) compared with 0.85%o in Mazzur and Blake 
(1981:278). PCM1*3 also occurs in low frequencies in the Banks and Torres Islands. 
This has the widest distribution of the Proto-Papuan alleles, reaching Fiji and 
"independently" moving out to the western Carolines (Kirk 1992:187).

The Austronesian pattern
The third of Kirk's distribution patterns is "Austronesian", and consists of alleles not 
found in Australia, found rarely in the New Guinea highlands, but occurring in highest 
frequencies in the Solomons, the Polynesian Outliers and Banks islands, north and east 
coast of New Guinea, Fiji and the western Carolines (Kirk 1992:187). "Alleles in this 
group include PGM1*7 and PGK*2, probably the haemoglobin variant HQ*Tongariki 

and Albumm*NG, GPT*3 and GPT*6" (Kirk 1992:187).

PGM1*7 was found in both studies, at 5.14 %o (Mazzur and Blake 1981: 278) and 3.8 
% on Santa Cruz, 5.0%o on the Reefs, but not in Vanikoro. It also occurred in Gaua and 
Tikopia (Blake et al. 1983:348). Mazzur and Blake have found this allele elsewhere in
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Island Melanesia, but the highest frequencies are found in Micronesia (1981:278). 
PGK*2 was also identified in both studies: 10.4% in males but absent in females (Blake 
et al.: 349 Table 5); 4.14% in males and 1.65 % in females (Mazzur and Blake 
1981:278 Table 1).

Albumiri’GAG was found at Santa Cruz by both researchers, at 1.9% (Blake et al. 
1983:346 Table 3); and 0.72% (Mazzur and Blake 1981:278:Table 1), in the Banks, 
Torres Islands and Tikopia, but not Vanikoro or the Reefs. Hb7r°"^anA' was identified in 
Santa Cruz (1.2%) and Reef (2.7%) samples (Blake et al. 1983:348 Table 4), and in the 
Santa Cruz sample (0.71%) of Mazzur and Blake (1981:278). It was also present in 
Vanikoro, the Banks Islands and Tikopia.

Interpretation of the blood genetic markers
Mazzur and Blake (1981:280) concluded that "the population of Santa Cruz is basically 
Papuan into which genetic characteristics from speakers of Austronesian languages 
have been introduced", a finding that they state is congruent with Wurm’s (1975) 
linguistic model, which they cite. Of even greater interest, though, is the conclusion of 
Blake et al, who not only agree with Mazzur and Blake that "the population of Ndeni is 
basically Papuan with genetic characteristics of Austronesian speakers superimposed", 
but extend the conclusion to the other Melanesian islands incorporated in their wider 
study (1983:357). Thus they seem to suggest that the Santa Cruz population is not 
particularly distinctive in the regional context, and that the direction of population 
mixing through the region has been similar.

Genetic relationships within the area were examined by Blake et al. (1983), who used 
the information for 11 polymorphic systems to generate a dendrogram of genetic 
distances. Anuta was the most isolated of the Polynesian outliers, with Rennell and 
Bellona also separate (1983:357). Tikopia, however, was "genetically closer to the 
Melanesian populations of the Banks, Torres and southern Solomon Islands" 
(1983:350). Santa Cruz and the Reef Islands clustered with Gaua and Ureparapara 
(Vanuatu populations); while Vanikoro clustered with Vanua Lava, Mota Lava, Toga, 
Hiu, and Loh (also Vanuatu populations). The authors interpreted their results in the 
light of linguistic, archaeological and historical evidence for inter-island contacts at 
different periods, and described the presence in Tikopia of "rare Melanesian markers" 
as being "consistent with its frequent, well documented contacts with Vanikoro" 
(1983:357). Kirch however, disagreed with this interpretation (Kirch 1985a:381-382). 
He argued that the results in fact show that Tikopia clusters more closely with the 
Banks and Santa Cruz populations than it does with Vanikoro. Archaeological 
evidence suggests contacts of much longer duration between Tikopia and the Banks
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islands, while contacts with Vanikoro are more recent. The genetic isolation of Anuta 
he found congruent with the archaeological evidence of the recent arrival of Polynesian 
speakers.

Genetic markers - Mitochondrial DNA (mtDNA)
Santa Cruz samples have been included in a series of studies by Friedlaender, 
Merriwether and colleagues in which the authors investigated the age, geographic 
patterning and linguistic relationships of mtDNA haplogroups in the western Pacific 
(Merriwether et al. 1999, 2005; Friedlaender et al. 2005a, 2005b). Because of its 
complex linguistic and archaeological history, Santa Cruz has also been the subject of a 
separate article (Friedlaender et al. 2002) which examined whether mtDNA haplotypes 
could contribute to understanding the local history.

Merriwether et al. (1999) investigated the distribution of the Asian-derived 9 base pair 
(9bp) deletion among AN and NAN speaking populations. They found the deletion 
present in all AN speaking and some NAN speaking populations, but in low 
frequencies or absent altogether in NAN speakers "removed from the shore and 
Austronesian influence" (1999:259), e.g. Aita/Rotokas samples from Bougainville, and 
the Baining samples from New Britain. Working from the premises that the languages 
spoken in the Reef-Santa Cruz group are NAN, and that the Santa Cruz population is 
"heavily intermixed" (1999:257-258), the authors concluded that the frequency of the 
deletion there (33.3% N=7/21) was "relatively low for that area of the Pacific (Remote 
Oceania)" (1999:260). The authors suggested that the low frequency was consistent 
with the recent movement of NAN speakers into the area, these people having had 
"extensive contact with Austronesian speaking populations during at least two periods" 
(1999:260), which would produce low frequencies of the deletion. However, the 
deletion frequency in this (supposedly) NAN-speaking Santa Cruz population is 
actually higher than any of the 5 separate results quoted for Austronesian speaking 
groups in New Caledonia (the highest of which is 28.4%), for Malekula (13.3%) 
(1999:253 Table 2) or for Tanna (19.4%) (1999:253 Table 3).

From pair-wise mismatch distributions of deleted and non-9bp-deleted control region 
haplotypes from Santa Cruz, some conclusions were drawn about the relative time 
depth of these lineages, and the direction of population mixing. The non-deleted Santa 
Cruz lineages were described as being older because of the depth and diversity of their 
pairwise mismatch distributions (Merriwether et al. 1999:263). When both deleted and 
non-deleted lineages were considered, the mismatch distribution was bimodal, with all 
the deleted lineages falling within the first mode. This supported "a relatively recent 
Austronesian speaking intrusion into existing non-Austronesian populations"
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(1999:263). It should be noted that the bi-modal distribution was not a simple 
deleted/non-deleted split. In another publication, Merriwether (1999) indicated that 
some non-deleted individuals also clustered in the first mode i.e. they lack the 9bp 
deletion but show greater similarity with deleted lineages than non-deleted ones 
(Merriwether 1999:127).

In the localised study (Friedlaender et al. 2002), five different haplogroups were found 
in 64 Santa Cruz plasmas: Haplogroups I, II and IIA, IV and VIII. Haplogroup I is the 
9bp deleted "marker of Austronesian influence" (2002:468) but, as discussed above, it 
is also found in some NAN-speaking populations so its presence in Santa Cruz is not 
surprising, irrespective of any assumptions about the affiliations of the Cruzian 
languages. Haplogroup I in Santa Cruz is reasonably uniform, with only nine closely 
related haplotypes, indicating that "severe bottlenecks and loss of diversity within the 
population carrying this haplogroup had occurred prior to Austronesian arrival in the 
Santa Cruz islands, not later" (2002:468). In the Bandelt reduced median network, this 
Haplogroup forms a star-shaped array, "suggestive of a (relatively recent) population 
expansion" (2002:465). The diversity of this haplogroup in Santa Cruz was similar to 
that in Polynesia (2002:468).

Haplogroups II, Ila and IV are described as being "relatively widespread in New 
Guinea, Melanesia, and nearby regions of the Western Pacific. It is therefore no surprise 
to find them both represented in the Santa Cruz materials (Friedlaender et al. 
2002:461). In Santa Cruz, Haplogroup VIII was made up of two haplotype clusters. 
One cluster was "almost identical" to that found in the Tolai of East New Britain, while 
the haplotypes in the other group formed "a distinctive Santa Cruz cluster" (2002:464).

In subsequent studies, the Roman numeral designation of haplotypes was replaced by 
alpha designations, and the haplotypes were related to macrohaplogroups on the global 
mtDNA tree. The correlations between older and new terminologies are indicated in the 
paragraphs that follow. An expanded Santa Cruz sample (N=69) produced a single 
example of haplogroup R (XIV in earlier publications), a small branch of 
macrohaplogroup N (Friedlaender et al. 2005b:701 Table3). The distribution is limited 
to coastal and highland areas in Papua New Guinea. Two variants of the B haplogroup 
(subsuming Haplogroup I of earlier publications) are present in Santa Cruz samples - 
B4a and B4aPM (Friedlaender et al. 2005b:701 Table 3). The latter is the full-blown 
Polynesian Motif, while the former lacks the fourth mutation at position 16247.

More recent work on two of the common mitochondrial lineages in New Guinea and 
the Bismarck and Solomons archipelagoes - haplogroups P and Q - has revised the
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coalescence age for Q and expanded its branches (Friedlaender et al. 2005a). (Q 
incorporates Haplotypes II and Ila from earlier studies). Both Q1 and Q2 haplotypes are 
present in Santa Cruz, with sample sizes of 12/69 and 7/69 respectively. Q1 occurs in 
coastal and highland New Guinea, and is found in both AN and Papuan speaking 
groups in east and west New Britain, and among Papuan speakers in North 
Bougainville. It is not present in Mussau, New Ireland, southern Bougainville or the 
Solomons (Friedlaender et al. 2005a: 1512-13, Tables 2 &3). Beyond Santa Cruz, Q1 is 
found in Fiji, but not in New Caledonia or Vanuatu, and not in the samples from 
Micronesia or Polynesia.

Subgroup Q2 is "found primarily in certain Papuan-speaking groups of New Britain, 
which indicates that its origin lies in this part of Island Melanesia" (Friedlaender et al. 
2005a: 1511). It is also present in the Markham coast of New Guinea, in Mussau and 
New Ireland, Vanuatu, New Caledonia and Fiji. Q2 is not found in Bougainville, the 
Solomons, or Polynesian and Micronesian samples (2005a:1513 Table 2).

This study illustrates the problem of adequate sample size as neither Q1 nor Q2 was 
represented in the Solomon Islands sample of 26 cases (Friedlaender et al. 2005a: 1512 
Table 2). However, in Merriwether et al. (2005), which reports a larger sample (N=66) 
from the Solomons, Q is present, although the specific haplotypes are not reported 
(2005:13036 Table 2). It cannot be determined whether the apparent absences of either 
Q1 in New Ireland or Q2 in Bougainville also need to be revised due to larger sample 
sizes in this publication.

On Santa Cruz, haplotype Pl (IV in earlier studies) is present (N=5/69), but not P2. The 
distribution of Pl is uneven in Papua New Guinea, and is generally rare in Island 
Melanesia, but occurs sporadically in East New Britain, New Ireland, North 
Bougainville, the Solomon Islands, Vanuatu and New Caledonia, but not beyond. P2 is 
very restricted, and is found in Papua New Guinea, New Caledonia and Fiji 
(Friedlaender et al. 2005a).

Merriwether et al. (2005) defined and described the distribution of three branches of 
macrohaplogroup M, namely M27, M28, and M29 (previously VII, VIII and IX). These 
branches are centred in fairly circumscribed areas - "M27 is most common and diverse 
in Bougainville, M28 in the interior of east New Britain, and M29 in southern New 
Ireland and east New Britain" (2005:13036). All three are absent from New Guinea, 
and from the Micronesian and Polynesian samples. All are present in East and West 
New Britain, and in the Solomons. M27 and M28 are also present in Bougainville and 
at low frequencies in New Ireland (2005:13036 and Table 2).
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In the Santa Cruz sample only branch M28 is present (N=21/69). This branch is also 
found in Vanuatu, New Caledonia, and Fiji. The authors noted that the distribution of 
M28 might be wider than this because in early studies the region of HVS1 in which the 
mutation most characteristic of M28 occurs was often not sequenced (2005:13036). 
The other two branches are only minimally represented beyond Santa Cruz by one 
example each, of M27 in New Caledonia, and M29 in Vanuatu (Merriwether et al. 
2005:13036 and Table 2).

Historical interpretation of the Santa Cruz and regional mitochondrial data
Friedlaender et al. (2002) used the Santa Cruz case to highlight the difficulty of 
inferring population movements from mtDNA variation. They discussed the bimodal 
pairwise mismatch distribution for all individuals, which probably demonstrated "a 
mixing of anciently diverged populations" (2002:465). Haplogroup I samples (9bp- 
deleted) showed evidence of recent population expansion independent of the rest of the 
population. The other haplogroups showed much greater diversity and no evidence of 
population expansion. Haplogroups IIA and the local subdivision of haplogroup VIII 
suggested "a long, rather isolated history of a segment of the Santa Cruz population, 
predating the expansion of haplogroup I", the isolation probably occurred in Island 
Melanesia (2002:468).

However, it did not follow from the relative ages of the two population subgroups, that 
the older reached the island first. Nor could the authors determine exactly the genetic 
makeup of the original colonising population - whether "... "Lapita People", non- 
Austronesian (Papuan) speakers, or an already mixed group of the two" (Friedlaender et 
al. 2002:469). They warned that,

"By themselves, haplotype distributions can only suggest the sequence of 
mutational changes that occurred in ancient genes, and not by themselves 
the population or location where those changes occurred. This is an 
important cautionary illustration of that distinction, although the Santa 
Cruz distribution does suggest separate population origins for 
Austronesians and Island Melanesians, and very considerable Island 
Melanesian isolation."

(Friedlaender et al. 2002:469).

Consideration of the mtDNA haplogroup distributional patterns over the wider region 
led the authors to draw another conclusion which has implications for the population 
history of Santa Cruz (Merriwether et al. 2005:13037). They suggested that the M 
lineages, and a number of P and Q haplotypes (Q2*, Q2b, Pl, Pie, Plf and P2) found 
from New Guinea to Fiji, are likely to have been spread into southern Island Melanesia 
after initial colonisation by Lapita peoples. Because the descendants of Lapita people
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in farther Remote Oceania are predominantly haplogroup B4a, then it is likely that 
Lapita colonists were also predominantly the same haplogroup as it is implausible that 
all the mtDNA haplotypes were carried by Lapita colonists into Remote Oceania but 
were then lost repeatedly in separate founder events as they moved progressively 
eastwards into Polynesia. Santa Cruz samples contain M28, Pl and Q2b of the 
presumed post-Lapita haplotypes (Friedlaender et al. 2005a:Supplementary Tables 2 
and 3). Post colonisation gene flow has also been invoked to explain the distribution of 
some of the a-globin distributions in Remote Oceania - i.e. the a4-2 deletion, a3-71 
deletion on a III haplotype, and the Hb JTongariki mutation (Jobling et al. 2004:364).

The Linguistic Scene
The Eastern Outer Islands are linguistically complex, containing Austronesian 
languages of the Central Eastern Oceanic and Polynesian Outlier subgroups, and the 
controversial "mixed" languages of Santa Cruz and the Main Reefs islands.

The mixed languages of Santa Cruz and the Main Reefs
The controversial languages in this group are those spoken on Santa Cruz (and its 
adjacent small islands) and the Main Reefs. Two languages are spoken on Santa Cruz - 
Santa Cruz which consists of two sub-languages, Londai and South-western Santa Cruz 
(ca 3,000 speakers in total), and Nanggu in the southern part of the island (ca. 200 
speakers). On the Main Reef Islands, the third mixed language, Ayiwo, is spoken by 
ca. 4,000 people (figures from Tryon 1994:611-613).

The mixed languages of Santa Cruz Island and the Main Reefs have features of both 
Papuan and Austronesian languages and their original status - whether they were 
Papuan and acquired an Austronesian overlay, or vice versa - is still debated. Contact 
between Austronesian and Non-Austronesian languages does not commonly obscure 
the phylogenetic relationships of the languages in question. The Reef-Santa Cruz 
(RSC) languages form part of a small roster, usually including Maisin and Magori, that 
feature in discussions of "mixed" languages (e.g. Dutton 1995, Lynch 1981, Lynch, 
Ross and Crowley 2002), The roster is shrinking, since Maisin and Magori have both 
been identified as Oceanic languages (Lynch, Ross and Crowley 2002:16).

Wurm regarded the Reef-Santa Cruz languages as originally members of the East 
Papuan Phylum, "which have been very largely destroyed in their nature through the 
far-reaching takeover of an Austronesian language" (1978:1006), a position he 
reiterated in many publications (1969, 1970, 1975, 1976, 1978, 1982, 1992). The East 
Papuan Phylum includes the NAN languages spoken on New Britain, Bougainville, 
Rossel Island (to the east of New Guinea) and the Solomon Islands. The RSC
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languages were assigned sub-phylum family status within the East Papuan phylum, the 
closest links of the Santa Cruz languages being with the languages of the east 
Bougainville stock, while the Reefs language showed greater affinities with Yele 
(Rossel Island) and the languages of the Central Solomons family (Wurm 1982). 
Wurm argued that much of the original structure and typology of the Papuan languages 
had been affected, and sometimes replaced, by Austronesian forms and structures, but 
obvious structural links to Papuan languages were retained in "the basic peculiarities of 
verb structure, the forms and principles of subject (and in part object) marking with the 
verbs, the presence and in part form, of class and gender system with nouns, etc" 
(1982:241). The linkage with the gender system was particularly evidenced in the 
Reefs language (Ayiwo) (Wurm 1978). Tryon and Hackman (1983:44) argued that the 
complex noun and verb morphologies in the RSC languages were "typical" of Papuan 
languages, and were better explained as retentions from the earlier forms of these 
languages, than as borrowings by Austronesian speakers.

Lincoln (1978) took the opposing view, and argued that the languages were originally 
AN. He noted that approximately 50% of the vocabularies of these languages were 
Austronesian, as were many morphological elements and structures, but these latter 
were often "aberrant" (1978:970). The sound changes required to reconstruct Proto- 
Oceanic from these languages were unsystematic (Lincoln 1978:961). Clark (1999) 
presented a conference paper on the problem, in which he was "sceptical" about any 
Papuan features in RSC languages.

Wurm's configuration of the East Papuan Phylum as one genetic grouping is now under 
review. On the basis of the pronominal systems of these languages, Ross (2001a) 
suggested there are in fact at least eight separate genetic groups. He excluded the RSC 
languages from this study because the pronouns showed Austronesian admixture, and 
he observed that "the pronoun paradigms had no genealogical relationship to any other 
east Papuan group" (2001a:310). More recently he has stated that the RSC pronouns 
"appear to be (Oceanic) Austronesian" and that the meagre morphological data 
available about these languages suggests "[tjhat they may be Austronesian languages 
that have undergone a complex set of as yet unexplained changes" (Ross 2005:29).

Ross' genetic groups largely correlate with groupings derived from typological 
similarities (Dunn et al. 2002), with the exception that the close relationship between 
Anem and Ata (West New Britain family) and Yell Dnye posited by Ross was not 
reflected in the typological study, and the languages of the Central Solomons were 
found to be typologically very diverse. Dunn et al. (2002:41) included the RSC 
languages in this typological study, and noted that the status of the RSC languages was
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debated, but offered no opinion either way. Terrill examined gender (nominal 
classification) in the East Papuan languages, because of the importance accorded by 
Wurm to this feature. Although there were similarities in some of the Central Solomons 
languages, and between Anem and Ata, the other languages show considerable variety 
in their gender marking systems, leading Terrill to warn that the existence of gender 
marking on its own did not constitute evidence of a genetic relationship (Terrill 
2002:64). Terrill was unconvinced about the similarities proposed by Wurm (1978) 
between Ayiwo gender morphology and Touo (Baniata) and Savosavo forms (Terrill 
2002:84). She could find "no convincing formal evidence to link the gender 
morphology of Ayiwo with that of any Central Solomons language" (2002:84).

For the purposes of this study, there are three questions regarding the genesis of these 
languages that it would be useful to know- where did the language(s) form, when, and 
by what process (i.e. by borrowing or language shift, which imply different social 
circumstances). If the Santa Cruz and Main Reef languages are Papuan, they represent 
the most easterly expansion of a non-Austronesian (NAN) language, although Wurm 
speculated Papuan languages may once have extended to southern Vanuatu and New 
Caledonia (Tryon 1985:151).

Wurm attributed the arrival of the NAN languages in the Reef Santa Cruz ultimately to 
the effects of the displacement from the southeastern tail of New Guinea of one group 
of NAN speakers by speakers of the Trans New Guinea phylum language (1983:31- 
32). The displaced language group moved into the Rossel island area and, at a later 
date, reached the Central Solomons and Bougainville. "Languages of this displaced 
group seem to have spread eastwards all the way to Santa Cruz, along an Austronesian 
obsidian trading route which extended from New Britain to Santa Cruz for a thousand 
years, beginning about 3000 years ago" (1983:32). In a later article he elaborated on the 
social conditions which might have supported formation of the mixed languages. 
"Movement along these trade routes has brought Papuan speakers of ancestral forms of 
the perhaps interrelated South Bougainville and Yele type languages to the Reefs-Santa 
Cruz area, along with speakers of Oceanic Austronesian of an archaic type - the latter 
may have antedated the former, or the former accompanied them in an inferior capacity, 
perhaps as slaves" (Wurm 1992:154). When the trade route ceased, about 2000 years 
ago, a protracted period of isolation followed. "This appears to have lead (sic) to 
disturbances in the suggested previous Austronesian-Papuan cultural relationship and to 
increasing linguistic interaction between speakers of the two language types, resulting 
in the linguistic forms observable today" (Wurm 1992:154). The mixed languages bear 
witness to multiple sources of Austronesian influence occurring at different times, 
including elements from far to the west, from the south east Solomons, the Polynesian
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Outliers, Vanuatu and New Caledonia, and possibly influence from Micronesia (Wurm 
1970:548, 1978, 1986). Wurm’s model for linguistic change therefore appears to 
involve intimate borrowing as a result of changing social relationships. He appears to 
envisage that NAN speakers were resident in the area, and that much, but not all, of the 
development of the RSC languages took place locally in changing social circumstances 
and in relative isolation from the outside world.

Wurm’s time estimate for the formation of the mixed languages accords with advice 
from Clark (pers. comm. 1998). As there is no obvious relative now existing for either 
the Papuan or Austronesian side of these languages, their separation from the parent 
language likely occurred a very long time ago - perhaps in the order of 1000-2000yrs. 
That the locus of linguistic influence from Austronesian speakers was not confined to 
the Reef-Santa Cruz geographical area seems to be one point on which linguists agree 
(Mulhauser et al. 1996:424). Tryon contended that if Wurm is correct, "it is likely" 
that the acquisition of Austronesian elements began before the Papuan speakers reached 
the Solomons (1994:636). Mulhauser et al. (1996:424) described the process as one of 
"consecutive mixing between two full systems rather than creolisation involving two or 
more systems at a single point in time". Green (1997:19) also suggested that the NAN- 
speaking immigrants to the Main Reefs and Santa Cruz came from eastern Near 
Oceania, "probably themselves displaced by expanding Oceanic-speaking 
Austronesians from whom they had borrowed much linguistically and culturally".

The pervasive effects of "constant and intensive contact and interaction" amongst 
speakers of the various languages of the Eastern Outer Islands, occurring over a long 
period of time, was emphasised by Tryon (1994:638). While lexical borrowings from 
and into the Polynesian languages occurred relatively recently (1994:637-638), low 
percentages of shared vocabulary and irregularity of sound correspondences amongst 
the non-Polynesian languages suggest that this interaction had been going on for a long 
time (1994:635). "Relatively ancient" contact with the residents of Utupua and 
Vanikoro is demonstrated by the borrowing into RSC languages of a drinkables 
possessive noun class (not found in Austronesian languages of Papua New Guinea), 
sufficiently long ago to permit further subdivision (1994:636).

Wurm entertained the possibility that more than one Papuan language was involved 
(Wurm 1978:1006, 1987:441), a possibility that needs consideration given the question 
of the genetic relationship of the Ayiwo language to those of Santa Cruz. Wurm 
(1982:244) noted important structural differences between Ayiwo and the Santa Cruz 
languages. Ayiwo shares complex phonology and verb-phrase structure with these 
languages, but no etymological relationship in numerals, pronouns and most of the core
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vocabulary. Hovdhaugen and Nasss raise the possibility that the lexical similarities 
found in the three languages might be the product of common borrowings from 
Austronesian. They suggest that if Ayiwo is genetically related to the Santa Cruz 
languages, "they must have split apart several thousand (3000-4000?) years ago 
according to the knowledge we have of how fast languages change" (Hovdhaugen and 
Nasss, pers. comm. 2004). However, should more than one NAN language have been 
involved, the picture becomes much more complex. If mixed languages of this type 
are really such an unusual outcome of language contact, as the literature suggests, it 
would seem unlikely that the same outcome would be generated in two different 
locations with very different ecological circumstances (Santa Cruz itself and the Main 
Reefs), by groups speaking different Papuan languages.

Finally, Wurm claimed some support for his assessment of the NAN status of these 
languages from other disciplines, in particular archaeological evidence for contacts 
between Santa Cruz and south-east Bougainville where Buin is spoken (1978:982);

Utupua and Vanikoro
Three languages are spoken on Utupua (with 50-150 speakers each), and three also on 
Vanikoro, although two have only a handful of speakers. For some time the status of 
these six languages was also debated, but is now resolved. Constant contact occurring 
for a long time resulted in low percentages of shared vocabulary, and had spread a 
number of features over the whole region, including to Santa Cruz and Ayiwo (Green 
1976b, Tryon 1994:635). There are no innovations which link the six languages of 
Utupua and Vanikoro in one group, so they comprise either one or two first-order 
subgroups of the Central Eastern Oceanic subgroup, which includes the languages of 
the southeast Solomons, Vanuatu and New Caledonia, the Central Pacific linkage (Fiji, 
Rotuma and the Polynesian languages), and the Micronesian family (Lynch et al. 
2002:112). It is posited that the languages of Utupua and Vanikoro have been in this 
location for a long time, possibly "since the original dispersal of CEOc" (2002:112). 
The languages of Utupua "in particular bear evidence of Oceanic-Papuan contact" 
(2002:112).

The Polynesian languages
The Polynesian languages of the Santa-Cruz group belong to the Nuclear Polynesian 
subgroup of the Polynesian languages (Tryon 1994; Tryon and Hackman 1983:71). 
Within Nuclear Polynesian, they belong to the Samoic-Outlier subgroup. Pileni is 
spoken on Pileni, Nupani, Nukapu, Matema, Nifiloli and the islands of the Taumako 
group (ca. 1,000 speakers). Davenport commented on how few cultural similarities 
there were between Polynesian speaking Taumako, and central Pacific Polynesian
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speaking societies to the east. Rather, the technology and material culture of Taumako 
were "nearly identical to those of the Santa Cruz group; its religion and mythology are 
more similar to those of the Santa Cruz Group than to any other cultures" (1968b:204).

Further evidence of linguistic interaction in this area is provided by Clark's study of the 
relationship between geographical separation and lexical borrowing (assessed using the 
Hackman-Tryon basic word list). He found that the Outlier languages least affected by 
language contact were those located 150km or more from the nearest non-Polynesian 
community (Clark 1994:114). Pileni was among those Outliers showing greater 
influence, and had incorporated 15 loan words. Borrowings from the Outlier languages 
by their non-Polynesian neighbours were also examined, with 43 examples 
incorporated into the languages of the Reef Santa Cruz area (1994:120 and Appendix 
7). The most pervasive of these terms was that for dog, incorporated into the languages 
of Santa Cruz, the Reefs, Vanikoro and Utupua.

Summary - Human Biology and Linguistics
Phenotypes, classic genetic markers, and mtDNA all point to human biological 
diversity on Santa Cruz and, by extension, the Reef Islands although the latter have not 
been quite so intensively investigated. The genetic studies indicate the Reefs and Santa 
Cruz are not particularly distinctive in a wider perspective, suggesting either similar 
processes over a wide area, or processes whose accumulated effects look similar in 
present day populations.

Whether the RSC languages are AN or NAN is a matter of debate among linguists, and 
whichever way the controversy is resolved, what is remarkable about them is that there 
should be controversy at all - contact between AN and NAN languages does not usually 
obscure their genetic affiliations. The linguistic linkages for the RSC languages 
suggested by Wurm are not echoed in the mtDNA data. Within the East Papuan 
phylum, Wurm suggested that the languages of Santa Cruz bore similarities to those of 
the East Bougainville stock (comprising Nasioi and Buin families located in Southern 
Bougainville), and Ayiwo from the Main Reefs showed closer links with Yele from 
Rossel and languages of the Central Solomons family. MtDNA data published for 
southern Bougainville lacks several haplotypes present on Santa Cruz - i.e. Pl, Q1 and 
Q2 (although as noted above this may be subject to modification because of increased 
sample sizes). Haplogroup M27, which is well represented in southern Bougainville, is 
absent from the Santa Cruz sample. Over all, in terms of the diversity of haplogroups 
present in modem populations (irrespective of their frequencies), the Santa Cruz sample 
shows the strongest similarities with New Britain (particularly East New Britain), and
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possibly with the expanded Solomons sample, although again Santa Cruz lacks M27 
which is present in the other two locations.

In the following section, four simple models are devised which incorporate the 
biological and linguistic data as currently understood, and possible archaeological 
correlates are suggested.

MODELS OF MIGRATION IN THE REEF-SANTA CRUZ CASE

As noted earlier, the peculiarity that must be accounted for in the Reef-Santa Cruz case 
is the mixed languages, which suggest an unusual social process irrespective of the 
ultimate resolution of their phylogenetic status. To understand their genesis it is 
instructive to look at the circumstances which gave rise to Maisin and Magori, the other 
commonly-cited examples of mixed languages.

The lessons of Maisin and Magori
Ross (1996) showed that Maisin belongs to the Papuan Tip Cluster (PT) of Western 
Oceanic (WOc). This language has undergone contact-induced language change, at 
different periods, through two processes, metatypy and esoterogeny. Ross noted that 
before European contact, people in New Guinea were bi or multilingual, speaking their 
own emblematic language (i.e. indicative of a person's ethnicity and spoken within the 
village), and also speaking the emblematic language of their neighbours for the 
purposes of intergroup communication. Both emblematic and intergroup languages are 
learnt as children, but the intergroup language may be spoken more often than the 
emblematic language.

Metatypy is the process whereby, over time, semantic and syntactic features of the 
emblematic language are remodelled to resemble the intergroup language, but the forms 
of the emblematic language remain largely unaffected. Maisin shows two episodes of 
metatypy, influenced by Papuan languages. The first episode also affected most other 
members of the PT languages, and resulted from contact with languages of the Trans 
New Guinea type. Maisin itself then underwent a second Papuanization. The situation 
was further complicated by the process of esoterogeny, through which the emblematic 
language is made more complicated to emphasise ingroup relations and to make it very 
difficult for outsiders to understand and to learn. The morphophonemic complexity and 
substantial lexical borrowings in Maisin bear witness to this process. The outcome is 
said to be consistent with the hostile relations existing between Maisin speakers and 
NAN-speaking neighbours before European contact. The lexical borrowing was further 
reinforced by tabooing words similar to the names of recently deceased persons (Ross 
1996).
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Magori was originally thought to be related to the NAN Mailu language, but Dutton 
(1982, 1995) has shown that it is an AN language from which Mailu speakers initially 
borrowed. Subsequently something changed in their relationship, and at European 
contact, Magori speakers "were living in fear of the Mailu and were learning their 
language", and were borrowing back from the Mailu words that had originally been 
borrowed from them in a different form (Dutton 1995:200). Dutton linked this reversal 
to the rise of the Mailu and their geographic expansion, as assertive long-distance 
traders.

There are several factors common to both cases. The mixed languages are products of 
complex borrowing patterns and changing social relationships between AN and NAN- 
speaking neighbours, involving deterioration in the relationship at some point. The 
effects have accumulated over an extended period of time. The language communities 
were of sufficient size to ensure linguistic continuity i.e. they were not subsumed into 
the other community through language shift.

The Reef-Santa Cruz case
Commentators agree that the mixing in RSC languages also occurred over a period of 
time, and theories of linguistic contact-induced change indicate an intimate social 
relationship is required to produce such complexity. In the RSC case the process has 
produced a linguistic outcome with the following characteristics. It was localised in 
extent, affecting Santa Cruz and the Main Reefs, but not Austronesian languages to the 
south in Vanikoro and Utupua, Vanuatu or New Caledonia, or to the north in the 
vicinity of Santa Ana and Star Harbour. There are no descendants of either parent 
language remaining, apart from the mixed languages themselves. As noted previously, 
if language mixing is such an unusual phenomenon, it seems unlikely that it would have 
happened independently on both Santa Cruz and the Main Reefs, so development in one 
place and subsequent spread seems more likely.

From this broad baseline, some simple models can be suggested depending on where 
the languages formed:
i) in situ continuity from a diverse colonising population;
ii) immigration by NAN speakers, and linguistic development in situ;
iii) off-site development of the mixed languages, and intrusion into the area;
iv) intense post-colonisation contact between AN and NAN speakers living elsewhere, 
perhaps through trade, and involving relocation.

Model One: In situ continuity from a diverse colonising population
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The first model considers the possibility that there has been linguistic, genetic and 
cultural continuity from the original colonisers i.e. that much of the genetic variability 
present in modem populations, and at least some of the language mixing, was pre
existing in the original colonisers of the Main Reef and Santa Cruz Islands.

The argument has been made on distributional grounds, and on the basis of 
correspondence between linguistic reconstructions and the archaeological record, that 
colonists in Remote Oceania spoke Oceanic languages of the Austronesian language 
family (Pawley and Green 1984, Pawley and Ross 1993, Green 1999, and see 
discussion in Kirch 1997). If one accepts this assumption, then continuity would be 
implied if the current impasse about RSC languages was resolved in favour of their 
status as aberrant AN languages. There would be several problems that required further 
explanation by linguists - what processes operated on these languages to make them so 
difficult to classify compared with the languages of the Central Eastern Oceanic family 
that surround them to the north and south; are there indeed any NAN features in these 
languages, and when were they acquired? Some degree of influence from NAN 
languages is assumed in Proto-Oceanic (or a precursor), e.g. the distinction between 
alienable and inalienable possession may have been acquired through contact with 
NAN languages (Ross 2001b: 136,138). Whether the languages spoken by colonisers in 
the Reef-Santa Cruz already exhibited more contact-induced features from NAN 
languages than CEOc languages is a matter for linguists to resolve.

Although this model is at odds with the favoured linguistic assumptions, the possibility 
is not obviated by Green's Triple I and more recent Triple I/Voyaging Corridor models 
(Green 1991, 2003), which identify aspects of material culture and practice from NAN 
speakers that have been integrated into the Lapita Cultural Complex. The major 
objection arises from the current interpretation of human biological diversity in the 
western Pacific based on mtDNA haplotypes and other classical markers, which posits 
dispersal of some variants after initial colonisation, as noted above, although the timing 
of population expansion has not been refined.

Archaeologically, we would not expect to see major ruptures or disjunctures in the 
record.

Model Two: Immigration by discrete groups of AN and NAN speakers, and 
linguistic development (mainly) in situ.
Lynch observed that it was not apparent from the linguistic data "[wjhether these [RSC 
languages] represent the original southern limit of pre-Oceanic settlement or a post- 
Oceanic intrusion" (1999:446 note 14). There is to date no convincing archaeological
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evidence for pre-Lapita settlement in these islands. Again, if one accepts the 
association between Lapita colonisers and Oceanic languages in Remote Oceania, then 
the occurrence on Santa Cruz and the Main Reefs of languages that are phylogenetically 
Papuan is most plausibly explained as a post-settlement development. As discussed 
above, Wurm envisaged the physical presence of NAN speakers in the Santa Cruz area, 
and a timeframe for the development of the RSC languages approx. 2,000 years ago, 
during a period in which the Reef-Santa Cruz islands were relatively isolated following 
the cessation of the obsidian trade. He was undecided about whether the different 
language communities arrived there together, but had different social status; or one 
preceded the other. This model differs from the first in that Wurm appears to have 
envisaged social differences (in status for example) between distinct groups speaking 
different languages.

If NAN and AN speakers arrived at the same time, but had different social status, then 
this might be evident through the differential distribution of status markers such as 
prestige goods, high status foods, or differential burial practices. Different architectural 
traditions might be discernible if the language communities resided in separate 
settlements, or in enclaves within larger settlements.

If NAN speakers arrived later, then distinctive material complexes (exhibiting 
differences in many traditions) could be expected.

In either case, over time, given the loss of parent languages and hypothesised change in 
social status, homogenisation of material complexes would be expected. A 
complication of this model is the need to account for the presence of mixed languages 
on both Santa Cruz and the Main Reefs (see below).

Model Three: Off-site development of the mixed languages, and intrusion into the 
area.
Green has suggested that the ashfall observable on Santa Cruz and the Main Reefs 
might represent a volcanic event of such magnitude that it rendered the Reefs 
uninhabitable for a period of time (pers. comm. 2005). If recolonisation occurred only 
there, then there should be disjuncture in the archaeological record, with discemibly 
different material traditions from that present on Santa Cruz, and possibly new faunal 
introductions. If the period of abandonment was sufficiently long, we might also see 
recovery of the avifauna (as described by Steadman et al. (1990) following 
abandonment of Anuta), or increase in the size of shellfish in the absence of human 
predation.
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At some point the speakers of the mixed language must have moved to Santa Cruz. 
Population increase might be discernible through increased numbers of settlements, or 
settlements in previously unoccupied areas of the island. If relationships with the 
inhabitants of Santa Cruz were hostile, this might be manifest archaeologically as 
defensive constructions, aggregation of villages, or increased numbers of weapons. If 
displacement of Cruzian inhabitants was involved, then intensification of settlements 
might be visible in neighbouring islands as the Cruzian people took refuge among 
friends. Whether the respective material complexes would vary significantly depends 
on the extent of trade already existing among neighbours.

Model Four: Intense post-colonisation contact between AN-speaking residents and 
NAN speakers elsewhere, perhaps through trade and involving relocation.
This model allows for linguistic influence through contacts with NAN speakers in other 
locations, and effects genetic admixture by the relocation of small numbers of people 
into the Reef-Santa Cruz. Mulhauser et al. (1996:411) identified five ways of 
communicating with someone who does not speak your language. These range from 
silent barter and communication through interpreters (which have little linguistic 
impact), to dual, bi-or multilingualism, or use of a lingua franca or development of a 
pidgin language. All of these strategies have been applied somewhere in the Pacific, 
but which one is used depends on a whole range of social factors, not just the frequency 
of contact e.g. the numbers of groups and individuals involved, and power relations 
among them. It seems unlikely, however, that trade would produce the mixed 
languages, although this kind of interaction might augment prior linguistic influence, as 
was the case for Magori.

In the remainder of this thesis, each of these models will be assessed against the 
available archaeological evidence. In Chapter Three the emphasis moves to the period 
of European intrusion and interaction, commencing with the arrival of the Spanish in 
A.D. 1595. Appendix 3.1 contains a brief history of the historic period and introduces 
the principal source documents. Chapter Three examines the character and import of 
cross cultural interactions between indigenes and European visitors, and discusses the 
effect on local traditions.
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Table 2.1 SE-RF-19 - Ovenstones Weighed at Site.

Layer Level Depth Below Surface (cms) Coral Limestone (kgs.) Imported Volcanic Stones (kg.)

Square VV-WW 48-49
1 1 0-10 37 3
1 2 10-20 131 0.5
1 3 20-30 202 -
1 4 30-40 289 1 stone
1 5 40-50 205 -
1 6 50 - 55/60 130 -
2 7 55/60 - 70 190 -
2 8 70-80 181 -
2 9 80-90 209 -
2 10 90-100 158 -
2 11 from lm. to slightly more than lm. at 

base of layer.
56 •

Square SS-TT 48-^19
1 1 0-10 20 2
1 2 10-20 90 3
1 3 20-30 85 2
1 4 up to 40cm. on west side of square 137 -

2 5 to 50cm depth 104 -

2 6 50/60 to 71cm. at base of layer on TT- 
48-49 side

132 -

3 7 additional 10cm excavated. 60/70- 
70/80 cm.

14 -

Square PP-QQ 48-49
1 1 0-10 3 4.5
1 2 to 30cm. west wall, to 20 cm. east wall. 18 6

layer 2 and features 3 to 40cm. west wall, to 30cm. east wall, 
features up to 60cm.

15 4



Table 2.2 Radiocarbon Age Determinations for Reef-Santa Cruz Ceramic Sites

Calibrated Date Reservoir Material Source

Site Location Level Lab no Year BP Error 68% 95.00%
SITE GROUP III: PLAINWARE SITES
SE-SZ-33 Santa Cruz II 1-10835 2585 190 900 BC (61.9%) 480 BC 1300 BC • 200 BC T 1

470 BC (6.3%) 410 BC

SE-SZ-47 Tomotu Neo VIII 1-10810 2030 90 170 BC - 70 AD 400 BC - 250 A D T 1

XXI 1-10812 2995 185 1430 BC - 970 BC 1700 BC - 800 BC T 1

SE-RF-19 Main Reefs
VV-WW 48-49 LI, Level 4 Wk-7849 2920 60 930 BC - 740 BC 1050 BC - 580 BC M ’Turbo sp. new (AMS)

VV-WW 48-49 L2, Level 11 Wk-7852 2850 55 850 BC - 620 BC 930 BC - 480 BC M Turbo setosus new

SITE GROUP IV: DECORATED LAPITA SITES
SE-SZ-33 Santa Cruz VI 1-10836 2540 210 900 BC - 390 BC 1300 BC • 100 BC T 1

SE-RF-6 Main Reefs 1-5749 2530 95 800 BC - 520 BC 830 BC - 400 BC T 2
1-5750 2460 95 760 BC(19.7%) 680 BC 800 BC -390 BC T

670 BC (11.4%) 610 BC
600 BC (37.1%) 410 BC

Wk-11156 2555 88 840 BC (17%) 740BC 840 BC - 400 BC T 3
730 BC (51.2%) 520 BC

SE-RF-2 Main Reefs 1-5747 2955 95 1310 BC - 1010 BC 1410 BC • 910 BC T 2
1-5748 2775 100 1050 BC - 820 BC 1260 BC(1.2%) 1230 BC T 2

1220 BC (94.2%)780 BC
ANU-6477 2730 120 1050 BC-790 BC 1300 BC- 500 BC T 2
ANU-6476 2850 130 1220 BC (62.0%) 890 BC 1400 BC • 750 BC T 2

880 BC (6.2%) 830 BC
Wk-7847 3100 40 1130 BC - 910 BC 1230 BC - 830 BC M 3
Wk-7848 3080 40 1110 BC - 890 BC 1210 BC • 810 BC M 3

SE-SZ-8 Santa Cruz SUA-111 3250 70 1370 BC -1110 BC 1450 BC- 960 BC M 2
SUA-112 3140 70 1210 BC - 950 BC 1320 BC - 830 BC M 2

Wk-12304 3192 51 1260 BC - 1030 BC 1370 BC- 930 BC M 3
Wk-12305 3149 57 1220 BC - 970 BC 1320 BC - 860 BC M 3

Atmospheric data from Stuiver. et al. (1998). OxCal v3.5 Bronk Ramsey (2000).
Marine delta R= -81 +/- 64.
Source: 1= McCoy and Cleghorn 1988, 2= Green 1991, 3= unpublished dates provided by R Green.



Table 2.3 Radiocarbon Age Determinations for Reef-Santa Cruz Aceramic Sites

Calibrated Date Reservoir Material Source

Site Location Level Lab no year BP Error 58% 95.00%

SITE GROUP 1: LATE ACERAMIC-PROTOHISTORIC/HISTORIC
SE-SZ-12 Santa Cruz 1-6563 195 85 1640 AD - 1950 AD 1510 AD (9.2%) 1600 T 1

1620 AD (86.2%) 1960 AD

1-6371 285 90 1480 AD (62.2%) 1680 AD 1400 AD (95.4%) 2000 AD T 1
1770 AD (5.1%) 1800 AD

1-6372 320 90 1470 AD - 1660 AD 1400 AD (92.9%) 1850 AD T 1
1900 AD (2.5%) 1950 AD

SE-SZ-26-1 Santa Cruz III 1-10797 <220 T 2
VI/VII 1- 10796 625 140 1240 AD (68.2%) 1450 AD 1000 AD (95.4%) 1650 AD T 2

SE-SZ-11 Tomotu Neo III 1-10798 285 75 1490 AD (65.5%) 1670 AD 1400 AD - 1950 AD T 2
1780 AD (2.7%) 1800 AD

IV 1-10799 490 120 1300 AD (18.1%) 1370 AD 1280 AD - 1660 AD T 2
1380 AD (45.6%) 1520 AD

11 1590 AD (4.5%) 1620

II 1-10800 240 75 1520 AD (18.2%) 1600 AD 1480 AD (87.1%) 1890 AD T 2
1620 AD (21%) 1690 1910 AD (8.3%) 1960 AD

1730 AD (23.3%) 1810
1920 AD (5.7%) 1950

V/VI 1-10807 <240 T 2

SE-SZ-47 Tomotu Neo III I- 10808 320 80 1480 AD - 1650 AD 1400 AD (94.1%) 1850 AD T 2
1900 AD (1.3%) 1950 AD

IV 1-10809 <205 T 1

SE-RF-3 Main Reefs N27, L4 Wk-7853 560 50 1500 AD -1720 AD 1450 AD -1880 AD M Pitar citrinus new

P27, L10 Wk- 7855 580 40 1510 AD -1700 AD 1440 AD -1840 AD M Anadara antiquata new

N26, L12 Wk-7856 570 50 1500 AD -1710 AD 1450 AD -1870 AD M Cardidae sp. new

N26, L12 Wk-10150 440 57 1410 AD (62.4%) 1510 AD 1400 AD (75.6%) 1530 AD T Broadleaf charcoal new
1600 AD (5.8%) 1620 AD 1550 AD (19.8%) 1640 AD

P25, L12 Wk-10151 257 58 1510 AD (27.9%) 1600 AD 1470 AD (68.9%) 1700 AD T Broadleaf charcoal new
1620 AD (26.7%) 1680 AD 1720 AD (21.1%) 1820 AD
1770 AD (10.8%) 1810 AD 1910 AD (5.4%) 1960 AD
1930 AD (2.7%) 1950 AD

027, L12 Wk-10152 243 50 1520 AD (12.2%) 1560 AD 1480 AD (59%) 1700 AD T Broadleaf charcoal new
1630 AD (30.2%) 1680 AD 1720 AD (29.2%) 1820 AD
1760 AD (21.2%) 1810 AD 1910 AD (7.2%) 1960 AD
1930 AD (4.6%) 1950 AD

SITE GROUP II: EARLY ACERAMIC
SE-SZ-47 Tomotu Neo V-VII nil nil

Atmospheric data from Stuiver. et al. (1998). OxCal v3.5 Bronk Ramsey (2000).
Marine delta R= • 110+/-85.
Source: 1= McCoy and Cleghorn (1988); 2=Yen (1976)



Figure 2.1 Main and Outer Reef Islands
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Figure 2.2 Central part of the Main Reef Islands, Outer Eastern Islands District, Solomon Islands.
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Figure 2.3 SE-RF-19. Plan of site showing excavated areas.
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SOUTH WALL FACE - ROW 49

Figure 2.4 SE-RF-19. Section of site, south wall face, row 49.
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Figure 2.5 SE-RF-19. Plan for base of Layer 1, Level 4, showing large oven pit.

0 1mi i i i___ I

brtwn ground exposed at base cf layer 1, 
continued into layer 2

Figure 2.6 SE-RF-19. Plan of base of layer 2, top of Layer 3, showing pit in southeast comer.

1 m

Figure 2.7 SE-RE-19. Possible posthole in base of Layer 2.
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Figure 2.8 SE-RF-3. Plan of site, showing excavated areas.
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Figure 2.9 SE-RF-3. Section of site, east face row 27, south face row P.



Figure 2.10 SE-RF-3. Coral rocks (possible pavement) in and at base of Level 10:90 
100cm below surface.
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Plate 2.1 SE-RF-19. North side of mound looking east. Clearing mound.

Plate 2.2 SE-RF-19. Looking north over cleared area of site.
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Plate 2.3 SE-RF-19. SS-TT 48-49, looking at south-west side.

Plate 2.4 SE-RF-19. View of W-WW 48-49.
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Plate 2.5 SE-RF-3. South face of excavation
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CHAPTER THREE

SYSTEMS OF INTERACTION

INTRODUCTION

“Long ago our fathers thought thus 
about white folk: that they were 
spirits. When a ship came near, they 
did not speak aloud, but very softly; 
they thought the people out in the 
ships would hear what they said 
about them, and anyone who had 
sores or was sick did not come down 
to the beach lest the white folk 
should see him and lay a spell upon 
him. ”

O'Ferrall (1904:225)

‘‘Santa Cruz has borne an ill name in 
these latter years, and neither the 
whalers of a past generation nor the 
traders and recruiters of to-day cared 
to go near them; hence everything 
connected with that group is new, and 
the traveller,... . finds himself literally 
in the position of Captain Cook a 
hundred years ago... . ”

Coote (1883:117).

In this chapter, the principal historical and anthropological sources relevant to the 
historic period are reviewed for information about interactions between local peoples 
and visitors to these islands, in particular those occasions during which materials 
changed hands. (Appendix 3.1 provides an outline of the historic period in the Reef- 
Santa Cruz sequence, that is from A.D. 1595 onwards, and introduces these sources). In 
the terms of Anthony's (1990) migration structures, the Spanish excursion was a long- 
range population movement. The extended seasonal visits of missionaries, episodes of 
anthropological fieldwork, and the Europeans residing on Vanikoro for the timber trade 
might be encompassed within his category of circular movements - visits of short 
duration with the intention of returning home. The other visitors, who stayed from a 
few hours to a few days, are more difficult to characterise in his schema, and weren't 
immigrants at all, yet they were involved in material exchanges.

The narratives allow us to examine the conduct and import of interaction between 
peoples with two very different social and economic systems and world views, to see 
how these interactions actually worked, and what outcomes they effected - whether 
they transformed or reinforced cultural traditions, and whether these encounters left a 
linguistic or biological signature as well as a material one. Obviously these local 
encounters with visiting Europeans were not the only locus of engagement with 
Europeans, but they are occasions that are accessible through the narratives, and they 
are instructive. Most of the encounters referred to in this chapter are with non-trading
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vessels because I could not locate comparable information about itinerant or resident 
traders.

Noticeably absent from the first-hand accounts of these cross cultural encounters are 
any histories, oral or written, by the Reef-Santa Cruz people themselves - I know of 
none save the meagre statement cited at the beginning of this section. When we 
compare the two statements, we can appreciate how regrettable this lack is. They 
express irreconcilable views about power relationships between the two peoples. The 
local version is framed in the now familiar formula - mere mortals were wary of the 
Europeans who came from the spirit realm, and possessed supernatural, potentially 
dangerous, powers. This statement is likely to be more informative about the 
relationship existing between Europeans and locals at the time it was recorded than 
about the actual response of indigenes to early visits by foreigners. (See, for example, 
Dureau 2001 for a discussion of the trope of supernatural origins, and historically 
situated variations of first contact stories). Coote's statement clearly contradicts any 
suggestion of submissiveness to Europeans. On the contrary, the locals had earned such 
an "ill" reputation that Europeans were deterred from visiting these islands. In the 
absence of first-hand accounts from the Islanders, we can infer what they made of the 
European intrusion into their world from their actions, to some degree. As we shall see 
as this chapter progresses, their actions are eloquent, and speak to self-assertion rather 
than powerlessness, active engagement rather than avoidance, and courage rather than 
timidity.

Modelling interaction
As discussed in Chapter One, there may be discrepancies between the kinds of 
explanation sociocultural anthropologists can advance based on observation, and 
explanations that are supportable based on archaeological evidence. One such case 
arises in the context of migration problems, and relates to the difficulty archaeologists 
have in differentiating cultural change arising from small-scale social interactions such 
as marriage or trade from larger-scale processes such as the arrival of migrants. 
Although interaction and contact are terms widely invoked by archaeologists to explain 
cultural change, "it is futile to try to reconstruct the social circumstances of prehistoric 
trade in anything like the terms of ethnographic research" (Leach 1978:404, and see 
Sheppard 2004). Archaeologists typically study interaction in two ways. The first is 
through stylistic similarities (often in pottery), although the interpretation of such 
similarities is difficult because ethnohistoric and sociocultural studies show that the 
degree of stylistic similarity does not reflect the level of interaction (see discussion in 
Summerhayes 2000:30; Barth 1969; Hodder 1977, 1979). The second method focuses 
on sourcing objects of non-local origin, and analysis of the archaeologically accessible
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parameters of exchange networks, such as their magnitude, frequency, temporal 
duration, and complexity (e.g. Green and Kirch 1997; Weisler 1997).

A much more nuanced understanding of relationships between communities, and the 
role that objects moving between communities play in sustaining those relationships, 
can be advanced by sociocultural anthropologists. They have observed that exchanges 
between Pacific communities are much more than straightforward market-based 
economic transfers, but rather constitute networks of obligation, competition, and 
alliance in which people are enmeshed. O'Hanlon (2000:8) stated that social life in 
Melansia "is renowned for being constituted through material transactions". Thomas 
(1999:284) contrasted the European construction of nationhood and identity as 
something people have, with a (generalised) Pacific view in which

" there were no societies; there were only gifts and debts, relations of 
descent and marriage, only a dialectic between genealogy and alliance, 
locality and exchange. If social life is governed by exchange, identity is 
never a possession. It is rather a relation or a transaction."

I have found it useful to think about the interactions between Reef-Santa Cruz peoples 
and Europeans that are described in the historical narratives in terms of Firth's (1964) 
discussion of "social participation" between island communities using the "symbiotic 
relationship" between the inhabitants of Tikopia and Anuta. Social relationships 
between communities might range anywhere from hostility to friendship or 
indifference, and vary in complexity from simple trade exchanges to inter-marriage, or 
"attributions to responsibility for sorcery" (Firth 1964:88). By social participation he 
meant the extent to which members of one community participated in the social life of 
the other, through intermarriage, residence, participation in ceremonies, and fulfilling 
social obligations for hospitality. As the Tikopia and Anuta example showed, 
frequency of communication does not determine the extent of social participation 
between island communities. Relatively few people ever visited the other island, and 
those visits might be months or years apart. But when a visit was made, it was a 
situation of intense contact in which "... greeting, feasting, exchange are all of a very 
active and involved kind" (Firth 1964:127-128). He contrasted this situation with that 
between Vanikoro and the Banks Islands, between which there had been frequent 
voyaging, "but little social penetration, presumably owing to the considerable 
differences in culture, and in social structure" (1964:95).

In this chapter I look at two systems of interaction that entailed the movement of 
material goods between parties - the local trade system that operated within the Reef- 
Santa Cruz Islands, and the conduct of encounters between local people and European

101



visitors, as documented in the historical accounts. A brief summary from historical 
sources of interactions and exchanges between visiting Europeans and inhabitants of 
Santa Cruz and the Reef Islands for the period from A.D. 1595 - 1935 is located in 
Appendix 3.2. The location, duration and tenor of meetings are detailed in the 
Appendix, as are the kinds of objects that passed between the two parties.

REEF - SANTA CRUZ ECONOMIC SYSTEM PRIOR TO EXTENSIVE 
EUROPEAN INFLUENCE

Geographic scope and organisation
Before European influence became extensive, the northern Santa Cruz Islands (Santa 
Cruz, Main and Outer Reefs and Taumako) participated in a highly interdependent, 
integrated trading system (Davenport 1975a:73). This system articulated with Vanikoro 
and Utupua (the southern Santa Cruz islands). Because of the different island 
ecologies, resource inequalities existed between communities, but these were 
accommodated within this system through the development of specialisations or skills 
based to a considerable extent on the resources peculiar to each environment 
(Davenport 1975a:73). However, other specialities unrelated to ecology were also 
practised, such as training hunting dogs, weaving, or canoe building (Davenport 
1962a:97). The economic network redistributed scarce resources to areas that needed 
them, but the goal of participants was to make a profit. Davenport (1964a:63) reported 
that,

"[t]he word used in all languages for specialty, as that concept is used 
here, carries the additional meaning of a skill from which one derives 
wealth or profit as contrasted with all skills necessary for subsistence only. 
Wealth amassed through these specialties and commerce is expended in 
bride-prices, maturation feasts, rituals, and entertainments, to whose 
organizers accrue obligations, prestige, and authority."

Trading expeditions were organised largely (but not exclusively) through men's house 
organisations, which were linked by trading alliances to associations in other villages or 
islands (Davenport 1964a:87, 1969:178). Usually a group of canoes would make the 
trip, but individuals or partnerships might also do so (Davenport 1972a:52). The host 
house was expected to purchase most of the goods offered for sale, whether or not they 
were actually needed (Davenport 1969:214). The transactions took place in the men's 
house, in which safe accommodation was also provided for the visiting party 
(Davenport 1969:178). No information is given as to the regularity of trading episodes, 
their duration, or the actual numbers of participants.
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I know of only one observation of local traders in action that suggests that some 
occasions of trade might be dangerous. This was recorded by Knibbs (1929) who was 
sent to survey the Lever's property in Graciosa Bay. The information may be second 
hand, from the trader Matthews who accompanied him. The exact date of this visit is 
unclear, but probably in the early twentieth century. Knibbs (1929:28) wrote:

'The Santa Cruz natives are very excitable, and a frequent occurrence at a 
meeting between two tribes for purposes of barter was for one suddenly to 
discharge a shower of arrows at the other! Something or other had alarmed 
them. The other side of course lost no time in retaliating. Then each would 
collect their opponents' arrows from the ground and return home. There 
were but few casualties."

Goods were not usually bartered for, but sold for a standard currency (coils of red 
feather money), which was made by three groups of hereditary specialists on Santa 
Cruz (Davenport 1962a:97). The value was measured relative to pigs and bride price 
(Davenport 1962a:101). The bride price at the time of his field observations was ten 
units of currency of graded value, the first having the highest quality, and the tenth 
having minimal value. Each roll of currency was worth twice the value of the one 
below it on this graded scale, and the different grades had different pig equivalents. 
The most valuable coils (rolls 1-5) were called "porkers" because an adult pig suitable 
for a feast could be purchased with them. The coils of lesser value (rolls 6-10) were 
called "sucklings" because they would purchase smaller pigs only (Davenport 
1962a: 102).

Range of goods and services provided
Santa Cruz maintained the most highly diversified range of craft specialities, many of 
which were practised exclusively by those who had acquired related supernatural 
powers by inheritance or purchase. Santa Cruz was the principal producer of surplus 
food (especially taro and yam) which was traded with the Main Reef Islands, (which 
were never self-sufficient in staple foods), and thence on to the Outer Reefs and 
Taumako (Davenport 1969:174). The Main Reef Islands also received "many kinds of 
manufactured objects" from Santa Cruz (1969:174). Certain areas of Santa Cruz 
specialised in shark fishing and pig breeding (see Davenport 1962a:96 - "economic 
map").

Exclusivity and association with supernatural powers were not features of production 
on the Main Reef Islands. The specialities there included shark catching and turtle 
netting (which provided important feast food for consumption on Santa Cruz), and 
exporting pigs and hunting dogs. Smoked desiccated breadfruit (nabo) might also be 
provided to Santa Cruz (Davenport 1969:176-177). For some specialities, raw 
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materials or tools had to be acquired from Santa Cruz. Decorated woven arm bands 
were made in the Main Reefs, the fibre for which was imported from the mountainous 
districts of Santa Cruz. Similarly, the volcanic grind stones used in making small beads 
from Conus shell also had to come from Santa Cruz, and trees for the canoes made by 
Main Reef Island men might also be obtained from there. The Main Reef Islands also 
had a few weavers and men able to repair feather currency (Davenport 1969:175). 
According to Davenport (1969:174), the Main Reefs always operated with a trade 
imbalance, which was redressed by exporting women, "the most valuable commodity of 
all" (Davenport 1964a:63). The movement of women within the economic system was 
in fact well demarcated. While women might relocate within Santa Cruz as brides or 
concubines, they never left the island. Concubinage was apparently not practised in the 
Outer Reef Islands (the meaning is not quite clear) (Davenport 1972a: 86), on Taumako 
(Davenport 1968b: 171), or on Utupua or Vanikoro (Davenport 1968a:236), but women 
moved between the Reef Islands, and between Taumako and the Reefs, as brides, for 
whom bride price in the form of feather currency was paid. The movement of women 
(as brides) away from the small and under-resourced Outer Reef islands was an 
important mechanism by which the population there was regulated (Davenport 
1975a:75, 112). Women came to Santa Cruz from the Main Reefs as either brides or 
concubines, the price for a concubine being ten times the usual bride price (Davenport 
1964a:64).

The people of Taumako constructed large sailing canoes, te puki, which they sailed to 
the Outer Reefs, carrying cargoes of sago flour, and small paddling canoes in which 
they returned home (Davenport 1964a:62). The large canoes and sago were purchased 
by the people from Nifiloli, Pileni and Nukapu, who sailed the canoes around the 
group, transporting passengers and trade goods, including small pigs (Davenport 
1972a:17-18, 68). The main imports to these islands were root crops (Davenport 
1972a:68). The Nupani Islanders didn't use the te puki, which were too large for their 
cargoes, but made a smaller version, with which they moved fine plaited work (sleeping 
mats, betel and food baskets), live turtles, smoke-dried shark meat, dehydrated fish, 
sennit, and other products to the Main Reefs and Santa Cruz (1972a:24). In return they 
wished to acquire plants that they were unable to grow such as taro, yams and betel 
ingredients, which were desirable for important social occasions (Davenport 1972a: 19).

Utupua and Vanikoro did not use feather money, but relied on two other forms, which 
came from restricted non-local sources. Ground shell discs for strands of shell money 
were obtained only from a district on the south coast of Santa Cruz, or from two 
villages in the Main Reefs. The less valuable currency of loom woven fabric of banana 
fibre could only be obtained from a few places on Santa Cruz. They also sought arrows 
with poisoned tips of human bone, and prepared turmeric. For these objects, 
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Vanikoroans and Utupuans exchanged the red feathers required to make feather money 
(Davenport 1964a:64, 1968a:213), as well as taro and canarium almonds, and puddings 
of these products (Davenport 1972a:68). Utupua also supplied hunting dogs to Santa 
Cruz (Davenport 1972a:68).

Age of the local economic system
Davenport documented how, under European influence, the importance of the local 
economic system declined. Manufactured goods became preferred to locally produced 
ones, and cash became increasingly important. Concubinage was prohibited, removing 
an important mechanism by which residents on the Main Reefs extracted feather money 
from Santa Cruz. However, red feather currency was still in use at the time of 
Davenport's fieldwork, and was still the only acceptable medium for bride price, good 
pigs and some forms of labour (Davenport 1962a:95). Nupani still carried out trading 
voyages because it could not be self sufficient.

It is difficult to determine how long the economic system had existed in its 
ethnographic form. A few European observers recognised that production of some 
items was highly localised (e.g. D'Obrenan (1939:129), O'Ferrall (1908:27), Speiser 
(1913:283), Wilson (1932:135)), but these accounts are all relatively late. The products 
of the trade network present numerous difficulties for archaeological identification. 
The sources of many of the raw materials involved are not highly localised, so the 
materials themselves are not informative as to specific place of origin. Many of the 
products, and the feather currency, are organic materials, and leave no archaeological 
signature. The red feathers were obtained by plucking live birds, so their bones are 
unlikely to appear in midden. Montgomery (1896:126) was informed by Forrest that the 
red feather money was a relatively new innovation, which "... has only come into 
existence during the last thirty years, within the memory, that is, of living persons". 
Although a higher survival rate can be expected for shell products, their forms are not 
usually described in sufficient detail in the literature to permit confident identification 
archaeologically. ) claimed manufacturing shell armrings and shell breastplates were 
village specialities, but these represent a small proportion of the range of items made 
from shell. Archaeological evidence for specialist manufacturing sites comes only 
from the Mateone dance circle site, where worked Trochus was found associated with 
a structure interpreted as a men's house, and dated "sometime between the 14th and 
18th centuries A.D." (McCoy and Cleghorn 1988:110-111).

CONTACT WITH VISITING EUROPEANS

In the local trading system described by Davenport, alliances existed between traders in 
different men's house organisations. For most of the 300 years during which European 
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foreigners visited these islands, they arrived sporadically, were not expected, and had 
entered into no alliances, although on occasion the Cruzians sought to rectify this. As 
discussed in Appendix 3.1, the missionaries as a group were an exception.

There are obvious shortcomings in the data included in Appendix 3.2. Firstly, it is 
comprehensive in its coverage of the range of vessels visiting the area, but it is not an 
exhaustive catalogue. Secondly, whether or not it represents an accurate inventory of 
things exchanged depends on the precision of the recorder. For example, Waite's 
publication (1987) of the Brenchley collection includes many items not enumerated in 
Brenchley's own narrative (1873); and Dillon tends to be specific about the kinds of 
foods he was offered, but refers to other unspecified "trifles" (Dillon 1972[1829]:291). 
Thirdly, the geographical coverage is heavily weighted towards experiences with the 
inhabitants of Santa Cruz.

The conduct of meetings
The reactions of indigenes to foreign visitors were rather unpredictable as Appendix 3.2 
shows, and varied from place to place, until some time around the 1880s (or perhaps a 
little earlier). For the most part, the behaviour of the Cruzians does not suggest that 
they differentiated between their visitors on the basis of nationality or occupation, 
although they learned to be wary of the Administration's fire power, and to expect 
punishment for threats against the government (MacQuarrie 1946; von Tolna 
1903:283-284). As is shown in Appendix 3.2, not unsurprisingly, some places were 
visited more frequently than others (e.g. Graciosa Bay and Carlisle Bay where safe 
anchorage and fresh water were available).

In general, the reception given the foreign vessels varies but not in any predictable way 
related either to the location visited or the season of the visit, and suggests curiosity 
rather than awe or timidity. The first Cruzians to view the Spanish were more curious 
about them than frightened, were inquisitive about their vessels, and willing to offer 
food. Nevertheless, the first encounter ended violently (Markham 1967[1904] :39). The 
first Cruzians seen by Carteret motioned for him to leave (Carteret 1965:170). A more 
promising meeting, at which a shore party was invited into a communal house, 
deteriorated subsequently when Master Simpson demanded that a coconut tree be cut 
down, despite objections from the locals. Unsurprisingly, this aroused local hostility. 
Carteret was doubly frustrated. He judged that he was ill supplied with trade goods and 
so was unlikely to restore the relationship with the locals by this means (Hawkesworth 
1775:290). Secondly, the sickness of many on board, including a recurrence of his own 
gastric ailment, meant that supplies could not be procured by force (1775:294). He 
succeeded in obtaining water, protecting the party by covering fire, and in making
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repairs to the hull, but he left an ill-tempered journal, vowing that had he been in better 
health, he "would have taught these people better manners to strangers" (Carteret 
1965:170).

The instructions issued to D'Entrecasteaux referred to the difficulties experienced by 
Carteret, and suggested that they may have resulted from "a duty of vengeance" 
inherited by the descendants of those who had suffered at the hands of the Spanish 
(Homer 1995:169, and see p.166). However, D'Entrecasteaux's experience in A.D. 
1793, sailing along the southern coast of Santa Cruz, was very different from Carteret's. 
His ships were welcomed from the beginning, and he received a number of invitations 
to land. Only one violent incident marred his four day visit. He also had a rare 
encounter with women, who came to the water's edge to try and dissuade the watering 
party from leaving (Labillardiere 1971 [1800]:433). In A.D.1827, Dillon was also well 
received everywhere except by some locals from Malevy village, who shot two arrows 
at him from their canoes (1972[1829]:294). He may have benefited from the presence 
on board of a Tikopian who had contacts with Santa Cruz. De Tromelin had many 
exchanges with the locals in A.D. 1828, and praised their gentleness (Domeny de 
Rienzi 1863:411). Two contacts with whaling vessels (in 1828/1829) involved 
skirmishes, although later ones did not (Bennett 1987:351 Appendix 1). In A.D.1834, 
the inhabitants of one Cruzian village attempted to avoid any dealings with the trader 
Morrell by moving inland. He pursued them and they eventually threatened to attack 
the visitors. The captain dazzled the "chief' using a mirror to direct the sun into his 
eyes, and the rest were diverted by fire crackers and went back into the forest (Jacobs 
1844:232)

Patteson's party was attacked in Otivi village in A.D. 1864, but Brenchley had a 
remarkably successful artefact buying session near Graciosa Bay in A.D. 1865. On this 
occasion, Lt. Meade on the Curagoa commented on the Cruzians' enthusiasm for 
bartering (Waite 1987:90). Moresby had uneventful visits to Byron and Carlisle Bays 
in A.D. 1871, yet this was the year that Bishop Patteson was murdered at Nukapu. The 
inhabitants of Nukapu were understandably edgy when Markham visited in the naval 
steamer Rosario that same year, but he was received amiably by residents of Byron Bay 
who came in large numbers to the vessel to trade (1873:159-160). Four years later 
Goodenough was mortally wounded in Carlisle Bay.

The tension that surrounds these earlier encounters is not confined to the foreigners. 
There are reports of canoes approaching vessels to investigate their occupants, but 
keeping a safe distance (Labillardiere 1971 [1800] :427, 428), and locals being reluctant 
to board the foreign vessel (Dillon 1972[1829]:29; Labillardiere 1971 [1800]:427).
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Markham (1873:160) remarked on the good temper of Byron Bay inhabitants, who 
nonetheless were "alarmed at every movement on board the ship" and didn't want him 
to remain there too long. Canoes quickly moved away from Dillon's ship when he 
started using his sextant (Dillon 1972[1829]:309).

It is not always clear in these accounts why violence should have erupted. Certainly the 
locals were prepared to defend their homes and property, as the events of the Spanish 
visit well demonstrate. Injuries to Carteret's men were inflicted because of another 
attack on property, and assaults by the Cruzians following this event appear to 
constitute a concerted effort to get him to leave. They were also ready to punish 
affronts to their behavioural code. Montgomery stated that the inhabitamts of Carlisle 
Bay on Santa Cruz "could not be relied upon if we did anything which offended them 
through ignorance of their customs" (1896:146). It is possible that Patteson's death 
resulted from a misunderstanding of local protocol. Forrest's investigations into his 
death suggest that he caused offence by offering two men presents incommensurate 
with their respective status (Hilliard 1978:69). This version differs greatly from that 
promulgated by the Mission, which sees Patteson's death as retribution for the 
abduction of five islanders by a labour recruiter. Similarly, Goodenough's visit in 
Carlisle Bay went well enough, but he may have made an error in protocol when he quit 
one village, and then returned to it from the direction of an enemy village (Montgomery 
1896:147). However, it is also possible that Europeans misread warning signals for 
attack. After their initial inspection of the Spanish vessels and offering food to their 
occupants, the locals "sent many arrows into the sails and on other parts of the ship, 
without doing any harm" (Markham 1967[1904]:39). The Spanish responded with the 
arquebus, inflicting injuries and death. A landing party from Carteret's expedition was 
shot at, the arrows "happily went over the boat without doing any mischief' 
(Hawkesworth 1775:285). The Cruzians moved off into the bush, and Carteret's men 
claimed that their retaliatory fire did not injure anyone. In both these cases, it seems 
unlikely that the Cruzians could have missed their targets, had their intention been to 
inflict injury.

The European reaction to threats (real or perceived) was generally swift and deadly. 
Although Mendana intended to stay permanently, this did not motivate the Spanish to 
use their weapons sparingly. And while many of the subsequent encounters between 
locals and Europeans were transient - sometimes lasting only a matter of a few hours - 
the military men in particular were mindful that events that occurred while they 
acquired their water, supplies or information established precedents for later encounters 
between indigenes and other voyagers. The justification for many acts of violence by 
Europeans was not response to an immediate threat, but the need to forestall a potential
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future threat to other Europeans which might result should some unruly act go 
unpunished. This was the rationale for Goodenough's burning of eight or nine houses 
in Carlisle Bay, after he was attacked there (Goodenough 1876:347). It also explains 
why Markham fired upon Nukapu, and then burned the village. Severely criticised for 
his actions, he defended himself by arguing that he was not punishing the villagers for 
Patteson's death - action which the Mission had asked specifically should be avoided. 
Rather, Markham was determined that the Nukapuans, who had enticed his boats to 
land and then fired at them, should not think that they had "bested" a man-o-war 
(Markham 1873:147-155).

It is in some ways hard to assess how effective the European strategy of force actually 
was. Shineberg (1971) drew attention to the relative inefficiency of European handguns 
in engagements conducted in the conditions found in Melanesia, and to the protection 
afforded the Spanish by their shield bearers, an advantage not enjoyed by later visitors 
who did not use this defence. She used Carteret's difficulties in Santa Cruz to show just 
how vulnerable Europeans were when outnumbered, and lacking protection against 
arrows (1971:67). The European arsenal included more than handguns, however. 
They were prepared to bum houses and villages (as discussed above), and to use ship's 
canon, giving them an advantage in range. Carteret succeeded in making repairs to his 
ship and replenishing water because he used ship's guns as well as firearms to provide 
covering fire. Markham also fired guns from his ship, although he missed Nukapu 
completely (1873).

The locals were not easily cowed. The Spanish had demonstrated to the Cruzians that 
their arrows would not penetrate the Spanish shields, so the locals learned to aim their 
arrows at the parts of the body left unprotected. They also tried to make their own 
shields to defend against arquebus shot (Markham 1967[1904]:91), an innovation that 
did not last. The destruction in A.D. 1871 of the village in Nukapu where Patteson was 
killed didn't stop Cruzians attacking Goodenough in A.D. 1875. Furthermore, 
Europeans living on Santa Cruz were subject to attack much later than this. Von Tolna 
encountered the HMS Royalist in Graciosa Bay in A.D. 1895, its mission being to 
punish the locals for trying to kill a missionary (von Tolna 1903:283). Traders living at 
Graciosa Bay were saved by the Bishop's intervention (Beattie MS: 17). As late as 
A.D. 1924/25, District Officer MacQuarrie, while making his inspections, took the 
precaution of arming his policemen before entering some Cruzian villages (1946:152).

The only foreigners not predisposed to employ violence were the missionaries, although 
perhaps here, as elsewhere, the locals associated them with the administration and its 
warships (Hilliard 1978:109). The collaboration between Mission and administration
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is illustrated by Montgomery's (1896:124) statement concerning the Santa Cruz group; 
"They are also by far the most excitable of any of these races; and warships exercise a 
wise discretion in attempting few landings, except in the company of some member of 
the Mission" . In pursuit of their long term objectives, however, the missionaries 
sought a different kind of relationship, one which proceeded from an understanding of 
local customs. Of all the foreign visitors, they seem to have made the most concerted 
attempts to meet the locals' expectations for the conduct of trade, so far as they could 
understand them. Appendix 3.2 shows that they were received routinely in the men's 
houses (or alternatively in the spirit house). The regularity of their visits and the 
extended periods of residence differentiate them from other visitors.

After A.D. 1880, the reception of foreign vessels as illustrated in Appendix 3.2 is 
regularly enthusiastic, although the large number of missionary accounts included for 
this period may skew the evidence. Certainly, the violent reputation of the Cruzians 
persists after this time. Those on board HMS Royalist expressed surprise at von Tolna's 
presence in such a dangerous place when they met him in Graciosa Bay in A.D. 1895 
(von Tolna 1903:282-283). There is still a notable discrepancy between the eagerness 
of locals to trade and the anxiety level of some Europeans on the other side of the 
transaction. Dewar (1892:251) wrote:

"Very little is known about this island, from the fact of so few traders 
visiting it, owing to the bad reputation which the natives bear. I myself 
was strongly urged by Captain P. of the H.M.S. Lizard not to venture upon 
the island, but I must confess that I found the natives exceedingly civil in 
their treatment of me. There is no doubt, however, that they are the most 
treacherous and dangerous savages in the Pacific; and I believe that I owed 
my reception to the sight of our machine-guns, from which they took us 
for a man-of-war schooner."

And Beattie, a passenger on the Southern Cross in A.D. 1906, remarked, "Fancy if 
these people took it into their heads to attack the ship. They are all well armed and are 
deadly shots. There wouldn't be a ghost of a show for us" (Beattie MS: 16).

The inhabitants of Santa Cruz were also regarded warily by other Pacific Islanders. 
When a labour recruiting vessel visited Port Swallow (near Cape Byron, on Santa Cruz) 
in A.D. 1886, the locals were keen to trade and "hundreds of canoes" surrounded the 
anchored ship. This caused alarm among the recruits and returns from other islands who 
were on board the vessel, who armed themselves and took to the rigging (Rannie 
1912:173-176). Trade was conducted for different items (see Appendix 3.2), and the 
locals remained on board until after sunset. The following morning, when another 
flotilla of canoes approached the vessel, the Islanders on board again armed themselves
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against the Cruzians, and sought safety in the rigging and hauled-up boats. The decks 
were "crowded with savages", who stayed all day, trading and exploring the ship 
(Rannie 1912:173-176).

The foreigners appealed to European standards of manners and honesty when 
describing their transactions. Carteret said explicitly that he would have taught the 
Cruzians better manners to strangers had he not been ill (1965:170). Instances of theft 
or dishonest dealing were recorded, sometimes with annoyance (Labillardiere 
1971 [1800]:428, Rannie 1912:174), and the missionaries routinely secured the 
Southern Cross against theft before locals boarded (O'Ferrall 1908:7). Honest 
behaviour was also remarked upon (Labillardiere 1971 [1800] :432), Moresby 
pronouncing himself surprised that the seller offered to return trade goods for a fowl 
that escaped from its purchaser (1876:87).

Venue for exchanges
Exchanges carried out through the local economic system took place in the men's 
house, and there are some examples in Appendix 3.2 in which foreigners also were 
received into a men's house, or a 'house'. The Spanish knew of a house for communal 
use in each village (Markham 1967[1904]:52), but tell us little about its function. 
Carteret's men were taken to a communal house in A.D.1767 (Hawkesworth 1775:291), 
a rather rare instance of someone on a short visit being received in this way. The 
custom became more established in the later period.

Many interactions with strangers follow quite a different pattern. They were either 
unwilling or unable to land, and were reluctant to venture far inland from the shore, and 
Appendix 3.2 demonstrates how adaptable locals were to each situation - they traded 
on the beach, or from canoes (in small or large numbers) in which they went out to 
meet foreign ships, and sometimes boarded a visiting vessel. Even on their own ships, 
the foreigners sometimes felt uneasy. They became alarmed when flotillas of canoes 
assembled around them. Dillon reports being "apprehensive" that some of those 
gathered around might try to board from their canoes (1972[1829]:293), and von Tolna 
was so overwhelmed at the number of canoes that he threw a stick of dynamite to 
disperse them, a tactic allegedly also employed by warships (1903:278).

Participants in trade
From the very large numbers of canoes and local people who assembled around visiting 
ships, it can be inferred that those gathered must have come from several villages. 
(Markham (1873:160) observed that they came from different parts of Santa Cruz to 
gather at Byron Bay). There is evidence for consultation and competition between local
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people on different occasions. The Cruzians who assembled in canoes around the 
Spanish vessels discussed what action they should take (Markham 1967[1904]:39); 
those who sold bows to D'Entrecasteaux's ship were strongly reprimanded by their 
companions (Rossel 1808:376). Lamoa displayed his new clothes to his watching 
companions (Dillon 1972[1829]:299), and Dillon was prompted by locals to make a 
present of a "tokey" (metal adze) to the priest/magician (Dillon 1972[1829]:303). 
Dewar (1892:250-251) remarked on how long it took to complete a transaction because 
of consultations between the vendor and observers.

Not all the discussions were amicable, however. Brenchley (1873:247) recorded the 
competitive disposition of locals gathered around the Curagoa in A.D. 1865 :

"These natives seemed the most excitable people, up in a moment. The 
men of two canoes alongside had a row together, because they were 
pushing each other out of their places. One hit the bow of the other's canoe 
with a club, the latter took up his bow and arrow, and, I think, if the other 
had pushed his canoe again, he would have shot him."

Markham also recorded a dispute breaking out between locals. The canoes abandoned 
the ship and returned to shore, where most of their occupants aligned themselves into 
two factions. Arrows were exchanged between the two sides, and those remaining in 
canoes contributed a few extra shots. Markham did not know what had caused the 
fracas, but "we imagined it was due to some article received from the ship in course of 
trade" (1873:161-2).

Women are relatively invisible in these encounters, particularly so in the earlier period. 
Labillardiere recorded women waving at his boat crew to attempt to dissuade them from 
leaving (1971 [1800]:433), and women and children boarded Moresby's vessel 
(1876:86). Girieud and Herrenschmidt reported that the locals of the Reef Islands 
were happy to receive European visitors, and that the women and children would 
approach and rifle through their pockets (1898:108). Otherwise, examples of women 
participating in exchanges are very rare. Some missionaries, and those travelling with 
them, were introduced to the wives of chiefs (e.g. Coote 1883:98). Montgomery 
exchanged mats for tobacco with the women of Taape (1896:144). Only one instance 
where sexual favours were offered to strangers has been found in the literature, and this 
did not occur until A.D. 1921. At Mohawk Bay (Main Reefs), Dr Lambert observed a 
young man "selling the services of his fiancee to our sailors" (Lambert 1941:108). Dr 
Lambert understood that a group of men had collaborated to amass the bride price, and 
that it was the local custom to rent the woman out to recover this cost. It seems more 
likely that she was a concubine, rather than an intended bride.
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Communication strategies - words, signs, and interpreters
In the local economic system described by Davenport, the active traders on Nupani 
were fluent speakers of the Main Reefs language and one of the Santa Cruz languages 
(Davenport 1972a:20). Few Europeans ever developed competence in the non- 
Austronesian languages of Santa Cruz and the Main Reef Islands. Montgomery would 
not even attempt to read the Confirmation service in one of the Cruzian dialects, 
describing the local language as "more like the jabbering of a monkey than that of any 
other spot" (1896:127).

The communication strategies employed by the Spanish will be discussed first. 
Occasional words were learned by both sides. Cruzians learned to say "amigo" 
(Markham 1967[1904] :41-42, 44-45), and the Spanish understood Malope's invitation 
to eat with him, and "some other words" (Markham 1967[1904]:73). Malope and 
Mendana exchanged names, at Malope's instigation, and he was able to convey to 
Mendana his status as Jauriqui (Markham 1967[1904]:41). The Spanish were 
sufficiently frustrated at their inability to learn the local language that they despatched 
an armed party to kidnap some boys in order to teach them theirs, and were attacked in 
the process (Markham 1967[1904]:86). Quiros described how a boy, Miguelillo, was 
brought to Santa Cruz from an island adjacent. "After he knew our language" the boy 
was able to convince Quiros that his home island produced pearls (Markham 
1967[1904]:499).

Much was achieved by signs and gestures - signs of peace, (one variant of which 
involved waving a flag, a gesture which the Cruzians also used) (Markham 
1967[1904]:92); invitations to drink (Markham 1967[1904]:74) or to shoot birds with 
an arquebus (Markham 1967[1904]:74); requests to carry food for the Spanish 
(Markham 1967[1904]:75); and remonstrations over the burning of Malope's village in 
retaliation for an attack which he had not perpetrated and to invite the Spanish to 
participate in punishing those who were responsible (Markham 1967[1904]:43-44). 
The Cruzians imitated the religious devotions of the Spanish, showing reverence to a 
cross and then carrying it to their village (Markham 1967[1904]:54). The Spanish 
demonstrated the use of razors and scissors "at all which they rejoiced and were 
astonished" (Markham 1967[1904]:42), and consented to be examined to satisfy 
curiosity about the newcomers: "They also found out what was under the men's clothes 
and, being undeceived, they played monkey tricks, such as those used by the natives of 
the first islands" (Markham 1967[1904] :42).

However, the linguistic legacy of the Spanish visit is minimal. Dillon was invited by a 
Cruzian to visit his "Pueblo", causing him to speculate that this might have been where
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Mendana had built his town (Dillon 1972[1829]:309). Domeny de Rienzi reported that 
Carteret thought the Cruzians had retained a number of Spanish words (Domeny de 
Rienzi 1863:410), but the statement is not referenced and I cannot locate it.

Later accounts describe signs made by foreigners and locals - of peace and friendship 
(Hawkesworth 1775:285; Markham 1873:148); to invite visitors to come ashore 
(Labillardiere 1802:261, 263-264, 271; Markham 1873:148), or instruct them to go 
away (Carteret 1965:160n3; Jacobs 1844:232). There seems to have been remarkably 
little misunderstanding about their meanings. There are also reports of gestures 
performed by the locals that are not mentioned by the Spanish - kissing the hand 
(Moresby at Taumako 1876:83), rubbing the nose against the hand (Coote in the Reef 
Islands 1883:100; Beattie MS:14, on Vanikoro); or rubbing noses (Montgomery at 
Santa Cruz 1896:130). The Europeans were relieved that hand shaking replaced nose 
rubbing (Montgomery 1896:130). MacQuarrie also records shaking hands (1946:123). 
There were other occasions on which names were exchanged. On the 1606 A.D. 
Spanish expedition, names were exchanged between Tumai, who indicated that he was 
"Jalique" and the Admiral, and between other members of the expedition and local 
inhabitants (Markham 1967[1904]:224-5, 228). Dillon appreciated the importance of 
this formality, and he initiated the exchange of names with Lamoa, "chief' of Mambo 
village (Dillon 1972[ 1829] :299). Patteson had also exchanged names with Moto, chief 
of Nukapu (Fox 1958:204).

Curiosity about the foreigners' physique was still in evidence in A.D. 1880. Coote 
describes being "stroked and admired" on the Reef Islands (1883:98), and becoming an 
object of great interest in a men's house on Santa Cruz. "Unbuttoning my shirt, I caused 
the most unbounded delight by the exhibition of a white chest, and when I kicked off a 
shoe and displayed a foot of the same colour, the excitement and astonishment knew no 
bounds. People flocked in to see and touch the strange creature..." (Coote 1883:110).

There were times when gestures and goodwill were insufficient. Ivens regarded the 
languages of Santa Cruz as especially difficult, and the Mission's failure to learn any of 
them was "one of the chief reasons for the present stagnation in Santa Cruz" (Ivens 
1918:238-239). The recruiter Wawn recorded that in A.D.1881 the Stanley was unable 
to enlist any recruits from either the Santa Cruz or the Duff Islands but it seemed he 
might be successful in the Reef Islands, where several of the men who came out in 
canoes boarded his ship, and appeared to be indicating that they would accompany him 
(Wawn 1973[1893]:216). Communication difficulties apparently thwarted this 
opportunity: he had no interpreter on board, and "not one of the islanders knew a word
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of English" (Wawn 1973 [1893] :216). Although he does not say so explicitly, the tone 
of his narrative indicates that they did not stay.

Some later visitors put their knowledge of Maori or Polynesian languages to use in the 
Outer Reefs (e.g. Selwyn at Nukapu in A.D. 1856, according to O'Ferrall 1908:3). 
MacQuarrie, who knew "a smattering of Maori and Tahitian", recognised the greeting 
of "haere mai\" from the women of Nupani (1946:178-179). Interpreters are relied 
upon more regularly in the later period. Dillon became frustrated with a Tikopian 
whom he had thought could speak a Vanikoro language when he found him to be less 
than fluent, and he also transported two Tikopians from Utupua to Santa Cruz who 
could communicate a little with the locals and helped smooth his way there (Dillon 
1972[1829]:257, 292). Coote attributed the success of the Bishop's visit to Santa Cruz 
in A.D. 1880 to the inclusion of six Reef Islanders (from Nifiloli) in their party. He 
recorded (1883:103) that, as they approached Santa Cruz,

"we sent our Reef Island natives, who knew some words of the language 
of this island, into the rigging to shout to the men in the canoes. These 
natives, who had in their own boats visited the place for trading purposes, 
soon made themselves understood, with the result that a few of the more 
bold spirits ventured alongside."

Moresby, who had no interpreter, wished for one (Moresby 1876:90), and Wilson 
wished for someone more reliable (Wilson 1932:126). Matias, a Reef Islander and 
scholar in Mota, assisted District Officer MacQuarrie during his tour of inspection 
(MacQuarrie 1946:72).

English was seldom spoken by the locals. In A.D. 1888, Dewar met a local teacher 
"but as he spoke very little English we could scarcely understand what he said" (Dewar 
1892:247). During a visit to Vanikoro in A.D. 1886, Rannie found only one person who 
could speak English, "and he had picked up a very indifferent smattering of the 
language during a stay in Fiji" (1912:172). The phrase "thank you" (for gifts) was 
reported from different groups of people (Wilson 1932:115, 116).

I have no information concerning how or when pidgin was first introduced, but in 
A.D. 1912 the trader Matthews assisted Speiser to employ two local "boys who had 
some vague notion of biche la mar" (Speiser 1913:280). In A.D. 1921 Dr Lambert gave 
his hookworm lecture in pidgin (1941:107). Pidgin was acquired at a different rate by 
men and women. MacQuarrie remarked on one Reef Island woman (Namu-nora) who, 
at the time of his visit in 1924/25, could understand pidgin at a time when most local 
women could not (1946:54).
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The linguistic situation within the Group in 1924/25 was assessed by District Officer 
MacQuarrie (1946:70) as follows:

"It would be impossible to say how many languages were spoken in the 
district. Pidgin-English ... offers a convenient lingua franca. The 
Melanesian Mission, in an attempt to establish something more worthy 
(and less shocking) into which the Scriptures might be translated, chose 
the language of Mota, a remote and insignificant isle of the Banks group, 
where the dialect most nearly approximates many Melanesian tongues.
The result so far has been happy for teachers and Christian natives under 
the close influence of the mission, but the use of Mota is not general. It is 
reserved for rather formal occasions."

What changed hands
Transfers from local people
It was prophetic that the first item given by the locals to the Spanish should be food 
(biscuit), because for the next two and a half months their resources helped sustain the 
new colony of approximately 224 people. Although the Spanish brought food with 
them, and began to prepare their own gardens (discussed in Chapter Four), they were 
heavily dependent on local food supplies, and extracted huge quantities from the 
Cruzians, apparently without any consideration as to the effects of this loss. Food is 
acquired by the Spanish in a variety of ways, but it is not clear whether they bartered for 
it, or took it by force. Their food gathering sorties involved 12-15 soldiers going either 
to villages or gardens. According to Quiros, they always returned with from "six to 
twelve pigs, many cocoa nuts and plantains, and everything else that the island 
supplies" (Markham 1967[1904] :53). Within a few days of their arrival, the locals had 
stopped offering resistance, and "remained quietly in their houses, with their wives and 
children" (1967[1904]:53). Sometimes the Cruzians brought food themselves, but had 
to leave it outside the camp so that they would not realise how small the Spanish group 
actually was. On one occasion, the Cruzian intermediary Malope oversaw the 
collection of food from many villages, although at least one village resisted his efforts. 
The group was also invited to "come and shoot natives on the other side of the bay, and 
to kill pigs" (Markham 1967[1904]:74). At the end of this episode, more than a 
hundred Cruzians transported the food collected back to Quiros' boat.

Just how critical the local food supply was to the survival of the Spanish settlement is 
demonstrated by the desperation the Spanish expressed when the Cruzians, outraged at 
Malope's murder, stopped supplying food. Despite the treacherous treatment of Malope 
himself, and the damage done to his village, the Spanish were still able to persuade a 
neighbouring village to bring food again, which they did not just once, but on following

116



days as well. The Spanish supplemented this food with their provisions of flour "which 
was the life of the expedition" (Markham 1967[1904] :93).

The Spaniards' supplies were not totally exhausted before they finally abandoned the 
settlement. Dona Isabel still had jars of wine, vinegar and oil which she was reluctant 
to issue despite the deplorable condition of the expedition members (Markham 
1967[1904]:108), and Quiros distributed flour to the galeot and frigate before they 
finally departed (Markham 1967[ 1904]: 103). However, their final act before leaving 
was to raid Huerta (Trevanion Island or Tomotu Neo) for large quantities of food to 
sustain the voyage. Among other supplies, they found five large canoes full of 
"biscuit" that they thought had been hidden from them (Markham 1967[ 1904] :99).

In subsequent meetings with Europeans, food usually moved from the indigenes to the 
foreigners, and most of it appears to be raw - coconuts are especially common, with 
yams and fruit also being offered frequently (see Appendix 3.2). Potatoes, sweet 
potatoes and betel nuts were offered to Dillon (1972[1829]:300, 310). The food 
provided in the men's houses or residences was cooked; and cooked yam and fish were 
offered to Carteret (Hawkesworth 1775:286), and dried "biscuit" to the Spanish 
(Markham 1967[1904]:39). There are not many transactions involving pigs, and some 
evidence to suggest the locals were reluctant to part with them. Labillardiere records 
that they would only sell them hogs if they went ashore, but wouldn't bring them out to 
the ship (1971 [1800]:432). Dillon found that they would sell small pigs for an axe 
each but not large ones (1972[1829]:297-302), and Dewar purchased "a plump little 
pig" (1892:249). Live fowls (but not eggs) are mentioned fairly frequently (Beattie 
MS:16, Brenchley 1873:245, Dillon 1972[1829]:293, O'Ferrall 1908:7, Markham 
1873:161, Moresby 1871:87); fish rarely (Markham 1873:161), and turtle (an 
important meat in feasts on the Main Reefs (Davenport 1969:198) not at all.

The record of the Spanish visit is frustrating in that it does not give us much 
information about what commodities besides food were exchanged. Appendix 3.2 
summarises this information related to subsequent transactions. Bearing in mind its 
shortcomings, the Appendix does show that indigenous artefacts were initially a very 
minor component of exchanges, probably accomplished expediently with the objects 
carried by local men. It also indicates that the importance of manufactured objects as 
components of exchanges increased over time in response to the European desire for 
artefacts, as did the range of objects offered. At least some of the objects traded are 
known to have been manufactured for distribution through the local economic system 
described by Davenport and others - Tridacna breast plates, Trochus rings, and mats for
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example. In the local system, different villages on Santa Cruz made different craft 
products. This exclusivity is not apparent in the trade with Europeans.

As Cruzian men always carried weapons with them, it is not surprising that bows and 
arrows are the first non-food items documented, and that they feature commonly in 
exchanges, but we can observe some change over time in the willingness of owners to 
part with these items. When the Cruzians first traded weapons with D'Entrecasteaux's 
teams, they took the precaution of selling only arrows with their points blunted, but not 
bows. During the same voyage, blunted arrows were again sold, but to one ship, while 
bows were sold only to the other (Labillardiere 1971 [1800] :428, 432). Such scruples 
do not seem to have been observed thereafter, the Cruzians doubtless learning that the 
foreigners were not going to use the local weapons offensively. A piece of bark cloth 
(of unimpressive quality), and a circular breast ornament were also obtained, the latter 
object apparently being requested by the French - the local "parted with [it] to satisfy 
us"(1971[1800]:433).

In visitor accounts spanning the period from Labillardiere to the whaler Hope in 
A.D. 1859 very few artefacts are mentioned, so that Brenchley's collecting trip in 
A.D. 1865, on the navy ship Curagoa, appears unprecedented in the volume and range 
of objects acquired. It is possible that someone else could have collected a wider range 
of objects before Brenchley, but his experience really does seem to be extraordinary, as 
it is probably not until Dewar's visit in A.D. 1888 that such a broad range of objects is 
listed again. One hundred canoes came out to the Curagoa, and trading lasted two- 
and-a-half hours (Waite 1987:10). Food was offered (poultry, yams, bananas and 
coconuts), and the now familiar bows and arrows. However, the collection includes 
many functional and decorative objects - woven and plaited fibre objects (belts, bags, 
mats); many different types of ornaments in shell, tortoiseshell and "mother-of-pearl"; 
decorated dance clubs; fishing floats; coconut water bottles; and betel supplies. Meade 
comments on the expedient removal of nose, ear and arm ornaments so that these could 
change hands, and the Cruzians' enthusiasm for barter (Meade in Waite 1987:90, 98). 
The confidence and enthusiasm of the locals on this occasion contrasts with the 
diffidence of many earlier exchanges. Notably missing from Brenchley's haul are tools 
in shell and bone; model canoes; and sacred objects (discussed below).

As Appendix 3.2 reveals, the range of objects obtained by Europeans increased over 
time, mirroring a change in the motivation for collecting. For early mariners, exchange 
served as a means to secure safe replenishment of supplies, a critical need in some 
cases, as Carteret's distress at being unable to repair the fractious relationship caused 
by Simpson's actions illustrates. Moresby, on the navy ship Basilisk, regretted that the
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Utupuans "had no mats nor articles worth bartering for... as this sort of commerce often 
opens the way quickly towards a good understanding" (1876:89). Over time, the 
objects became desirable in their own right, representative of exotic cultures and a 
means to understanding them.

Model canoes do not feature until Coote's list (1883:99), and he says these were made 
as children's toys. He describes one being almost big enough to hold a boy (1883:100). 
Another object first appearing in Coote's list, and of great interest because of its place in 
the local economic system, is red feather money. Coote (1883:99) was able to purchase 
only a faded coil of money, which would be of low value. Other persons associated 
with the Mission acquired feather money. Edge-Partington (1969:165 Fig.l Alfred 
Penny collection) illustrates a coil of feather money, and also "charms" found in 
packets of money (1969:163:5,6,7 from the Lister Kaye collection).

Religious objects merit separate mention because they were not offered for sale, but 
such objects were of special interest to missionaries who, by virtue of the time spent 
residing in the area, had the opportunity to develop a familiarity with them that those 
passing through did not. Included in this category of objects is the range of duka 
figures - representations of tutelary deities - which came in a number of forms. Edge- 
Partington (1969:163,1) provides the earliest illustration of an anthropomorphic duka 
figure (according to Davenport 1990:99), in this case collected by the missionary Lister 
Kaye. O'Ferrall's collection contained a duka post (Stanley 1994a:31). West, who 
served for twelve years in Santa Cruz and the Reef Islands until A.D. 1937, sent a 
complete ghost house from Santa Cruz to be exhibited at the Otago Museum (Stanley 
1994a:29). Many of the duka listed in Davenport (1990) were acquired by 
missionaries, and it appears that these became easier to obtain as Christianity took hold. 
In A.D. 1935, D'Obrenan from the Musee L'Homme, wanted to obtain a shark god 
figure (anthromorphic form of the duka), but had some difficulty doing so. He stated 
that the veneration of the shark god was only practised in villages some distance 
removed from the Mission (D'Obrenan 1939:124). At first the locals would not part 
with one of these figures, but after two hours of discussion, he finally extracted one. He 
regretted making the purchase soon afterwards, but rationalised it by saying that the 
missionaries would destroy these figures otherwise, or that they would end up in an 
American museum instead. D'Obrenan's pessimistic view was correct. Davenport 
recorded that the public forms of the figures were destroyed by police in the 1920s 
(1990:102), and the structures in which they were housed (madukna) were burned 
(1990:104). Similarly, the household duka images collected by missionaries were often 
destroyed (1990:102).
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There are a few noteworthy transactions outside these norms. More substantial goods 
were occasionally purchased. Speiser acquired a canoe in Graciosa Bay (1913:282). 
Wilson purchased land (and paid compensation for the trees on the land) at Namu on 
Santa Cruz, and returned back to the site one day to find that the locals had added a 
verandah and made improvements to the house (Wilson 1932:147). There are rare 
reports of locals supplying labour. Despite earlier hostile events, Don Lorenzo was still 
able to enlist assistance from some Cruzians to construct houses for the Spanish 
settlement in Graciosa Bay (Markham 1967[1904]:54). Presumably local people also 
constructed the churches and schools of the Mission. Dillon recorded the participation 
of one man in a watering party (Dillon 1972[1829]: 307).

Transfers from Europeans
Let us turn now to the other side of the deal - the items offered by Europeans. If 
trading got off to a cautious start, the records make it quite clear that at least by 
A.D. 1865 (see Meade cited in Waite 1987:90) if not earlier, the locals enthusiastically 
sought commerce with Europeans. They asserted terms and were selective about what 
trade items they would accept. Also revealing about their attitude to foreigners are 
their efforts to involve Europeans in local political action to improve the situation of 
one village relative to others.

The materials offered by Europeans consisted mainly of cloth (and clothes); metal 
items, including hoop iron, tools and fishhooks; assorted small pieces of jewellery; and 
glass bottles (occasionally). Noticeably absent are European foodstuffs, and firearms. 
The locals were discerning about what they wanted in return for their goods. They did 
not always accept what was offered, or the amount that was offered. In a grotesque 
exchange, Dillon wished to extract a deformed tooth from the mouth of a 
magician/priest. This man twice refused the items he was offered, finally parting with 
the tooth for a large axe (Dillon 1972[1829] :303). Carteret believed he was 
disadvantaged by the lack of suitable items for trade, and regretted having to resort to 
purser's slops (Hawkesworth 1775:290). Many comment on the hard bargain driven by 
Cruzians, their skill in trading and enthusiasm for the pursuit (e.g. Beattie MS: 16; 
Coote 1883:106; von Tolna 1903:278; O'Ferrall 1908:7; Montgomery 1896:129- 
133,135). So persistent were the efforts to engage Speiser in trade, that he decided to 
stop making visits and trade only from his base in Graciosa Bay for a week, "so as to 
give them time to quiet down" (1913:282). In a couple of instances, observers record 
the reluctance of locals to terminate the encounter, which did not end until the ship had 
set sail and moved some distance off shore, at which point the locals jumped overboard 
to swim home (Dewar 1892:251; Montgomery 1896:129-132).
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Appendix 3.2 illustrates changing preferences for European items over time. Red cloth 
was highly prized initially, but tobacco became the preferred trade item. While cloth 
was sought after, the locals were not keen to acquire European clothes. According to 
O'Ferrall (1922:68) few Cruzians wore them. The priest/magician to whom Dillon gave 
a shirt, red cap and pantaloons, derived some amusement from showing off his new 
costume (1972[1829]:307); and Tumai appreciated the silk clothes given by Quiros 
(Markham 1967[1904]:225), but European clothes were novelties rather than 
something to be desired.

Tobacco was offered by Markham (1873:159) to residents of Byron Bay in A.D.1871, 
and was by A.D. 1888 listed amongst the items "most required" (Dewar 1892:246). 
Thereafter it features constantly. The missionaries' attitude to tobacco changes, 
perhaps a reflection of the pressure to compete with traders. Patteson would not supply 
tobacco (Hilliard 1978:21), but later missionaries did. Wilson found the people in 
Maplo's village friendly towards him initially because they thought he was a trader and 
would provide tobacco. He was told to leave when they found out what his business 
was (Wilson 1932:119). Not just any tobacco would do, either. The Taumakoans 
rejected the brand offered (although the Europeans considered it of superior quality), 
"[a] disappointment to our anthropologists, when they tried to collect museum 
specimens on the Duffs, and got nothing" (Lambert 1941:326).

As Thomas has noted, Pacific Islanders had varied responses to offers of metal goods, 
and did not always want them (1991:146). This is certainly the case with the Cruzians 
who were at times uninterested in metal, to the puzzlement of the Europeans offering it. 
Dillon (1972[1829]: 308) wrote of the Cruzians:

" I found the natives generally inclined to make very inadequate returns for 
the presents we made them, nor do they seem to set the value upon iron 
tools that I expected. Whether this proceeded from covetousness or an 
ignorance of the real value of the articles I cannot say, but as I have 
introduced the use of iron tools among them, I doubt not, when they 
experience their utility, they will become as eager to acquire them as their 
neighbours in the Pacific."

Dillon was quite wrong about introducing metal to the Cruzians. D'Entrecasteaux and 
Labillardiere had already observed two metal tools in their possession, and also 
remarked on their lack of interest in iron, and preference for red cloth (Labillardiere 
1971 [1800] :427). The explanation lies in the volume of metal (and other European 
items) that permeated through the group following La Perouse's wreck on Vanikoro. 
Metal was no longer a novelty. At Vanikoro, Dillon learned that people from Santa 
Cruz had visited often to get iron from the wrecks, but less frequently once quantities
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decreased (Dillon 1972[1829]:158). Other relics had been transported to Tikopia - 
iron, china plates, small brass bells, glass bottles, beads (1972[1829]:171) - and to 
Utupua where Martin Bushart saw a large village on shore, in which " the greater part 
of the people were furnished with iron tools procured from Mannicolo" 
(1972[1829]:285).

D'Urville was more insightful than Dillon about the impact this French bounty had had 
on the local economic system. He also foresaw the difficulties it presented for 
foreigners coming after him, difficulties which were compounded by the inflated prices 
Dillon had paid at Vanikoro for information about the wrecks and for French items, 
after having been extravagantly provisioned in trade goods by the East India Company. 
D'Urville (1987:210) alleged that Dillon had been supplied with the equivalent in goods 
of the sum which he had been given by the French Government to sustain a three year 
campaign (1000 piastres).

D'Urville's (1987:228-9) observations about Vanikoro are worth quoting in full as they 
record his assessment of the local impact of the French wrecks:

"The natives, gorged with iron, beads, and other articles of European 
manufacture, are daily becoming more difficult. The wrecking of 
Laperouse's ships, by enriching them beyond their wildest dreams, almost 
entirely destroyed their primitive industry. They had stopped making any 
axes from shell or stone; all their tools, bows, ornaments came, they said, 
from the neighbouring islands, particularly from Nitendi [Santa Cruz], the 
inhabitants of which came to Vanikoro to barter these objects for pieces of 
iron. This rich mine was nearly exhausted, however; it took the two 
expeditions of Research and Astrolabe to replenish it, by bringing them a 
pile of axes, knives, scissors, necklaces, etc. These articles are so common 
there that, as a matter of fact, there is probably not a village in France 
where they are so little appreciated as at Vanikoro. This will be a long- 
lasting disadvantage for any navigators wishing to visit this island in the 
future."

By A.D. 1865, Brenchley found that iron was again much appreciated (1873:247). 
Coote remarked on the enthusiasm for blue beads on Nifiloli (1883:99), and

"... small pieces of iron, eight inches long and a half wide, are in great 
request. These pieces, the value of which is about a penny each, are 
preferred even to finished axes, and I think the reason of this must be that 
they can work the raw material into whatsoever tool they may find most 
suited to their purpose. But what labour it represents - grinding by hand, 
upon a rough stone, short sticks of iron into useful tools!"
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Codrington remarked on the speed with which metal tools replaced shell ones. "Santa 
Cruz was very little visited, almost unvisited, ten years ago, and it was difficult to get 
any shell specimens even five years ago" (1972[1891]:314). This may in fact be an 
exaggeration, or perhaps a localised phenomenon, as O'Ferrall reported shell adzes still 
in use (1908:3). Non-trading vessels were not the only source of these tools, but the 
replacement of shell tools is one case where trade with Europeans quickly had an 
appreciable effect on the indigenous economic system. Some of Davenport's 
informants were able to recall how inter-island trade increased because metal tools 
increased agricultural productivity, and enabled speedier production of canoes 
(Davenport 1975a:76).

Occasional narratives show that the European presence itself was of strategic value. 
We do not know how Malope came to be the faithful intermediary between Cruzians 
and the Spanish, whether he volunteered to deal with the newcomers, or was selected to 
do so. He appeared to represent many (but not all) of the villages around Graciosa Bay 
and enlisted their co-operation to supply food to the visitors. Had the expedition 
succeeded, he might have gained some personal benefit from this association, but 
regrettably, his very prominence made him a target for disgruntled settlers. Other 
instances are more transparent. Dillon was asked by chief Lamoa to relocate his ship 
and anchor off Lamoa's village (1972[1829]:301). In dealings with the missionaries, 
accepting a school or teacher was a political act, a fact not lost on the mission staff. 
Montgomery wrote how one village on Santa Cruz had accepted a school as a strategy 
for delivering itself from the onerous demands of a neighbouring chief (1896:135). The 
mission was asked to provide schools as depopulation worsened, because it was hoped 
mission influence might stem the decline (Wilson 1932:137).

Finally, there is one wretched attempt at appeasement that should be acknowledged. 
Malope's murder caused great distress in the Spanish camp. It was recognised as an 
unjust act against a man of integrity, upon whom the Spanish had relied. As well as 
being a moral affront, the action succeeded in its intention of provoking a violent 
response from the Cruzians. To conciliate Malope's followers, the Spanish offered the 
head of a Lieutenant who had been executed on Mendana's orders, leaving it at the door 
of Malope's house (Markham 1967[1904]:85). The Spanish acted in desperation but 
not in good faith - this was a deliberate effort to deceive the Cruzians as the Lieutenant 
was not the murderer, and had been one of several men executed in the Spanish camp 
on the same day as the murder, in order to suppress insurrection among the colonists. 
In fact, Quiros himself had argued for the life of the murderer to be spared because, 
given their wretched state, the Spanish contingent could not afford to lose another able- 
bodied man.
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Transfer of infectious diseases
A tragic consequence of interaction with Europeans was the introduction of infectious 
diseases to people who had no natural immunity to them. We do not know if the 
Spanish introduced European diseases into the Santa Cruz Islands. D'Urville's men 
apparently introduced a gastric ailment into Tikopia when they called there seeking 
knowledge of la Perouse. One hundred and fifteen Tikopian people died of this illness 
following the Astrolabe's departure (Bennett 1987:38). Domeny de Rienzi nominated 
Dillon's ship as the culprit, not D'Urville's (1863:224). There is no evidence to show 
whether or not this affliction spread beyond Tikopia, but it is certainly possible. 
However there is a suggestion that la Perouse's own ships brought the first illnesses 
directly to Vanikoro. Moembe, who had been a boy at the time the vessels were 
wrecked and some of the survivors were murdered, asserted that ".. the Atua of the 
Papalangui, the children of the sky, soon avenged the death of the whites and sent 
sickness and disease from which a lot of natives died" (D'Urville 1987:224).

The impact of introduced diseases is better documented on Vanikoro than anywhere 
else in the Group. Both Dillon and D'Urville stayed long enough and explored widely 
enough to estimate total population size. D'Urville estimated not more than 1,200 - 
1,500 individuals (D'Urville 1987:236), while Dillon assumed a lesser total of 1,000, 
"... one fourth of whom are diseased by ulcers on their limbs, cancer in the face, and a 
disease confined to the lymphatic system, called the elephantiasis" (Dillon 
1972[1829]:276-277). In less than forty years this population may have been reduced 
to no more than 600 people (Goodenough 1876:345). Three estimates from the 1930s 
differ, but nevertheless show that the decline continued. Lambert (1941:326) stated the 
population was 95 persons in A.D. 1933, while Davenport reported around 60 locals 
surviving in A.D. 1930 (Davenport 1968a:210), and D'Obrenan in A.D.1935 suggested 
40 persons (D'Obrenan 1939:119). The total had increased to 128 in A.D.1960 
(Davenport 1968a:210).

Population decline did not occur uniformly in the other islands of the Group, but in the 
absence of baseline population estimates, the impact is less easy to quantify. One 
measure is the number of abandoned villages, about which there are visitors' 
observations as well as local testimony. Davenport (1975a:72) says that epidemics of 
various sorts began affecting the Group around A.D. 1900, causing "rapid and serious 
depopulation". Reduction in population in different areas was certainly noticeable by 
then, and O'Ferrall observed it getting worse during the years he resided in the area. 
O'Ferrall (1922:67) wrote that the population of the district had declined markedly since 
the days when Patteson reported seeing crowds of people during his visits. By
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A.D. 1897, some areas were relatively unscathed (e.g. the Reef Islands and Trevanion 
(Tomotu Neo)) but others were noticeably depleted. From Carlisle Bay to Cape 
Mendana on the south was deserted, where informants said there had previously been 
many villages. In the course of just a few years, by A.D. 1904, O'Ferrall himself 
observed " a very marked decrease" on Santa Cruz, Trevanion, and in many of the Reef 
Islands, notably Nukapu, Peleni (sic), and Fenua Loa (sic)" (1922:67). Davenport 
(1964a: 64) recorded that, on Santa Cruz, it was the inland settlements that were most 
affected by epidemics.

Although there is no baseline population estimate for Santa Cruz Island, there is still 
some information that points to a catastrophic rate of decline. Speiser stayed with the 
trader Matthews during his visit in A.D. 1912, and was informed by him that the 
Graciosa Bay residents had reduced by half during the seven years he had lived there. 
Speiser suggested there were 1,000-1,500 people in Graciosa Bay alone, but recorded 
that there was one abandoned village between any two still inhabited (1916:5). Dr 
Lambert (who visited Santa Cruz in 1921) reported that the population had decreased 
from 3,000 to 500 in 15 years (1941:107), but it seems likely, given Speiser's estimate, 
that this is a misprint and should read 1500. At the time of his fieldwork, Davenport 
(1975b:41) stated the total Cruzian population was less than 4,000 people.

Some idea of the scale of depopulation in the Reef Islands can be gained from 
Coombe's (1911:208) observations : Matema was reduced from five to two villages, 
and Nukapu from three to two villages and 40-odd people in A.D. 1907 (although this 
decline was attributed to fighting). In A.D. 1871, Markham had estimated the 
population of Nukapu at 200-300 persons (1873:153), and a later visitor stated there 
were "hardly 20" people there (Wilson 1932:129).

After O'Ferrall's departure from the area, he received information that the rate of 
depopulation was increasing. A few of the Reef Islands which were hardly ever visited 
were little affected, but O'Ferrall had heard that an influenza epidemic had resulted in 
"great mortality" in the Duffs (1922:68). Utupua, although infrequently contacted, did 
not escape. In A.D.1912, Utupua had 300 residents (Speiser 1916:6), which had 
dropped even further to 128 in A.D. 1960 (Davenport 1968a:264). Davenport's 
informants told him of many villages that had been abandoned - nine could be named 
and their locations identified, while others were remembered in myth (1968a:220).

Depopulation was, of course, a regional phenomenon of great concern, and its causes 
were debated (contributors to Rivers 1922). O'Ferrall, who was in a good position to 
assess the applicability of competing explanations to this particular Group, discounted
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wearing European clothes as a contributing factor, as few Cruzians at the time did so. 
He also discounted the labour trade once the Group was incorporated into the 
Protectorate, and thought that epidemics were the main cause, of which pulmonary 
complaints were the greatest threat. One attack of influenza alone swept through 
Carlisle Bay killing large numbers of people and wiping out "several" villages 
(O'Ferrall 1922:68). Speiser, on the other hand, did not discount the effects of 
recruiting, as well as imported epidemics and general demoralisation resulting from 
contact with Europeans (1916:6). Some thought that fighting between locals was also 
a contributing factor (Coombe 1911:208, Wilson 1932:111), and Wilson believed that 
the high death rate among infants resulted from the unsuitability of their diet, such as 
yams (1932:117).

Depopulation resulted in a number of "community mergers" within the Group 
(Davenport 1975a:72), and at least one case of local migration. Utupua received many 
immigrants from other islands of the Santa Cruz Group, but this measure was still not 
sufficient to counter the decline (Davenport 1968a:220). The consequences of 
depopulation for the Mission effort were contradictory in the Reef-Santa Cruz group, as 
they were elsewhere in the Solomons (see Hilliard 1978:169). On the one hand, the 
Southern Cross was accused of transporting disease - the missionary Forrest and 
members of his congregation at Nelua were attacked because locals blamed the vessel 
for bringing influenza which caused many fatalities (Montgomery 1896:139-140). 
Similarly, at Tikopia, the Europeans were asked whether there was any illness on board 
the Southern Cross, because on an earlier visit it had brought a deadly epidemic 
(Speiser 1913:288). On the other hand, locals hoped that the Christian way of life 
might bring peace as well as protection against the new illnesses. In the Reefs, people 
asked everywhere for schools and teachers, because they thought this might stop the 
fighting and "perhaps lessen the sickness" (Wilson 1932:137).

Exchange Media
As discussed previously, red feather money was the medium of exchange in the local 
system, and each roll had an agreed value relative to any other roll. This currency only 
features in exchanges with Europeans where the latter wished to purchase a roll, which 
was not easy to do. Dewar reported that money was of no interest to the Cruzians in 
A.D. 1888 (see Dewar 1892:114-5), and Wilson paid in pounds of tobacco for land and 
associated fruit trees purchased at Namu (Wilson 1932:122). European money is not a 
medium of exchange in the examples in Appendix 3.2 until A.D.1935, when D'Obrenan 
brandished bank notes to acquire the "shark god" (D'Obrenan 1939:125).
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THE ECONOMIC IMPORTANCE OF THE 'CURIO' TRADE

The historical literature is not very informative about the uses to which European items 
were put, although it is sufficient to show that they were sometimes incorporated into 
existing manufacturing traditions and sometimes put to new, unforeseen purposes. 
Gifts given by the Spanish to Malope and others were hung about their necks 
(Markham 1967[1904]:42). At Santa Cruz, Labillardiere traded for a necklace of glass 
beads (1971 [1800]:432), and glass beads were incorporated into traditional ornaments 
(Graebner 1969[1909]: 13 Fig.5(3)). A piece of a joiner's chisel was observed mounted 
in "a wooden handle, of the same kind as their stone hatchets" (Labillardiere 
1971 [1800]:428). Innovative uses included glass tubes (possibly from thermometers) 
used as nose ornaments on Vanikoro, and a piece of ship's stem used as a door stop 
(Dillon 1972[1829]:238, 242, 250). Goodenough also reported a sheet of copper and 
another sheet of metal used as door sills on Vanikoro (1876:344).

In the preceding paragraphs we saw how European materials effected some changes in 
the local economic system by stimulating the local trade system through the 
introduction of iron tools, (some of which supplanted shell tools); and through the 
economic advantage accruing to Vanikoroans from the area-wide dissemination of 
materials from La Perouse's wrecks. There is another major impact to be considered, 
and that is how the trade in traditional objects became a major component of the local 
economy. Bennett (1987:95) has discussed how quickly Solomon Islanders adapted to 
the European desire for indigenous objects and how, using metal adzes and drills, they 
began to produce them in great numbers for the "curio" trade. Torrence (2000) 
documented how Admiralty Islanders at different times adapted obsidian blades and 
handles to suit European tastes, without entailing any additional cost to the maker.

When the islands of the Santa Cruz group were incorporated into the Protectorate in 
A.D. 1898, Woodford reported to High Commissioner O'Brien that "local curiosities" 
and beche-de-mer were the principal products of the district, which was unable to 
produce much copra (Woodford 1898, WPHC 233/98). Bennett suggested this 
situation pertained from the 1880s until the end of the nineteenth century (Bennett 
1987:95). Virtually no information has been found on the artefact business operating 
between indigenes and professional traders, so no assessment can be made as to how 
this might have influenced the volume of artefacts produced and traded. (The trader 
Fred Jones acquired duka figures originally collected by a missionary before A.D. 1928. 
He sold them, and they now form part of the Beasley collection in the British Museum 
(Davenport 1990.T03)).
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As discussed already, in A.D. 1865, Brenchley was able to acquire a wide range of 
artefacts which included items that were decorative (different forms of jewellery) as 
well as functional (fishing floats, coconut water bottles). Missionaries and others on 
board the Southern Cross were expected to engage in trade, and Wilson at least found 
this demand a great nuisance (1932:125). The collections assembled by members of the 
Melanesian Mission show a "heavy over-representation" of items from the Santa Cruz 
area (Stanley 1994a:35). Often the quantity is disproportionate to the actual duration of 
the collector's service in the area. Selwyn's collection of 178 objects included 136 from 
Santa Cruz (1994a:28), but he was never stationed there. The missionary-scholar 
O'Ferrall spent at least as much time in the Banks Islands as he did in Santa Cruz 
(where he was posted from 1897-1904), but his collection of 164 items included 137 of 
Santa Cruz origin (1994a:31). (Stanley (1994b) provides further details of the number 
and type of items represented, and their present location.) The private collection of 
the missionary Lister Kaye, together with pieces acquired by Codrington (who travelled 
on the Southern Cross), and Bishop Wilson contribute most of the examples illustrated 
by Edge-Partington for the Reef-Santa Cruz area (Edge-Partington 1969).

Stanley suggests that the Cruzian material may predominate because the islands 
maintained their traditional pre-Christian character much longer than other areas. "As 
a consequence, Santa Cruz may well have provided the constant spur to keep 
missionary zeal alive, both among the missionaries themselves, and among their 
supporters in Britain and New Zealand" (1994a:35). The missionaries were undoubtedly 
also responding to the local imperative for trade. It is not until after A.D. 1925 that the 
Mission made any lasting headway in the Santa Cruz group, so this accumulation of 
objects (which takes place over 40 years or more), occurs in spite of a rather indifferent 
response to the Christian message. Hilliard (1978:21) discussed how Mission trade 
practices - giving presents to leading men, and trading for supplies for the Southern 
Cross - made them seem like other wealthy Europeans. The locals sought trade goods 
from them "as an end in itself, in no way connected with the new religion" (1978:21).

Missionaries were not the only collectors. As outlined in Appendix 3.1, large artefact 
collections were made by others, including Joest, Jennings and (later) Speiser. Despite 
the European assertion that these islands were isolated, apparently there were sufficient 
buyers to make it worthwhile for the locals to manufacture for the tourist trade. In 
A.D. 1901, Graham Officer, purchasing artefacts on behalf of the Victoria Museum, 
assessed that "most of the things the natives brought off are obviously made for sale", 
and he rejected them for this reason (Vanderwal 2003, pers. comm.). He was offered 
"bows and arrows, mats, model canoes, bags, dancing clubs, etc", but acquired only ten
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items - four arrows (for birding not fighting), a dance club and dancing stick, two 
paddles, and two model canoes (Vanderwal 2003 pers. comm.).

There is as yet no study of museum collections of Reef-Santa Cruz artefacts that shows 
how production for European tastes might have altered traditional designs. We do know 
that, by buying large quantities, Wilson stimulated the manufacture of nautilus shell 
spoons (1932:125).

DISCUSSION

In the local trade system as reconstructed by Davenport, trade between men's house 
associations remedied environmental deficits, and was a mechanism by which wealth 
was accumulated which was then dispensed to fulfil social obligations and enhance 
prestige. European visitors to these islands had disparate ambitions. At different times, 
two colonial powers sought sovereignty over these islands, while other visitors wanted 
to resupply their vessels, convert souls, or acquire local resources. Examining these 
encounters with Europeans chronologically reveals some interesting trends.

Common to these encounters throughout the period surveyed is the fact that materials 
moved between two different economic systems with very little social participation in 
Firth's terms. Mendana's expedition of A.D. 1595 was planned (perhaps not very well) 
as a voyage of colonisation, and returned to a general geographical region about which 
some fleeting knowledge had been gained on an earlier Spanish sortie. This was the 
largest single group of Europeans ever to live on Santa Cruz or the Reef Islands - an 
indication that sheer weight of numbers does not ensure the success of a migration. 
Ultimately the colony failed - defeated by climate, disease, discontent and poor 
relations with the local population - and the visitors gratefully departed their camp in 
Graciosa Bay.

During their brief stay the Spanish killed and injured many locals, including the 
Cruzian intermediary Malope; burned villages; kidnapped local people; and diverted 
great quantities of food from local needs to their own. Yet this was not an episode that 
made any enduring impact on local ways of life. The only tangible evidence of this sad 
encounter is the written legacy of Quiros, and the camp site itself, reported in Allen 
(1976). As far as the Cruzians are concerned, this event passed from memory, and 
apparently left no biological and minimal linguistic signatures, at best perhaps a 
Spanish word or two. However, the episode endured in European history and 
imagination, and contributed to the European perception of Cruzian character in the 
centuries that followed. It was manipulated to suit different purposes - while some 
condemned the Spanish for their harsh treatment of the locals, and even suggested that
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the Cruzians might carry a duty of vengeance against Europeans, others blamed attacks 
by locals for the failure of the colony.

The second phase of contacts with Europeans began with Carteret's visit in A.D. 1767, 
and was of a different character in that only a handful of foreigners ever resided in the 
islands at any time, and interactions between locals and visitors were generally brief. 
Perhaps the most eloquent demonstration of the lack of social participation is that, 
although the missionaries were introduced to local women, sexual liaisons with 
foreigners were extremely rare. Locals thereby excluded visitors from the set of 
relationships, obligations and financial transactions associated with women. The 
missionary strategies of intervening in local disputes, attentiveness to learning local 
protocols, and short periods of residence were insufficient to establish the church on a 
secure footing.

Also consistent over time is the sense of danger, anxiety and otherness that seem to 
characterise these encounters. These feelings were expressed explicitly by the 
foreigners, but inferred from the alacrity with which locals departed the foreign vessels 
when there were sudden movements aboard or strange equipment, and from their 
curiosity about the European physique and the examination of white limbs. The idea 
current in some recent migration studies, that ethnicity is an important construct in 
situations of intercultural contact hardly seems relevant here. The specifics of local 
identities mattered only in so far as it affected the safety of participants in these 
encounters, which could be nerve-wracking for both sides, and were on occasion 
violent. The locals may have learned to discriminate the Mission vessel from labour 
recruiters or the Administration's warships. For their part, the Europeans characterized 
Cruzian men as particularly excitable, unpredictable, and potentially dangerous, armed 
as they were with poisoned arrows.

If the lack of social particpation and sense of danger persisted over time, there are also 
changes over time that are discernible in the narratives. The narratives suggest that 
visiting Europeans came to be perceived as just another financial resource, another 
means of acquiring wealth or advantage. They also convey the sense that, despite 
accomodations as to venue and gestures of civility such as hand shaking, encounters 
were taking place largely on local terms and according to local norms e.g. exchanging 
names with visitors. The locals were discriminating and skillful traders who asked for 
what they wanted, and drove a hard bargain. Because they sought trade, locals were 
flexible about where this took place. Exchanges might be conducted in the men's 
house, and some Europeans learnt manners appropriate to this venue, but locals went 
out in canoes to conduct business at the ships. They frequently assembled in very large
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groups to engage in trading that was intense, and sometimes very voluble. There are 
indications that they were sometimes competing amongst themselves for access to trade 
items. The tense mood sometimes reported is quite consistent with Knibb's description 
of trade amongst locals.

Despite the limited social participation, there were nevertheless significant economic 
outcomes of the interaction with foreigners, as this chapter has described. These were 
not outcomes that were planned or actively initiated by foreigners. The materials from 
la Perouse's wrecks were a windfall that gave the inhabitants of Vanikoro an advantage 
in local trade relationships, and also influenced local perceptions of what constituted 
desirable foreign goods in later encounters. On Santa Cruz, there seems to have 
developed in the later decades of the 1800s a real urgency around trading, to the extent 
that by A.D. 1901 local artefacts were being manufactured for exchange with 
Europeans to offset the limited opportunities to obtain desired European goods through 
trade in natural resources.

The impacts of foreign materials on local artefact traditions are not so easy to discern 
from the narratives, although they include substitution of materials, incorporation of 
new materials into existing artefact forms, and putting European materials to 
unexpected purposes. However, broadly the same kinds of European products were 
introduced over a wide area, which would produce a coherent regional horizon if we 
were looking at these encounters through the archaeological record.

The linguistic impact of encounters with Europeans was slow in coming - in 1924/25 
some men spoke Pidgin, but hardly any women. The biological impact of these 
encounters was negligible in relation to the introduction of European genes, but the 
effect of infectious diseases on local inhabitants was tragically catastrophic.
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CHAPTER FOUR

THE BUILT ENVIRONMENT

INTRODUCTION

"An indication of the symbolic nature of the house is the fact that so many 
immigrants bring their architecture with them, and persist in its use even 
though it is often unsuitable to the new area in which they live. The 
symbolic character is important to them, however; it is a piece of home, 
and hence familiar in symbolic terms"

Rapoport (1969:52, emphasis in original).

In the previous chapter I discussed the historic period in Reef-Santa Cruz history, and 
examined transactions between local peoples and foreigners (i.e. other Islanders and 
Europeans). I tried to elucidate the principles governing these interactions, and the 
impacts that these interactions had on local and European traditions.

In this chapter, I address the first of the archaeological data sets relating to this case 
study, namely settlements and structures within these islands, over a period of some 
3,000 years. I explore the idea outlined in the first chapter, that it might be productive to 
view archaeological traditions as the product of enduring cultural schema or cultural 
logic acted upon by different kinds of constraints. This chapter employs the concept of 
architectural traditions to assess continuity and change in settlements and their 
components. An architectural tradition can be recognised by i) coherent organisation of 
settlement components (buildings and other structures), both on a large scale (e.g. 
within a landscape) and a small scale (within a particular building); and ii) continuity in 
construction methods and choice of materials.

The obvious external constraint on architectural traditions is the physical environment 
related to climatic conditions and material availability. Although the physical 
environment has a role in shaping architectural conditions, climate does not dictate the 
form a building takes, but "makes some things possible" and precludes others 
(Rapoport 1969:47, concerning house forms). Nor do materials, or construction 
technology determine what is built or its form, because house shapes are chosen 
principally for symbolic reasons (Rapoport 1969:20-25). Most environments also offer 
a range of materials, so the preference for one over another stems from locally 
recognised norms and preferences (Cameron 1998:187). Traditional methods of 
construction - handed-down knowledge concerning the proper way to do things - can be
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stable over time, and constitute recognisable and culturally specific technological 
traditions.

In the Reef-Santa Cruz case, the external conditions are those of a tropical climate, 
characterised by year round rain and high humidity. The operation of these constraints 
on local architectural forms can be assessed in general terms because certain 
architectural features are typical of the tropics worldwide (Cook 1997). These include: 
extensive sloping roofs to provide shade and water runoff; open types of construction 
(gaps in floorboards, lack of walls) to allow ventilation; and raised floors and platforms 
also to provide floor ventilation and protection from floods and animals. Building on 
or close to water reduces the environmental temperature, so houseboats, lake villages 
and pole houses are common in tropical climates. Separating the cooking area from the 
dwelling is "at least partially a climatic response to remove heat, smells, insects, rodents 
and potential fires from the living space" (Cook 1997:139).

More important than external conditions in shaping architectural traditions are local 
norms concerning the use and arrangement of space. Coherent architectural traditions 
arise because the kinds of buildings we build and where we locate them depend not just 
on prosaic needs for shelter, but on cultural precepts about how our social lives and 
activities should be organised (Rapoport 1969). Patterned arrangements of enclosed 
and open spaces materialise cultural relations and deep seated values, dividing public 
from private space, and sacred from profane. Walls delineate inner and outer spaces, 
and enclose some people while excluding others; strategic siting of buildings and paths 
orders encounters between the genders or social classes; size and elaboration of 
structures may denote social or ritual importance (see Cameron 1998 for example). 
Furthermore, because of their durability over time, constructed landscapes operate 
reflexively, to reinforce and reproduce the values they encapsulate.

There is no agreement, however, about which facets of culture - e.g. symbolism, 
economics, political organisation - exert greater influence over decisions about the use 
of space (Kent 1990:2). Edwards (2001:112) conjectured that within each vernacular 
architectural tradition there might be a "core of architectural information", to which 
other information, "perhaps equally significant architecturally, is secondary in the sense 
that it is more sensitive to the impact of social and environmental stresses", but he was 
not able to define what the "invariant core" might consist of (Edwards 2001:112).

As I alluded to in Chapter One, a possible candidate for an architectural core suggests 
itself in the case of Austronesian speakers and their descendants. The principal 
buildings and architectural features of the settlements of Austronesian speakers have
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been well defined, based on historical linguistics (Blust 1995, Chowning 1991, Fox 
1993, Green and Pawley 1999), ethnographic comparison (e.g Waterson 1990) and a 
triangulation approach combining the above two sources of information and 
archaeology (Kirch and Green 2001). These studies have traced over time a dynamic 
tradition, in which the basic architectural structures of Proto-Austronesian speakers are 
transformed and elaborated as their descendants expand eastwards across the Pacific, 
into the margins of Polynesia. Many such societies are thought to have been organised 
as "house societies", communities in which a core structural relationship exists 
between social organisation, dwellings, rituals and the place of ancestors in human 
activities. The opportunity exists in this case study, then, to test the archaeological 
visibility and temporal persistence of such a cultural core in the Reef-Santa Cruz 
islands. The architectural traditions of the nearest NAN speakers in the Solomon 
Islands are, by comparison, poorly known (although see Green and Pawley 1999:45- 
47).

This study of the situation in the Outer Eastern Islands of the Solomons has available 
three kinds of information about long-term settlement and architectural patterns. The 
focus, of course, is on the data from the Reef and Santa Cruz islands. The data sets 
include i) historical documentary evidence from A.D. 1595 onwards, including 
professional anthropological studies, ii) survey data from site surveys conducted 
principally by Green, and iii) results from excavations. These categories of data vary 
widely in their comprehensiveness and coverage. As discussed previously, the 
documentary evidence is heavily weighted towards Santa Cruz. Not only is it 
imbalanced, but because some visits were of very short duration, the observers made 
assumptions about the functions of different structures. The available archaeological 
survey data is incomplete, because it does not include surveys conducted by McCoy and 
Cleghorn. Excavations in sites of different periods have been undertaken, but more is 
known of Santa Cruz settlement components than those of the Reef Islands. In no 
excavation has an entire building been excavated completely. The Nenumbo site (SE
RF-2) is best documented, and distributional information about pottery and lithics has 
been published, supporting interpretations of activity area differentiation. Comparable 
information is not available for the excavations by McCoy and Cleghorn, nor are there 
complete lists of features (or their dimensions) for these sites.

The data is organised in three main sections. In the first, the location, organisation and 
principal components of settlements in the Main and Outer Reef Islands, and on Santa 
Cruz are reviewed. Davenport's ethnographic work, which defined the core features 
found in traditional settlements, is the point of departure for the review, with each 
structure being discussed separately. The historic and ethnographic sources are
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canvassed for information concerning the use and social significance of different 
structures, and their distribution. The archaeological evidence for each principal 
component follows. The scale of the discussion is then expanded to include a wider 
geographical perspective - Vanikoro, Utupua, Taumako, and further afield - and asks 
whether the patterns of change in settlements in the Reef and Santa Cruz Islands 
suggest different historical processes from their neighbours.

In the second part of this chapter, the architectural evidence for the known episodes of 
population intrusion is described. Because of the varying demographic and social 
circumstances attending the arrival of European, Polynesian and Lapita colonists in 
these islands, it is of interest to evaluate whether their respective architectural 
traditions are discernible. Again, the historic period provides a good control with 
which to assess how local and European traditions impacted upon each other.

In the third and final part of this chapter, I address the historic and archaeological 
evidence in these islands for a possible cultural core which may be manifested in 
architecture - i.e. a "house society" form of social organisation.

TRADITIONAL SETTLEMENTS - LOCATION AND COMPONENTS

Location of settlements on Santa Cruz, the Main and Outer Reef Islands.
At the time of Davenport's fieldwork, villages were located on or near the coast. In the 
case of the 20 villages of the Main Reef Islands the choice of location was constrained 
by the small size of the islands (1969:165). On Santa Cruz, there were 33 villages sited 
in close proximity to the shore, but being a much larger island, it was known once to 
have had villages in its interior, spread across the western plateau from Graciosa Bay on 
the north coast to Nea Bay on the south (1964a:64). On all the small Outer Reef 
Islands, settlements were located on the lee side of the island, facing the reef and lagoon 
(1972a:76). On the Outer Reef Islands, many of the villages seen by Davenport were 
constructed during the first half of the twentieth century, as a result of population 
decline, geological processes and food shortages (Davenport 1972a).

The historical narratives show that the coastal settlement pattern Davenport described 
has some antiquity, although relocation and amalgamation of Reef-Santa Cruz villages 
occurred for a variey of reasons around the turn of the twentieth century (population 
decline apparently being the main cause). The sources show that coastal settlements 
varied in size, and that the Cruzian population was not evenly dispersed but was 
concentrated at the western end of Santa Cruz. Carteret's early observation (in 
A.D. 1767) serves to illustrate these points. Along the north coast of Santa Cruz, he
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recorded that villages ranged from a "small village" past Hanway's Point on the eastern 
end of the island, to the western end around the passage between Santa Cruz and 
Trevanion island where, "... both the main and the island appeared to be one continued 
town, and the inhabitants were innumerable" (Hawkesworth 1775:290, 293). A large 
bay near Ferrer's Point was described as "a town of great extent, which seemed to 
swarm like a bee-hive" (Hawkesworth 1775:292).

The observations of the Spanish are confined mostly to the immediate vicinity of 
Graciosa Bay, where, in A.D.1595, they observed "about 10 or 12" villages dispersed 
along its sea shore. Each village consisted typically of twenty or so round houses, two 
long houses, with "babacaos" of cane between them, and one or two wells (Markham 
1967[1904]: 51-52). We also learn from the Spanish that Huerta (Trevanion or Tomotu 
Neo) was occupied on its coast and interior (Markham 1967[1904]).

There is very little documentary evidence about the southern coast of Santa Cruz. The 
first account comes from D'Entrecasteaux's expedition, which sailed this route 26 years 
after Carteret's visit. He reported seeing on the southern coast "houses" close together, 
several of them surrounded by dry stone walls, located close to the water's edge (Rossel 
1808:372). He also noted that the northern coast was more populous than the southern 
one (Rossel 1808:374). Labillardiere, naturalist on the expedition, observed a small 
village on Lord Howe island (Labillardiere 1971 [1800]:429) . MacQuarrie's tour of 
inspection ini924/25 included several villages on the southern coast, one of which, 
Gnau, was described as a "fortress village" because of its elevated position on a 
headland, and its palisade defences (1946:117,122).

Very few Europeans travellers ventured into the interior of Santa Cruz. The Spanish 
didn't go there. Dillon was told by a Tikopian accompanying him that the "inland parts 
are as thickly inhabited as the coasts, that they speak a different dialect, cultivate their 
grounds exceedingly well, and keep their plantations clean and enclosed with fences of 
reeds to defend their crops from the ravages of the hogs" (1972[1829]:314). During 
Montgomery's visit in A.D. 1892, he learned that the interior of Santa Cruz was 
inhabited by "people of the same race" as the coastal villagers, and their villages were 
"strongly defended" (Montgomery 1896:126). Whatever the size of the inland 
population, the abandonment of interior villages seems to have happened rapidly. 
During his visit in A.D. 1912, Speiser observed the predominantly coastal distribution 
of Cruzian villages, and gave credence to the informant who told him there were hardly 
any people living inland (Speiser 1913:285).

136



The location of all site types on Santa Cruz, compiled from site record forms, is shown 
in Fig. 4.1. Site descriptions are detailed in Table 4.1. This material will be discussed 
later in the chapter. There are fewer narratives that describe settlements on the Main 
and Outer Reefs., but this paucity of information is compensated for to some extent by 
site survey data. Figures 4.2-4.5 relating to the Main and Outer Reef Islands show the 
locations of sites with midden, or with ceramics, and the locations of old villages. Site 
descriptions are provided in Table 4.2 Almost all sites are within ca 200m or less from 
the coast. Interestingly, SE-RF-3 and SE-RF-19 are both exceptions, SE-RF-19 being 
the site at greatest distance from the present coastline (approx. 800m inland). There 
seems to be some patterning in the distribution of old village sites, which are located 
predominantly on the eastern and southeastern coast of Lomlom (Ngalo) and Ngaua 
Islands of the Main Reef Islands.

It is more difficult to make any systematic argument about the size or nature of 
settlements (i.e dispersed or nucleated) over time. Excavations are usually restricted in 
scope, so the size of a site is estimated from surface artefact distributions (often 
pottery), not the number of buildings. Lapita settlements overall cluster into three 
broad size categories, most falling into the small hamlets/villages range (<5,000m2), a 
smaller group in the 9-15,000m2 range, and and a very small number apparently 
representing very large settlements, e.g. Talepakemalai at 82,000m^ (see Green 1998, 
Kirch 1997:167, Lepofsky 1988). SE-RF-2 lies at the smaller end of the small hamlet 
cluster (Green 1998). At Novlao and Mdailu, superimposed "house" foundations 
(discussed later) testily to reuse of the sites. The houses mapped at Dai and Naiavila 
villages need not all have been contemporaneous, but are certainly 
penecontemporaneous. Historical narratives (above) show different sizes of nucleated 
settlements. Novlao rockshelter provides evidence of intermittent use for the first 1000 
years, and then continuous use into the ethnographic present (McCoy and Cleghorn 
1988).

Traditional village structures and spatial organisation
Davenport described four main structures in traditional villages on the Main and Outer 
Reef Islands and Santa Cruz: the men's house, family dwellings, the cult house and a 
circular dance ground. As a general principle, a village was oriented with male and 
female sides (Davenport 1964a:66 for Santa Cruz; 1969:170, for the Main Reefs; 
1972a:75 for the Outer Reefs;1968b:149 for Taumako). The structures were located 
with the objective of keeping the sexes separated, although this was less rigidly 
enforced on Nupani (Davenport 1972a:34). The separation did not arise from concerns 
about female pollution, but more from a sense of propriety (Davenport 1965:170).
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Table 4.3 Local Names for Principal Village Structures

Structure Santa Cruz Main Reefs Outer Reefs

men's house madai (1) 
mandai (6)

sepolau (2) afolau (3)

dwelling 'ma (4)
matu (5) (Dai village)

nuopa (2) ?

cult house madukna (1) opone (2) fale atua or faleitu (3)
dance circle nava (4) nupuana (2) ?

Sources: 1= Davenport 1990; 2 =Davenport 1969, 3=Davenport 1972a, 4=Codrington 1972[1891], 
5= McCoy and Cleghorn 1988: round house form in Dai village, 6= Wilson 1932.

Men's houses - documentary evidence
The men's house association was the political organisation of the village, with the men's 
house being the focal point for the association's activities. A village might have more 
than one association and house. Typically, the male side of the village was oriented to 
the coast, where the men's house stood on the beach near a good canoe landing. In 
inland villages, the men's house was located towards the edge of the village near the 
main path (Davenport 1965:169). On Santa Cruz, multiple houses were aligned in a 
row (Davenport 1964a: 66). The men's house was the place where i) trade was carried 
out, and trading parties received hospitality; ii) craft specialities were practised; iii) 
adolescent boys and unmarried men slept and ate; iv) concubines lived (before 
concubinage was abolished); and v) social activities were centred (Davenport 1964a:66- 
67, 1969:165,167,171,213-5; 1972a:34,50-52,). These functions seem broadly
consistent in the various islands. (A possible exception is the reluctance of Polynesian 
speakers to engage in concubinage (1972a:86). It is not clear from Davenport's 
comments that concubines were actually maintained in the Outer Reef Islands, but they 
were not kept on Taumako (1968b: 171)). The men's house, however, was not also a 
canoe house (Davenport 1969:165). On Santa Cruz, both Carteret and Dillon saw large 
canoes hauled up on the beach, covered with "with awnings or shades over them" 
(Hawkesworth 1775:296), or coconut leaves (Dillon 1972[1829]:288)). Codrington 
(1972[1891] :231) seems to have been misinformed when he asserted that it also served 
this ancillary purpose on Santa Cruz. At the time of Davenport's fieldwork, the 
functions of the men's associations had been undermined by European political and 
juridical processes, and the demise of the local trade system (see Chapter Three). 
However, where villages lacked a men's house, they still provided separate sleeping 
quarters for adolescent and unmarried men.

Davenport provides few details about the interiors of men's houses. On Santa Cruz, a 
men's house contained a comparison bar - a decorated bamboo pole (a sacred object) - 
over which rolls of red feather money were hung while their value was being assessed 
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(1964a:67). Whether the comparison bar was a regular feature of men's houses 
elsewhere is not stated, and cannot be determined from the historical sources. On Santa 
Cruz and Trevanion (Tomotu Neo) Islands, it was the prerogative of heads of men's 
associations to construct altars for the images of their tutelary deities in the men's 
house. This might be either an alternative to the household altar, or a second shrine in 
some cases (Davenport 1990:102-103). In the men's house the shrine could either be 
set against the wall where the client slept at night, or an image of the deity might be 
carved into the posts supporting the storage rack that was constructed over the hearth 
(1990:103).

The main deficiency of the historical literature as a resource for tracking the existence 
and functions of men's houses over time is the lack of specificity. Many visits were of 
such short duration that the Europeans failed to differentiate dwellings from men's 
houses, consequently there are many references to "houses" which might represent 
either structure. Happily, this is not the case for one of the earlier narratives, Carteret's 
visit in A.D. 1767. Carteret's men were received in a "house" in Bloody Bay (Santa 
Cruz) which lay about 15-20 yards from the beach, and was longer than any of the 
numerous houses in the village. It was sited close to the water, was "neatly built and 
thatched", and the sides and floors were lined with "a kind of fine matting" 
(Hawkesworth 1775:286, 291). Carteret's party surmised that this longer house served 
as a "council-house" or communal facility (1775:291).

Unequivocal references to men's houses do not feature again in the narratives until the 
late 1800s, but by this time most visitors (whatever their occupation) understood that 
the men's house was the place in which visitors were received. The numerous later 
accounts serve to confirm the presence of men's houses on the Polynesian-speaking 
Outer Reef Islands as well as at different locations on Santa Cruz. See Plate 4.1 for the 
men's house on Polynesian-speaking Pileni. Examples include Coote on Nifiloli and on 
Santa Cruz (1883:97,109), Montgomery at Nelua on Santa Cruz and on Pileni 
(1896:135, 149), Wilson on Santa Cruz and Trevanion (Tomotu Neo) (1932:114, 123), 
and Speiser on Santa Cruz (1913:282). Dewar realised that the women's houses in a 
village in Carlisle Bay were somewhat removed, and he should not go near them, so we 
can infer that the houses into which he was invited were probably communal structures.

"The natives offered me a most friendly welcome, invited me into their 
houses, spreading mats for me to sit upon, and presenting me with cocoa- 
nuts and bananas. Their abodes were far superior in construction to those 
in the New Hebrides and Banks Islands. They were larger, lighter and 
cleaner, and each one was surrounded by a strong stone wall, which was 
evidently intended for purposes of defence."

(Dewar 1892: 248-249).
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Goodenough and members of his landing party were received "into the houses nearest 
the beach, and under cover of a half-finished house", but he provides no details as to 
use, construction or contents (1876:347). The inspections made by District Officer 
MacQuarrie followed a pattern - he headed for the men's clubhouse "near the center of 
each village" to meet the "chief and elders", sometimes going inside to discuss village 
matters (1946:162-163). A departure from the norm, however, is Wilson's statement 
that he was invited into "ghost" houses as an alternative to men's houses on Santa Cruz 
(1932:113).

The freer relationship between the sexes observed by Davenport on Nupani was 
apparently not a recent outcome of missionary intervention. Bishop Montgomery and 
his group were received into a men's house on Pileni, "and to our surprise the women 
and girls came freely in and out and were unreproved" (1896:149). The courtesies 
extended to guests, as Dewar's account (above) illustrates, included providing head 
rests, food and company. Coote's experience on Nifiloli was similar: "The floor was 
covered with mats and a finely-plaited one was brought for us to sit upon. The leading 
men of the village sat all around, and hot breadfruit and yams were brought for us to 
eat" (Coote 1883:97).

Few observers realised the full range of functions of the men's house enumerated by 
Davenport. O'Ferrall (1908:13,15), and Rivers (1914:223 concerning the Reef Islands) 
understood that men ate and slept there. (O'Ferrall stated explicitly this applied to 
unmarried men and older male children). Only Speiser described the accommodation 
provided for concubines. Their sleeping areas were low enclosures with a half-height 
entrance, located in one or two comers of the house (1916:50). This detail was never 
mentioned in missionary narratives. Descriptions of men undertaking craft work in the 
men's houses, or local trading expeditions doing business there are rare. Speiser stated 
that a stone slab used for polishing shell ornaments was buried in front of the men's 
house (1916:95).

The beach front location of the men's house(s) is well attested (examples above, and 
Coombe for Pileni (1911:202), Speiser (1913:282)) but architectural details are more 
varied. Villages often had more than one men's house (O'Ferrall 1908:15), consistent 
with Davenport's testimony. Wilson (1932:113) suggests three or four per village; 
Rivers (1914:223) reports "several" in a village on Te Motu (Tomotu Neo) Island. The 
shape might be square (Speiser 1913:282, O'Ferrall (1908:15) on Te Motu, Wilson on 
Santa Cruz (1932:113), or rectangular (Rivers (1914:223) in a Te Motu village). 
Floor mats are a consistent feature (e.g. Hawkesworth 1775:286, Speiser 1913:282). 
The floor itself was "strewn with beach pebbles" (Speiser 1916:50); or consisted of a
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shingle topping over a base of large coral stones, (which raised the floor a foot or two), 
with mats laid over the shingle (Coombe 1911:187, O'Ferrall 1908:15, Speiser 
1916:50).

Wall coverings of different materials were described. According to Carteret, the sides 
of the men's house were lined with fine matting (Hawkesworth 1775:286). The 
clubhouses on Te Motu (Tomotu Neo) Island were made of slabs of wood, with the 
framework held together with "bands of split cane", but the Christian villages had 
thatched walls instead of plank because they liked to "introduce little innovations in 
their architecture" (O'Ferrall 1908:15). Speiser suggested another possibility, one in 
which there were no side walls - a variant not mentioned elsewhere. For the details of 
the interior construction of men's houses, and names of constituent parts, Speiser refers 
to Thilenius, whose description apparently refers to Santa Cruz. Men's houses 
(1916:43-46) were square with a gabled roof supported by three rows of posts. The 
walls were about seven metres long, with a door in the center of each wall. The tallest 
middle posts (kaiboi) were 3-4 metres high, and the outer posts (tambd) were shorter, 
and usually of tree fern. The notched posts supported beams of hard wood, to which an 
infrastructure of bamboo cross-poles and cross-sticks was attached. The roof was 
covered with sago-palm leaves strung on sticks, like tiles. Thilenius observed upright 
boards of tree fern, tied together with rattan, forming the front and back walls of the 
men's house. The side walls might be constructed in the same way, but where the 
structure lacked side walls, the roof would reach to the ground. According to Speiser, 
the roof ridge was often covered by a beam, frequently an old canoe, which was 
weighted down with blocks of coral (1916:47). Plain or plaited coconut leaves might 
be laid on this to provide protection.

There were usually four entrances, but other variations are described. Dillon, 
describing villages in the vicinity of Graciosa Bay which he observed from on board 
ship as he sailed past, said that the houses were larger than usually seen in the South 
Seas, and had a door at each end and at each side (1972[1829]:290). (It is inferred that 
these are men's houses, their larger size and proximity to the shore making them more 
visible from a passing ship than dwellings). The men's house sited slightly inland from 
Lelouova Bay (Santa Cruz) had two or three doorways that were low, and square in 
shape (Coote 1883:109-110); whereas the houses on Te Motu usually had four doors 
(O'Ferrall 1908:15). Natei's men's house apparently only had one door, which was 
narrow and low (Montgomery 1896:135). The low doorway served a defensive 
purpose, preventing an enemy from seeing inside (Wilson 1932:113). In Gnau village 
on the south coast of Santa Cruz the entrance was not more than three foot square, 
through which one entered on hands and knees (MacQuarrie 1946:122). According to
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Speiser, there was generally a very low door in the middle of each wall, which might be 
set in a frame, the upper part of which was sometimes carved. There might be folding 
doors made of heavy tree fern boards, secured against the door opening from the inside 
with wooden wedges (1916:172). An alternative form was mentioned by Thilenius - 
folding doors of plaited coconut leaves (Speiser 1916:46).

Rarely mentioned architectural details include the "massive roof beams" seen in Natei's 
men's house on Santa Cruz (Wilson 1932:115), which was forty feet square, and "lofty" 
(Montgomery 1896:135): and the stone terrace or foundation on which the men's house 
was erected. Coote's sketch (1883:109) shows just how substantial such a foundation 
might be, in this case with exterior steps leading to the entrance on a side wall (see 
Plate 4.2). Speiser observed a men's house in Santa Cruz erected on a six foot high 
stone terrace (1913:282), and asserted that all the men's houses were erected on stone 
bases (1916:51). Generally overlooked in the descriptions (although not by Speiser 
1916) is the roof-line, which photographs and illustrations show is routinely a low gable 
(not projecting).

Reports as to the contents of men's houses are fairly consistent, although no references 
to comparison bars are made. A storage platform over a fire is mentioned frequently 
(Coombe 1911:187; MacQuarrie 1946:122, O'Ferrall 1908:15, Speiser 1913:282-3, 
Wilson 1932:115). Some reported that the fire was located in the center of the house 
(Wilson 1932, Speiser 1913, 1916 ), while Coote (1883:110) said that the fire was in 
one comer although the stage was central. According to Speiser, the fire pit was 
square, walled with hardwood beams, and was ca 1.5 m long and 30cm deep. It was not 
used for cooking (Speiser 1916:48). The four-posted platform appears to have been a 
multi-tiered structure (Coombe 1911:187) on which food (Coombe 1911:187, Wilson 
1932:115), arrows, bags of nuts and "other treasures" were kept (Coote 1883:110). The 
supporting posts might be carved, said to represent the duka posts found in the cult 
house (Speiser 1916:48). Speiser also reported seeing in a few of the men's houses, "in 
small niches in the wall,... wooden statuettes (only one in each case) similar to [a figure 
he collected] ...which was regarded as sacred and which even I was not permitted to 
touch" (Speiser 1916:205-206, cited and translated in Davenport 2005:36).

Many accounts from Carteret onwards (Hawkesworth 1775:291) mention the numerous 
arrows and sometimes bows stored within the men's house (Coombe 1911:187, Coote 
1883:110, O'Ferrall 1908:15). Other contents include the skulls of pig, fish and turtles 
hanging from the roof (Coombe 1911:187-88, O'Ferrall 1908:15,); and sundries such 
as nets, cloths, ropes and fishing lines suspended on bamboo poles, as well as canoe 
paddles (Coombe 1911:187-88, O'Ferrall 1908:15, Wilson 1932:115); palm leaf
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umbrellas and small gourds for lime containers (O'Ferrall 1908:15). The only furniture 
consisted of wooden headrests (Coombe 1911:187, O'Ferrall 1908:15).

Speiser (1916:47-48) furnished a rare description of structures in the interior of Santa 
Cruz. (We must presume this derives from his own observation, as it is unreferenced). 
Because he had asserted that men's houses and dwellings were very similar, it is not 
certain whether he is describing men's houses only, or dwellings as well. In any case, 
there are noteable differences in construction to that described for coastal men's houses. 
Inland, the gable walls consisted of "horizontal bamboos tied together one above the 
other", not upright tree fern boards. Furthermore, often one end of the house had a 
semicircular, roofed front part, a form not known otherwise on Santa Cruz or the Reef 
Islands. Speiser was intrigued with the problem of the ultimate origin of this form, and 
how long it had been built on Santa Cruz.

This section concludes with the more ambiguous or unusual descriptions of "houses", 
which might be men's houses or dwellings. D'Entrecasteaux described Cruzian 
"houses" as being more elevated than those of the Friendly Isles (Tonga), oblong in 
shape, commodious, and having doors and windows (Rossel 1808:379). Although he 
sent out surveying parties, this expedition had little opportunity to observe villages 
close up, so they are more likely to have seen structures nearer to the shore rather than 
inland. The large size of these structures, and the presence of windows (a feature seen 
in Coote's drawing (1883:109)) may indicate men's houses. Rannie examined the 
"houses" at a bay next to Bloody Bay, and described them as "large, roomy dwellings", 
many of them surrounded by a stone wall (1912:174). There is nothing in these 
descriptions that conflicts with the attributes of men's houses already outlined, and 
indeed it could be argued that these were likely to be men's houses based on the size of 
the buildings. However, we should leave open the possibility that the dwellings of 
Santa Cruz were not uniform in either size or form, a problem to which we return in a 
following section.

The contradiction in Dillon's description (1972[1829] :314) is more easily resolved. 
Apparently repeating what crew members have told him, he seems to have reversed the 
functions of dwellings (which he said were large enough to accommodate fifty people) 
and buildings with spiral roofs which serve religious or other special purposes 
(1972[1829]:314). Given that Dillon spent time at Graciosa Bay, a reasonable 
explanation is that the round houses were dwellings and the larger structures were 
men's houses. Bushart's description of Mambo village (Santa Cruz) is also ambiguous. 
The village consisted of "several large houses surrounded by dry stone walls: the floor
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matted over, with a cooking-place in the centre like those at Mannicolo" (Dillon 
1972[1829]:301).

Another "misfit" is the house of the fishermen ("maison des pecheurs") in Nimbelowi 
village on the south coast of Santa Cruz, visited by D'Obrenan in A.D. 1935. It was 
large, with a post supporting the roof. On the central post was a finely sculpted, small 
figurine of a seated man. The building contained fishing equipment, and furniture in 
the form of seats fashioned from tree branches, for the old men. On a shelf, and looking 
down from the walls, were a total of nine human skulls (D'Obrenan 1939:122-123). A 
drawing made by D'Obrenan's wife of the interior of a fishermen's house is published in 
Girard (1971:276 Fig. 2). The sketch shows a small statuette in human form 
surrounded by skulls and rolls of red feather money. Davenport (2005:5) interpreted 
this structure as a men's house, not a special structure associated with a particular 
occupational group. The visibility of human skulls at this late date is interesting. 
Despite their familiarity with men's houses, the missionaries' descriptions do not 
mention skulls, nor do any other accounts from Santa Cruz. Perhaps the explanation 
lies in the southern coast location, which may have insulated villages there from 
mission influence. D'Obrenan observed that the men of the house seemed less 
accustomed to contact with strangers than men of other villages (Davenport 2005:5).

Near Cape Mendana, MacQuarrie received an urgent invitation to follow some locals 
into the forest a few hundred metres from the shore, where two or three "fishermen's 
huts" were located (1946:131). The text contains no details that either support or 
contradict MacQuarrie's functional interpretation, but the building visited by D'Obrenan 
seems to be of a different order.

Turning now to the very earliest record, Quiros noticed two buildings in each village 
that differed from the more numerous dwellings. Markham translated these as "long 
houses", but the exact shape of these structures was not specified by Quiros. One 
served as an "oracle" and contained badly carved human figures in half relief, and the 
second was for community use (Markham 1967[1904]:52). Dalrymple described the 
former structure as a "large" rather than long house, and hence seems to be indicating 
some size difference between the two (1967[1770]:194). Burney (1967[1806]:168) 
described both buildings as "large". The location of the long houses relative to 
dwellings is not discussed, nor were the functions of the communal house enumerated.

Dwellings - documentary evidence
According to Davenport, in traditional settlements, the women's side of the village was 
made up of the dwellings which were located behind the men's house(s) (sometimes at a
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distance), and the gardens. Davenport's (1969) detailed description of traditional 
dwellings relates to those found on the Main Reefs, not Santa Cruz. The traditional 
Main Reef Islands dwelling was a low, rectangular structure with no windows or 
interior partitions, and a steeply pitched roof. Eaves overhanging the low doorways 
kept out the elements and arrows. Construction materials consisted of panels of sago 
palm and coconut leaflets, the former being stitched, and the latter plaited, tied over a 
timber frame (Davenport 1969:170). No dimensions of the houses were given.

Inside the dwelling, separate spaces were designated for men and women, reflecting the 
sexual division of the settlement itself. It had at least two doorways, one of which was 
exclusively for male use, and opened towards the men's house. The internal space 
adjacent to this door was occupied by the head of the household. A second door 
(sometimes more than one) for women's use opened towards the female side, (the 
back), of the village. The interior space by this door was the women's area, where 
women and children slept, and the earth oven and cooking equipment were located 
(Davenport 1969:170). A storage rack with shelves was built over a second hearth 
which was located in the center of the sandy floor. Perishables stored on the rack 
(e.g.canarium nuts and red feather money) were protected from mold by the smoke and 
heat of the fire. There may have been a second hearth and rack if necessary, that would 
be located "elsewhere" (Davenport: 1969:170).

In a Santa Cruz or Main Reefs dwelling, an altar for the image of a tutelary deity might 
be found (Davenport, 1969:226, 1990:100). Only on Santa Cruz and Tomotu Neo 
Islands were the tutelaries represented in human form (1990:98). There, the altar on 
which the image was the centrepiece was usually located in a comer of the man's side of 
the dwelling, and was avoided by women and children (1990:103). Placed with the 
image were rolls of old red feather money, and the skulls of former clients of the deity 
who had passed on the relationship to the present client (1990:102). In the Main Reefs, 
the image was represented by a decorated stick that was hung from a rafter (1969:226). 
It does not appear that a domestic altar was maintained by the Polynesian-speaking 
Outer Reef Islanders.

The pattern described by Davenport of locating dwellings behind or somewhat separate 
from the men's houses is supported by a few observers for Santa Cruz. In Carlisle Bay, 
Dewar noted the locals "evidently entertained a very strong objection to our 
approaching the huts which were set apart for the women" (1892:249). Another village 
close by had about half a dozen houses similar to those he had seen at Carlisle, and 
despite the pleasant demeanour of the inhabitants, they didn't want his party going to 
the women's huts, which were set apart (Dewar 1892: 249). Similarly Speiser recorded
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that women's dwellings were located a little distance inland from the "gamal" (men's 
house), and were "separated by high walls from the outer world" (Speiser 1913:284). 
Intruding into the women's area, or even approaching a woman too closely, were 
transgressions that frequently resulted in feuds (1913:284). On Pileni, the "gamal" 
(men's house) was square and fronted on to the sea, and the houses stood behind 
(Coombe 1911:202).

Speiser's assertion that there was a "residence village" consisting of the family houses 
and the women's house, the latter being the place where the women and girls spent the 
days when not in the gardens, is completely puzzling (Speiser 1916:109). No other 
observers recorded a women's house (apparently an analog of the men's house). 
Whether this discrepancy resulted from a misunderstanding, or was an innovation in the 
later historic period cannot be determined.

These narratives show that male visitors were expected to respect the convention that 
separated the sexes, the result being that most travellers did not have the opportunity to 
view the interior of local homes. Our knowledge of the dwelling comes principally 
from missionaries who received invitations to visit the private houses of various 
"chiefs". O'Ferrall (1908) is the most informative about house design. Each house had 
only one door, (not the two or three of Davenport's description), which was so low that 
one needed to stoop to enter. It was fashioned this way to keep the sun out. "Within 
the hut there is barely room to stand upright, for in the centre stands a large platform on 
four massive posts about five feet high: on this the food is stored to preserve it from the 
rats which abound " (1908:13). According to Speiser, the platform over the firepit was 
bamboo, the arrangement being the same as that found in the men's house (1916:43 
Red feather money was also stored in the house (Coombe 1911: 182, in the house of a 
"chief' on Te Motu island, Wilson 1932:115, Natei's private house, Santa Cruz). In 
the house of an important man the posts of this stand would be carved (O'Ferrall 
1908:13). Wall materials might be either plank or thatch (Coombe 1911:188, O'Ferrall 
1908:13). Round houses had topknots of coral, (Wilson 1932:112, Coombe 1911:188, 
O'Ferrall 1908:13, Speiser 1916:43 or an upturned basket or leaf (Speiser 1916:43 A 
coral base was laid around the house foundation, to prevent rain water flooding the 
house (O'Ferrall 1908:13, Coombe 1911:188).

On the Reef Islands, Girieud and Herrenschmidt thought the local houses looked like 
European dwellings. They were elevated, constructed on foundation walls about one 
metre high, and had a door on each face (1898:106). In this case, they do seem to be 
talking about dwellings, because they later discussed the young men's house, and 
distinguished chiefly houses because they were larger than the others (1898:107).
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Polygyny was tolerated but apparently was not commonplace and did not involve large 
numbers of wives (Davenport 1965:187 for Santa Cruz, 1969:194 for the Main Reefs, 
1972a:85 for the Outer Reefs). According to Dillon (1972[1829]:305), it was practised 
by "persons of rank", but there are few sources that describe the living arrangements for 
multiple wives. Coote (1883: 98) was invited to a "chiefs" house on Nifiloli in which 
four stalls or partitions delineated the sleeping areas for each of the chiefs wives. 
These divisions were also observed in other houses, up to a maximum of six, but he did 
not say whether all these were the homes of chiefs. Coombe (1911:182) reported that a 
chief on Te Motu was said to have eight wives living in his house. Speiser, however, 
stated that a separate house must be built for each wife (1916:109).

A feature remarked upon in some places was the very close proximity of houses. 
Montgomery (1896:141) wrote; "I was amazed at the clustering villages in Te Motu. 
The people seem to swarm, and the huts were built so close together that one quite lost 
one's bearings in the winding paths". In Beattie's photographs of Te Motu (Tomotu 
Neo) villages the closeness of dwellings is striking, and aural privacy cannot have been 
a priority given this layout (see Plates 4.3 and 4.4). Coote also remarked on the 
closeness of the houses in Lelouova village, Santa Cruz (1883:111). Whether such a 
tight association of dwellings was a common feature in other villages cannot be 
determined from the texts, but photographs suggest that this was not always the case.

In A.D. 1595, the Spanish observed houses in Graciosa Bay that were round in shape. 
While Markham, Burney and Dalrymple agree on this detail, their translations 
concerning other features of the house are more ambiguous. In Graciosa Bay, Quiros 
saw houses that were built of overlapping boards, "on a single frame of stout wood". 
They had two "lofits" which were reached by ladders, "with roofs of interlaced palms, 
like hen lofts in Castille. They are all open, half the height of a man, and surrounded by 
a wall of loose stones, with an opening instead of a door. The eaves do not reach to the 
boards of the roof, and serve as a shelter" (Markham 1967[1904]:51-52.)

Both Burney's and Dalrymple's translations suggest a central supporting post rather than 
a space frame construction: Dalrymple says houses were "raised on a single stake of 
large wood" (1967[1770]: 194), and Burney, on "a single thick post or stanchion" 
(1967(1806]: 168). Burney referred to "apartments" (1967[1806]: 168) rather than lofts, 
and Dalrymple said the houses had two stories (1967[1770]:194). Graebner 
(1962[1909]:37) regarded the reports of 2-storied houses as "trustworthy', but later 
observations suggest that a loft or storage platform is more likely.
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Exactly what part of the house was "open, half the height of a man" (Markham 
1967[1904]:52) is not clear, but Burney suggested "the lower part" (1967[1806]: 168). 
If it is indeed the walls that are meant, (which Graebner assumed 1962[1909]:89), I 
can find no confirmation of open-sided houses in narratives or photographs from the 
later historic period.

A noteable discrepancy in the historic accounts concerns the shape of dwellings, and it 
is surprisingly difficult to tell if the explanation is distributional or temporal. Round 
houses were seen by the Spanish at Graciosa Bay, while Davenport stated that 
traditional houses (in the Reef Islands) were rectangular, and does not specify what 
shape the traditional houses were on Santa Cruz. However, we know from the 
archaeology that both forms were present. Perhaps round houses had a localised 
distribution in the past, but the relative paucity of information about the Main and Outer 
Reef Islands compared to that available for different locations on Santa Cruz makes this 
difficult to assess. It is frequently not apparent in the narratives, when some feature is 
described as "Cruzian" or being found on "Santa Cruz", whether these terms are being 
used explicitly to refer to that island only, or inclusively to encompass the Reef Islands 
as well. The missionary O'Ferrall, who lived in the district from 1897-1904, was more 
careful than most about this distinction, but regrettably not in the case of round houses. 
Santa Cruz houses were "usually" round (O'Ferrall 1908:13), were sometimes made 
from wooden planks but more commonly had sago palm thatching, but he does not say 
whether the same or a different form was found in the Reef Islands. Certainly 
rectangular buildings predominate in all photographs from the Reef Islands. However, 
one of Beattie's 1906 series of photographs taken on Polynesian-speaking Matema (see 
Plate 4.5) captured two different roof forms - an orderly low-gable type, and a 
haphazardly built roof apparently of conical shape. Foy described the latter as a "conical 
roofed hut", apparently implying it was a round house (Foy in Speiser 1916:44 but the 
form of the building is obscured by a wall. Beattie's diary does not mention round 
houses on Matema (Beattie MS).

A related problem is whether round houses were built all over Santa Cruz, or only in 
certain districts of that island. This is why the imprecision about men's houses and 
dwellings (discussed previously) is important. Round houses certainly were built on 
Tomotu Neo Island, where they were the dominant form, as illustrated in Beattie's 1906 
photographs. However, photos by Beattie of other Santa Cruz villages taken at the same 
time do not show round houses. In A.D. 1834, when locals retreated from Morrell's 
party, he pursued them up a hill, and entered their village of "wigwams" (in Jacobs 
1844:232), which suggests round houses some distance inland, but their precise 
location cannot be determined. However, the men's house identified by Carteret's men
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in Bloody Bay was described as being longer than the other structures in the village, not 
of a fundamentally different shape. Similarly, Dewar described houses and women's 
huts in Carlisle Bay, again suggesting a difference in size rather than shape (1892:249). 
The best evidence that round houses were found beyond the western end of Santa Cruz 
comes from A. Markham, who did not anchor at Graciosa Bay, but went ashore at 
Byron Bay further east along the northern coast of Santa Cruz. He described the 
dwellings as "low, small, and dirty huts of a circular shape, roofed with the leaf of the 
cocoa-nut tree, and containing no furniture of any description" (1873:165).

The round form seems to have persisted longer on Te Motu than it did in Graciosa Bay. 
Codrington reported "square" houses on Santa Cruz (1891:301), but had been informed 
that round houses were still being built. Montgomery said that the building of round 
houses was confined to Te Motu (1896:140). Beattie (MS:53) also thought round 
houses were restricted to the Te Motu area. His party went "... into the village among 
the round houses the great feature of this part of Santa Cruz. How did the idea of 
building round houses originate here? In no other part does such building show". 
Round houses were also found in the elevated interior villages of Te Motu (MS:54). 
Rivers observed both round and rectangular houses in a large village visited by him on 
Te Motu (1914: 223), but believed the distribution of round houses to be very 
circumscribed. They were found only in Santa Cruz, he asserted, and then only on Te 
Motu island and the district on Santa Cruz with which the residents of Te Motu were 
"especially associated" (1914:456). Although he does not say so, he presumably means 
Graciosa Bay. It is difficult to assess how quickly the round house disappeared from 
Santa Cruz. Speiser (who resided in Graciosa Bay in A.D. 1912) asserted that the 
houses were square, but there were a few circular ones, although this type was now 
"very rare in these regions" (1913:284). In A.D.1935, D'Obrenan visited four Cruzian 
villages - Nole, Naape, Nonia and Bolajambowi - all of which were constructed on the 
same model. They contained a dance circle, and rectangular houses ("maisons") of 
stone and planks with roofs of coconut leaves (D'Obrenan 1939:126). Round houses 
disappeared very abruptly, apparently, from Tomotu Neo. In A.D. 1906, they were the 
dominant form in Beattie's photographs, but Dai village on Tomotu Neo, which was 
abandoned in A.D. 1924, contained only three round houses (McCoy and Cleghorn 
1988:111).

Men's houses and dwellings - comparison of ethnographically documented 
attributes
Speiser's statement that men's houses and dwellings may be quite similar (1916:47) 
forewarns that these structures may be difficult to differentiate from archaeological 
remains. Table 4.4 summarises the various attributes of men's houses and dwellings
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based on the narratives, as a preliminary step to assessing the archaeological evidence. 
The narratives suggest that men's houses are larger than dwellings, and may be 
rectangular or square, but not round. Inland, they may have had a rounded end. In 
coastal villages, they have a distinctive position, being sited near the shore. Both 
buildings may be erected on a foundation platform, and both have a prepared floor. 
Both generally lack internal walls, but family houses may contain separate sleeping 
compartments for multiple wives, and men's houses may have sleeping areas for 
concubines in one or two comers. Altars for tutelary dieties may be found in both 
structures, associated with which may be human skulls (prior clients of the deity). 
Animal skulls (turtles, pigs, fish), on the other hand, appear to be more commonly 
associated with men's houses. Both buildings have a central storage rack located over a 
fire/hearth. Speiser described a substantial, walled fire pit, but whether it was always 
so robust cannot be verified from other accounts. Dwellings contained an earth oven on 
the side opening to the back of the village. Most of the contents listed in these 
buildings are organic and unlikely to survive. Fishhooks and arrow points in men's 
houses might perhaps be exceptions. A large stone for shell working located outside 
the building may be another feature of a men's house.

Men's houses and dwellings - archaeological evidence
The archaeological evidence for structures interpreted as men's houses or dwellings is 
considered next, in light of the summary above. The dimensions of the structures 
(calculated from plans) are tabulated in Table 4.5. Men's houses are discussed first.

In Dai village (McCoy and Cleghorn 1988), informants identified five rectangular 
"single men's houses", one to the S/W and the others to the S/E of the dance circle. All 
lie along the seaward edge of the village, with houses inland. Two buildings were small 
(ca 15-16m2), while the other three ranged from 33-ca 41m2. This size differential 
suggests that they might not all have been traditional men's association houses, as 
accommodation for single men was still provided after the significance of men's houses 
waned under European influence. The three larger men's houses exceed in size any of 
the round or rectangular dwellings in this site.

In the Naiavila complex inland (Yen 1976), men's houses and dwellings alike were built 
on platforms incorporating natural limestone outcrops, with low walls (20-3 Ocm wide) 
of single or double rock alignments. Three rectangular men's houses were identified by 
informants. The smallest was ca 33m^ and the largest over 60m2. Two (Features 3 and 
35) were located peripherally to dwellings, but the third (Feature 32) was not so 
removed. No excavations were conducted in these structures, and no mention is made 
of surface collected artefacts. The size difference between men's houses and dwellings
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is not so clear cut at Naiavila. A number of larger houses are in the same range (over 
30m2) as the smaller of the men's houses.

At the Mateone dance circle site, dating to a time prior to A.D. 1800, one structure 
(layer IV) was "provisionally" inferred to be a men's house because of its location and 
apparent evidence of craft specialisation centred on Trochus shells. These clues as to 
the function of this structure are more compelling than any case that could be mounted 
on the basis of shape or size. An unpublished plan provided by McCoy showed a stone 
foundation, and associated paving. One side of the structure was partially uncovered, 
the exposed section measuring approx 4.1m in length. This probable men's house is not 
well dated, but lies in the interval between the 14th and 18th centuries (McCoy and 
Cleghorn 1988:110-111).

No men's house has been identified positively from excavations at any earlier Reef- 
Santa Cruz sites. Green suggested that a small area north of the main structure at 
Nenumbo (SE-RF-2) with a low surface concentration of pottery and artefacts would 
merit further excavation to see if this might be the remains of a men's house. At this 
point, all that can be said is that the structure is considerably smaller (at ca 22-25m2) 
than the Nenumbo principal structure, and of most of the securely identified men's 
houses of the ethnographic era, though it is of roughly the same size as the smaller 
single men's houses in Dai village.

Family dwellings are considered next, including the spatial relationships between 
dwellings, earth ovens, and burials. At Dai village, rectangular houses predominated, 
but three round forms (matu) were also found. Both types were used at the same time 
(McCoy and Cleghorn 1988:111). The estimated sizes of these structures are tabulated 
in Table 4.5. The round ones are slightly smaller (averaging just over 17m^) than the 
rectangular houses (averaging 22m2). (It should be noted, however, that while the 
identification of the round houses was made explicitly in the text, the rectangular 
structures other than men's and cult houses were not individually identified. In order to 
estimate size, the assumption has been made that the rest are also house sites. While 
this may not be correct in all cases, it probably holds in general).

At Naiavila (Yen 1976b), house sites were identified explicitly in the text on the basis 
of informant testimony. Like men's houses, house platforms were outlined in 
limestone rocks, 1-2 courses high, and 20-30cm wide. They were rectangular, and 
ranged in size from less than 9m^ to over 37m^, averaging ca 27m2. Skulls were 
surface collected on two house sites (Features 18 and 19); another skull was collected 
outside the northeast comer of Feature 10 (another house); and "a pile of human skdlls
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and bottle fragments" was recovered from a corner of the "chiefs house" (Feature 7) 
(Yen 1976b:210). Excavations were carried out at four house sites (Features 12, 13, 14 
and 36). Features 13 and 14 both contained shallow fireplaces. Few cultural remains 
were recovered (Yen 1976b:218-219), and Yen made no comment about the spatial 
separation of men's and women's activities within dwellings.

Comparatively few details have been published about the coral foundations interpreted 
as dwelling house outlines in both the Mdailu and Novlao sites, but I am indebted to Pat 
McCoy for supplying unpublished data about these sites. At the Novlao rockshelter 
site, at the front of the smaller overhang, in layer VIII (late ceramic period, ca 2000BP), 
were three superimposed coral foundations, interpreted as houses (1988:107). At 
Mdailu, partial outlines in coral cobble of two superimposed "houses" were found in 
layers lib and IV (associated with plainware, ca 2600BP). The superimposed 
alignments in layer II rested on top of a coral pebble "pavement" (McCoy pers. comm, 
to Green in letter 12.2.02). One of the houses (Feature 14) contained a small, coral 
outlined fireplace (Feature 12). At least one perimeter posthole for one alignment can 
be identified (McCoy and Cleghorn 1988: Sq M9- cross section).

These coral alignments at Mdailu and Novlao were originally described as the 
foundations of round houses, thus constituting a point of continuity (along with stone- 
lined ovens) into the late ethnographic period (McCoy and Cleghorn 1988:114). The 
criteria by which the alignments were determined to be houses were not stated. McCoy 
has recently reviewed the earlier identification of house form in these two sites, and 
now believes they are more likely to have been round-ended houses (pers. comm, to 
Green in letter 12.2.02). In my view, too little of the foundations have been exposed at 
Mdailu to reconstruct the complete structures with any accuracy. However, at Novlao, 
the alignments appear more elliptical or oval-shaped than round-ended, and contrast 
with the circular/round houses described in the contact period. The size of one structure 
at Novlao can be extrapolated (Feature 45), and is approx. 19 m^. No postholes are 
shown on the excavation plan.

The Nenumbo Lapita site of ca 3,000BP (SE-RF-2) is unusual in that it is one site 
where excavations have been on a large areal scale. The sherd-defined site area was 
1105m2, of which 800m^ exhibits dentate stamped sherds. In two seasons, 153.5m^ 
were excavated, revealing numerous features including large and small postholes, and 
pits of various sizes and functions (discussed below). This information, combined with 
the distributions of pottery sherds, lithics, and faunal remains, revealed the relationship 
of various structures in the site, and activity area differentiation within the principal
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structure and outside it. The findings have been published extensively by Green and 
colleagues (Green 1976a, 1979, Green and Pawley 1999, Sheppard and Green 1991).

Initial interpretations of the main structure at SE-RF-2 were tentative; "We are unable 
clearly to identify living houses. The central structure may be a living house or some 
sort of special purpose structure such as a men's house or community house" (Sheppard 
and Green 1991:100). Green and Pawley (1999) reinterpreted the structural evidence, 
however, taking into account linguistic reconstructions of Austronesian (and in 
particular Oceanic) architectural and related terms, and comparative ethnology. They 
suggested the site was probably occupied by a single household (Green and Pawley 
1999:77), and that the central structure was a large (7x10m), rectangular house with 
sandy floor, (i.e. built on the ground, not on a mound or on stilts), "possibly oriented 
along the historic beach" (Green and Pawley 1999:41). The walls of this building were 
enclosed, "formed by a series of single large posts and a ridegpole was supported by a 
central row of posts of which some at the southern end were quite large compared to the 
wall posts". There may have been a storage platform, internal partition or raised floor 
at the southern end of the structure (Sheppard and Green 1991:94, 100). Within the 
main structure were numerous small shallow pits, most lying along a diagonal running 
from the SW comer of the building (1991:94). This patterning, and the absence of any 
pits in the SE comer of the building, suggested "some partitioning of space in terms of 
use" (1991:94). A concentration of fishbone correlated with the line of the pits 
(1991:95). It was argued that food had been consumed in the house, and a little 
preparation may also have taken place there. Differential distribution of chert points 
and pottery suggested different activity areas within the structure (1991:81). The 
evidence for gendered use of the dwelling space was slight, based on a possible male 
tool-making area on the eastern side (1991:81).

Numerous small and medium sized postholes revealed in the southern part of the site 
lacked coherent patterning, (with the possible exception of a fence on the eastern side), 
and were interpreted as smaller, impermanent structures, perhaps representing "a 
number of building episodes over time" (Sheppard and Green 1991:93). The site 
contained different kinds of pits. Immediately to the south of the central building was 
" a large shallow pit complex" (1991:91). In the southern part of the excavated area, 
two "large, deep (80-65 cm) pit complexes" in squares WV26-27: XY29-30 may have 
been storage pits (1991:95). Very high concentrations of shell midden were found 
around these pits. A large, deep, unlined rectangular pit in the southeast comer was 
interpreted as a well (1991:91). This area behind the central structure was used 
principally for food preparation (1991:43). A possible fence of stakes ran alongside the 
rear portion of the site, beyond which to the southeast a small pottery scatter was
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found. Although originally given a separate site number, using ethnographic analogy 
Green and Pawley suggested this might have been the site of a menstrual hut or a 
priest's house (1999:80). Green and Pawley concluded that the SE-RF-2 site showed 
some of the architectural and structural elements expected of Austronesian-speaking 
societies in Oceania, and "nothing inconsistent with them" (1999:82).

The structures at Nenumbo, Mdailu and Novlao, if indeed they are houses, differ in 
several ways from later round houses. The Nenumbo structure is larger; its orientation 
(along the beach) is the same as later men's houses, the internal floor or platform is in a 
different location, and no evidence was uncovered of a substantial central fireplace and 
storage rack. Evidence for either specialised or gendered use of the structure is slight. 
The cobble foundations at Novlao and Mdailu are of smaller structures, but little is 
known of their internal features, bar one coral outlined fireplace, and the other 
components of these settlements are uncertain, given the scale of excavation.

Earth ovens
Davenport's ethnographies state that traditional dwellings contained their own earth 
oven (sometimes he refers to a cooking hearth), but he provides no details about size or 
construction. The historic narratives indicate that earth ovens were used in domestic 
and communal contexts. On the Reef Islands, Girieud and Herrenschmidt reported 
that pork was cooked on heated rocks (1898:108); and the Spanish observed that the 
Cruzians roasted pigs whole over stones (Markham 1967[1904]:49). These 
descriptions suggest shallow ovens. On Te Motu, Wilson observed 130 pigs cooked in 
large ovens for the maturation feast of six boys. Each oven held five butchered pigs, 
suggesting that the communal oven form may have been larger and deeper (Wilson 
1932:145).

No information has been published about the location of ovens at Dai village, however 
no separate cook houses were identified at the site (McCoy pers. comm, to R. Green 
2004). In the Naiavila complex, many house platforms contained at least one comer 
fireplace indicated by circular depressions or limestone piles. "In some cases (the larger 
houses, according to Tauoto [informant]) there is more than one fireplace, and there are 
larger similar shapes, more often than not in comer positions, identified as ovens" (Yen 
1976b:209). Ovens were also found separate from house platforms, for communal use 
(Yen 1976b:209). Three such ovens were excavated; one proved to have some other 
undetermined function. Feature T4 was 1.3m diameter and ca. 20 cm deep; while T3 
was only 68 cm across, but extended to a depth of 50-68cm in three stratigraphic layers.

154



At both Novlao and Mdailu, ovens were located separately from houses. In plainware 
levels at Mdailu, clusters of coral cobble-lined earth ovens in layers lib and IV in the 
same area (Squares G-H), testified to continuity in use of this space for cooking 
(McCoy pers. comm, to R. Green 2002, and ms. 26.2.79). In both levels, the ovens 
were located adjacent to house foundations/alignments. The intact condition of the 
ovens suggested to McCoy that they had been buried prior to the subsequent occupation 
(McCoy ms. 27.2.79). On one surface (apparently layer II from information supplied), 
the ovens were grouped in clusters (McCoy and Cleghorn 1988:110). Dimensions are 
not available for all these later features. In one case, the oven depth was assessed at 
15cm. The smallest oven is 35cm internal diameter, and the largest 70cm diameter, 
with the rest lying between 40-60cm internal diameter. There is restricted information 
concerning shape, but some appear to have been oval-circular in form. In addition, 
"large numbers of earth ovens" (at least 14) were found in Lapita pottery bearing layer 
V in this site (McCoy and Cleghorn 1988:108-109). The majority were clustered in 
squares M7, M8, M9, N7, N8, N9, and 09. Again, the ovens are outlined in coral 
cobbles, (in one case, to two courses high), and are oval-round in shape. One had a 
recorded depth of 20cm. Dimensions have been estimated from drawings. The largest 
is approx. 63x45cm in size, the smallest is 40cm in diameter.

At Novlao, coral-lined earth ovens were identified from aceramic layer IV, and ceramic 
layers VIII and XII, with additional features that may have been ovens in layers III and 
IV. All were located within the larger overhang, behind the dripline. There appear to 
have been two size classes. Clusters of ovens in the same stratum as the house 
foundations (layer VIII) attest to functional separation of these two areas at this time, 
the oven clusters being interpreted as evidence of communal cooking (McCoy and 
Cleghorn 1988:107). The Novlao ovens contained considerably more charcoal than the 
Mdailu ones (McCoy ms. 26.2.79). The layer VIII ovens range from 14-40 cms in 
depth, and 25 - 70 cms internal diameter. Two of the ovens have coral cobble rims 2-3 
courses high. Two other possible oven features from other layers fall within these size 
parameters. However, one feature identified tentatively as an oven (Feature 23, layer 
IV) is much larger at 1.25m. long and an average thickness of 5cms. An "ash deposit" 
in layer II is slightly smaller than this - 1.15m maximum dimension, and average 2-3 
cms thick. There was also an "unlined fire pit" (layer unspecified), 1.05m internal 
diameter, and 40 cms deep, which contained a thick ash deposit at the base and thin 
charcoal lens at the top (McCoy, pers. comm, to Green 2004).

The partially-excavated oven in SE-RF-19 was ca 90cm wide x 1.6m long, and up to 
30cm deep. It was filled with stones (Green 1979 field notebook), but was not 
apparently coral outlined. At Nenumbo (SE-RF-2), in the area south of the main
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structure, a number of smaller pits containing numerous oven stones were interpreted as 
earth ovens (Sheppard and Green 1991:95). There is no record that these were stone- 
outlined like the Mdailu and Novlao examples either, so that there are no Reef Island 
examples of comparable form to the Santa Cruz ovens. This might be either a real 
difference in construction, or simply a matter of preservation.

Best (1984:552-3) provided some ethnographic basis for interpreting size ranges in 
earth ovens. Eight earth ovens observed in use fell broadly into two size classes, with 
those smaller than about 85cm diameter for family use, and anything bigger servicing a 
larger gathering. As Best observed, ".. a relatively small increase in oven diameter 
results in a markedly larger amount of food and number of people" (1984:553). The two 
ovens providing for ca 100 people were 150 cm diameter, but only 20 cm deep (1984: 
552 Table 7.13). The domestic ovens (supplying from 4-11 persons) were larger in 
diameter overall (from 75-95cm) than the archaeological examples from the Reef- 
Santa Cruz.

Burials and cemeteries
Davenport did not report on traditional burial practices. Dillon learned only that the 
people of Santa Cruz "bury their dead under ground" (1972[1829]:304). O'Ferrall 
(1908:13), Codrington (1893:263) and Coombe (1911:190) all recorded that a deceased 
person (or a dead man) was buried within his house. The body was placed close to the 
central fire (O'Ferrall 1908: 13). Codrington described the grave as "very deep", the 
body being well wrapped in mats (1972[1891]: 263). Subsequently, the bones were 
disinterred, the skull was kept in a basket, and some bones were made into arrowheads 
(O'Ferrall 1908:13). He did not say what happened to the rest of the skeleton. 
Evidence from Dai village (below) suggests the deceased was not always disinterred. 
Speiser asserted that a chief was buried in his men's house, which was then abandoned 
(1916:53), but I can find no corroboration for this statement.

Burial within the house occurred on the Reef Islands also, where the deceased was 
wrapped in mats, and buried in a leaf-lined trench within his house (Girieud and 
Herrenscmidt 1898:107). I am unsure whether this was the case amongst Polynesian 
speakers, or only Main Reef Island dwellers, however. Wilson described another 
practice in the Main Reef Islands (on Banga Netepa), involving burial in a fenced-in 
graveyard. A platform was erected over the grave, on which was placed red feather 
money in the case of a wealthy man, or a food offering for the rest (Wilson 1932:136). 
This appears to be a traditional practice not an innovation in a Christian village. At Te 
Motu, he observed the body of one of the teachers being transported to a graveyard.
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The body was lying on a fragment of canoe that was carried above the heads of the 
burial party of women (1932:123).

According to Speiser, a skull cult existed on the southern coast of Nendo, and in parts 
of the Reef Islands, but not in Graciosa Bay (1916:112). The skull was painted with 
ochre and the orifices plugged with wooden stoppers (1913:286, 1916:112). Skulls 
were placed in the dancing area, where people danced around them, then were removed 
to the storage frame over the fire (although he does not say if this is the frame in the 
dwelling or the men's house). Skulls might also be carried about. This treatment also 
applied to the skulls of women and children (1913:286). D'Obrenan (1939), Coombe 
(1911:90), and O'Ferrall (1908) corroborate the treatment of the skull, but no other 
references have been found to people carrying skulls about with them.

Burial within the house is confirmed for Group I sites by excavations from Dai village. 
Burials were found in three locations at Dai, associated with both rectangular and round 
house forms, and in another case, in "an unmarked living area" (McCoy and Cleghorn 
1988:111). None contained grave goods (1988:111-112). The burials were of different 
forms, although we are not told which forms are associated with which features: "some 
burials were articulated and in a prone position, while others consisted of a jumble of 
bones from several individuals in shallow pits" (1988:111). InNapo village (SE-SZ-4), 
Graciosa Bay, the non-concentrated coastal midden mound typical of the amorphous 
mounds on which houses were constructed also contained a burial pit cut from layer I 
into layer II. This was not fully excavated but contained the top of a cranium and some 
infracranial bones. Two human long bones were exposed near the base of layer II, but 
were not excavated further (Kirch n.d.:2).

At Novlad, burials were found in both the small and large overhangs, in the mid-late 
ceramic period. In the late ceramic period (layer VIII) in the main overhang a child was 
buried in a shallow pit. At this time, houses were constructed at the front of the smaller 
overhang, so the burial is separate from the houses. In layer XI (mid-late ceramic 
context) in the smaller overhang, an adult was buried in an extended position.

Until recently, comparatively little was known about Lapita burial practices, although 
some patterns of interment could be recognised, related to burial position and attention 
focussed on the head. Flexed burials with head orientation to the west, or lying on the 
right side, were documented for Event Phase IV at SAC (Watom, 720-560 B.C.), from 
Waya (Fiji, site Y2-25, 2700 BP), and from the Lapita site WKO013B (New Caledonia, 
500 B.C.) (Anson, Walter and Green 2005, Green and Anson 2000, Valentin 2003). 
Flexed seated burials were documented from SAC (Burials 4 and 6) (Green and Anson
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2000), and from the Lapita site (WKO013C, ca 1015-780 B.C.) (Valentin 2003). In the 
latter case, the skull was covered by an intact paddle-impressed pot. Four of the eight 
SAC burials were lacking skulls. In one of these (burial 1), the only individual lacking a 
burial pit and laid out fully supine, the position of the skull was marked by a stone slab. 
The skull was also present on an adult female burial excavated by Nunn from Naitabale 
on Moturiki, and she may have been buried wearing a headdress (Anonymous 2005).

The Teouma site in Vanuatu has produced many more skeletons (at least 24 in two 
seasons), and many more variations on interment practice related to position of the 
corpse. This mortuary assemblage also confirms the attention paid to the head. Twenty- 
three headless skeletons have been reported, although the presence of teeth with those 
excavated in the second season indicated they had originally been buried with their 
heads. For the latter group, the positions where the heads would have been were marked 
by flat pieces of coral topped with Conus shell rings. The individuals were buried in a 
range of positions - on their side, prone, supine, and with legs apart. The first field 
season revealed the burial of an elderly man with three skulls placed on his chest. In 
this site, Lapita pottery is associated with the human remains, in a number of ways - 
pottery sherds were found in the grave pits; one pot contained a skull; and another pot 
(with face decoration and three modelled pottery birds along the rim) contained human 
bones (Clausen 2005).

The latest finds suggest that Lapita practices were quite diverse. Overall we now have 
eidence for: the use of burial grounds; burials with and without pits; in some but not all 
cases, removal of the skull after initial interment and marking its position; a range of 
body positions; and variable use of pottery in the mortuary ritual.

The archaeological data relating to burials in the Reef-Santa Cruz case is sparse and 
highly variable, and what is present has been published in minimal detail. Interment is 
a feature of all periods (by extrapolation for the decorated Lapita period). Until the 
protohistoric/historic period (Group I sites), irrespective of body position, all burials 
seem to have been physically separate from houses. Absence of grave goods is 
characteristic of all reported Reef-Santa Cruz burials, although objects may have been 
associated with Lapita burials.

Cult/god/spirit houses - documentary evidence
In the recent past, public images of tutelary deities were stored in special houses on 
Santa Cruz, in the Main and Outer Reef Islands (Davenport 1964a, 1969,1972a). See 
Plate 4.6 for a "ghost house" on Polynesian-speaking Matema. The deities were 
represented as carved posts or staffs, the style being similar in the three locations (see
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Plate 4.7). Only men venerated the tutelaries; women had little to do with them. The 
cult houses of the Main Reefs are described in greater detail by Davenport than those of 
Santa Cruz. There the cult house was communal, used by all wards of the village, and 
located at the margin of the village bcause of its sacred contents. There might be more 
than one per village (Davenport 1969:165-166). On Polynesian-speaking Matema, the 
relationship between village wards and cult houses seems to have been more specific - 
each of the three sections of the village had its own fale atua and dance ring (Davenport 
1972a:61). Coombe (1911:199) confirmed this association on Matema, and Wilson 
(1932:140) said the same for the "Reefs". Geometric designs might be painted on 
rafters and posts (Davenport 1969:237). Inside were racks or bases on which the carved 
images of the deities were supported (1969:238). On Santa Cruz, the racks might also 
be carved with figures, and worn out rolls of red feather money might be placed next to 
them (Davenport 1990:104). Gillett indicated that a non-portable form of duka post 
(Natapo) would be incorporated into the superstructure of the ghost house itself- one 
post at each comer and two larger ones in the middle (1939:154). These massive posts 
were carved and painted black and white, and their length varied according to the height 
of the house (Gillett 1939.T54).

References to ghost or cult houses come predominantly from the closing decades of the 
nineteenth century and after, and often from missionaries and their associates. There is 
some confusion about their distribution on Santa Cruz. The missionary Forrest 
informed Bishop Montgomery that "ghost houses" had been introduced to Santa Cruz 
from the Reef Islands, (by which he seems to mean the Polynesian speakers), and that 
they had a restricted distribution on the north coast of Santa Cruz, not being built by 
those living inland or on the southern coast (Montgomery 1896:138,149). Foy, 
however, asserted (incorrectly) that the spirit houses were found only on Tomotu Neo 
and the Reef Islands (Foy in Speiser 1916:115).

In the late historic period, this structure seems to vary the most in location, construction 
quality, size and ornamentation. It might be a fine, spacious building with massive 
beams in one village, and a poorly constructed hut in another (O'Ferrall 1908:21). 
Among the Polynesian speakers, the ghost house on Nupani was regarded as a very fine 
example (O'Ferrall 1908:21), while one on Pileni was an undistinguished building in 
which the wall plate, ridge pole and rafters were decorated with red, black, white and 
yellow paint (Coombe 1911:190, 203). In a Te Motu cult house, the central beam was 
carved to represent a shark and the walls were covered in white, red and black paintings 
of ghosts engaged in pursuits such as fishing, or making canoes. Pigs were also 
depicted frequently (O'Ferrall 1908:21). Wilson observed pigs, canoes and food 
pictured in a Santa Cruz cult house (Wilson 1932:113). He was invited into the ghost
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house in some villages in Santa Cruz. They were square like the men's houses but 
elevated, with a low entrance concealed by banana leaves, and the floor covered in 
mats (Wilson 1932:113). The photograph of a cult house on the Outer Reef Islands 
(from Coombe 191 l:opp. p.197) shows a detail not otherwise described in the literature 
- the roofed structure has neither side walls, nor a wall at the one end visible in the 
photograph (see Plate 4.7).

The most detailed description of the interior of a cult house was written by 
Montgomery, who visited Natei's "dilapidated" ghost house in Nelua village, Santa 
Cruz in A.D. 1892:

"It was a curious place, spacious, and painted all over; that is to say, all 
the wooden beams had devices in red and figures not unlike Egyptian 
paintings, only much ruder. In the center of the house there stood a row of 
poles cut at the top until they might have passed for bed-posts, and some 
six feet high. Two of these, in place of standing upright, were in a 
horizontal position. These posts are supposed to be figurative of ancestors. 
I think I heard that they had names, but no-one seemes to understand why 
two occupied a position differing from the rest ...behind the posts, which 
were about eight in number, I think, there were pens made of bamboo, 
some five feet long and two or three feet wide, not unlike little pigsties, 
with sides two or three feet high. There was nothing in them, but I was 
given to understand that they were receptacles for food."

Montgomery (1896:136)

Little pens for food offerings (Montgomery 1896:136) are not mentioned by others, 
who instead described another rectacle for food - "a heavy, square structure" (Wilson 
1932:113) or "bedstead shaped" and located near the entrance, according to Coombe 
(1911:190). O'Ferrall (1908) did not mention this structure. Other items observed 
inside cult houses were conch shells, and canoe parts brought to be blessed before a 
journey (Wilson 1932:113). The missionaries thought the decorated stocks represented 
departed ancestors, the smaller examples supposedly representing women and children 
(Coombe 1911:190, Wilson 1932:113). O'Ferrall claimed that the stocks represented 
people who had been influential or distinguished during their lives (1908:21). See Plate 
4.7 for duka posts/stocks in an Outer Reef Island ghost house.

The location of the cult house varied - it might be close to the men's house inside the 
village, or beyond the village wall in the bush (O'Ferrall 1908: 21). Wilson describes 
them as being located "just outside" the men's house, but it is not clear if he referred to 
Santa Cruz or Te Motu examples (Wilson 1932:126).
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Quiros' narrative confirms that each village had a building with religious significance. 
The "oracle" was a long house in which were kept "human figures in half relief, badly 
carved" (Markham 1967[1904]:52). There is no suggestion that the building was 
located peripherally at this time.

Cult/god/spirit houses - archaeological evidence
The cult/god or ghost houses are known archaeologically only from late (Group I) sites. 
In Dai village, two god houses lay to the west of the dance circle where there were few 
other structures, and were separated from the densest residential area by a path and 
stone walls. Their position could not be described, however, as being completely 
peripheral. One was ca 31m^ in area, and the other ca 19m2. The "god/spirit house" in 
the Nandabu part of the Naiavila complex is not a traditional structure, but was built 
after A.D. 1930 when Nandabu was reoccupied by a religious cult.

Dancing grounds - documentary evidence
Davenport discussed the location, construction and use of dance grounds in recent 
times. The circular dancing ground was the place where community entertainments 
(involving dancing and feasting over a prolonged period) were held. These occasions 
were sponsored by men's house associations, and on Santa Cruz fulfilled the religious 
purpose of appeasing aggrieved deities (1975b:47), but elsewhere they had secular 
purposes. On the Main Reefs the circular dance ground was positioned close to the 
men's house and to dwellings (Davenport 1969:165), on Santa Cruz, however, it was 
close to a men's house, but "some distance away" from dwellings (Davenport 
1975b:40). See Plate 4.1 for the location of a dancing ground relative to the men's 
house on Pileni.

The dance cycle involved a series of events staged over a number of years. The dancing 
ground was refurbished specially for each dance cycle (Davenport 1975b:40), but was 
closed when the cycle was completed. Each event lasted 24-36 hours, (with dancing 
taking place at night), and required that special feast foods be provided for guests from 
other villages (1975b:40, 46). The expenditure of effort and resources required to host 
an event ultimately required contributions from most adult members of a community 
(Davenport 2005:46) At some point, this hospitality would be reciprocated 
(1975b:47).

Various observers confirmed explicitly the circular shape on Santa Cruz and in the Reef 
Islands (e.g.Coombe 1911:177, O'Ferrall 1908:23, Speiser 1913:283, Wilson 
1932:112), and there are no reports of any other shape. Wilson estimated the size of 
Cruzian circles as about 18 yards diameter (1932:112). Construction details are
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limited - they are walled or fenced in with huge discs of coral (Codrington 
1972[1891]:333), Wilson 1932:112). Dancing grounds on Pileni had 3-4 entrances 
each, a smooth surface, and were edged with flat slabs of coral (Coombe 1911:203). 
The earthen floor was prepared very carefully to make as much noise as possible when 
dancers stomped on it (Davenport 1975b:41). Lines were stretched across the dance 
circle, from which were suspended leaves folded into shapes such as canoes and nets 
that represented the occupations by which the men who sponsored the event had earned 
their wealth (1975b:46 Fig.2). Wilson (1932:146) described a similar arrangement on 
Te Motu. Women and children participated in the dancing, following behind the choir, 
and senior men (Davenport 1990:40).

There was at least one dancing ground in every village (O'Ferrall 1908:23), located near 
every great man's house on Santa Cruz (Codrington 1972[1891]:333), or in the middle 
of the village (Wilson 1932:112). The missionaries thought the dance grounds were 
individually owned rather than being associated with a men's house (Codrington 
1972[1891 ]:333, Wilson 1932:113 ). Wilson (1932:113) suggested that a dance 
ground was inherited, and constituted a financial burden for the owner who was obliged 
to stage events when requested by friends and relatives. While Davenport observed 
women participating in the dances, the missionaries suggested that women were only 
rarely allowed to join in with the men, and held their dances by themselves (Coombe 
1911:177, O'Ferrall 1908:23). Pileni had two dancing grounds, one for men and one for 
women (Coombe 1911:203).

MacQuarrie provided the only description of a dancing circle on the southern coast that 
I know of. The circle of "upright stones" seen in Gnau village suggests an alternative 
material to the coral slabs used elsewhere, and perhaps a slightly different form.

"Although Gnau had not accepted Christianity, its people were not 
enthusiastic heathen, if one could judge from the derelict condition of their 
place of worship. This was a circle of upright stones standing pew-like, 
enclosing what was probably a dancing space perhaps sixty feet in 
diameter. It followed the form of the ancient maraes common in the 
Society and Tuamotu groups. The temple looked to me as if it has been 
recently cleared after years of disuse. I could see no signs of regular 
heathen worship"

(MacQuarrie 1946:127 italics in original).

The earlier ethnographic sources are rather disappointing on the subject of dancing 
grounds. The Spanish do not mention such a feature, but refer to "barbacaos” of cane 
located between or in the centre of the long houses (Markham 1967[1904] :52), which is 
translated in Dalrymple as "some stages of canes" (1967[1770]:194). Burney's
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translation is more informative - the feature is a "court-yard within a cane railing" 
associated specifically with the second large communal or public house (Burney 
1967[ 1806]: 168). Graebner suggested this courtyard space might be the dance area 
(Graebner 1962[1909]:36). Given the distinctive appearance of the modem form when 
maintained for use, and the proximity to men's houses, we might have expected the 
otherwise observant Spanish to have noticed them had they existed in a more 
monumental form. If it was a dance area, there is insufficient information in the 
intervening narratives to determine more precisely when the change from cane fencing 
to coral walls might have occurred.

Dancing grounds - archaeological evidence
In the site survey of Santa Cruz, remains of dance circles were recorded in eight old 
village sites, including the village said to have been occupied by the missionary West 
(SE-SZ-22). The smallest dance circle recorded is 8m in diameter (SE-SZ-3), and the 
largest is 12.5m in diameter (SE-SZ-15). The record from SE-SZ-2 provides the most 
detail. This dance circle is located on the edge of a seaward-facing terrace that reaches 
a maximum height of 1.5m. The inner stone circle is enclosed around two thirds of its 
circumference by an outer, thicker stone wall. There is one point of entry through the 
double wall. On the seaward edge of the terrace is a rough stone pavement. In the 
Main Reef Islands, six old village sites (of 16 recorded) included dance circles, of 
which one (SE-RF-31) had an earthen rim, a form not described previously.

There is no evidence that the present form of Reef-Santa Cruz dance circles is 
particularly old, in fact both archaeological and historical sources suggest the opposite. 
Within the dancing circle at Mateone village in Graciosa Bay a total area of 24m2 was 
excavated up to a meter depth, revealing six cultural layers (McCoy and Cleghorn 
1988:110). The dance circle was approximately 11.2m in diameter, was constructed on 
a coral filled platform, and excavation revealed three superimposed clay floors 
(1988:110). Refurbishment of the floor surface in this manner provides archaeological 
support for Davenport's statement that a dance floor, once constructed, is used 
intermittently over a period of some years, and then falls into disrepair once the 
festivity is completed (Davenport 1975b:40). Three lines of evidence from Mateone 
consistently point to a recent construction date (<200 years) - the C14 date is less than 
200 yrs BP for the earliest of the three prepared floors; European items in the site are 
found in layers contemporaneous with or later than the dance circle; and local 
informants suggested the dance circle was constructed in the 19th century (McCoy and 
Cleghorn 1988:110-111). At Dai village, unlike the Mateone example, no structures 
were found underlying the centrally located dance circle, but the construction sequence 
in both cases was "similar" (1988:111).
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The dance circle in Naiavila was over 10m in diameter, sited adjacent to the men's 
house, and was outlined by a stone wall with a base ca 25cm thick. The stones used for 
this structure were smaller than those used for house platforms. Two charcoal samples 
associated with the dance circle were submitted for C14 dating, but their interpretation 
is complicated by the fact that part of the dance circle overlays what might have been a 
house structure. Yen was disinclined to link the clearing of the former house structure 
with the construction of the circle itself, and concluded that "...dancing, at least in the 
form suggested by the dance circle, was a comparatively recent introduction from the 
coast" (Yen 1976b:223). According to his informants, the dance circle was constructed 
ca A.D. 1920 (Yen 1976b:220).

Oral histories also suggest the monumental form is a recent innovation. Davenport 
reported that, " There are numerous charter myths that explain just how knowledge 
about the costume and the event, just a few generations ago, was imparted to humans" 
[from the deities] (1975b:42).

Other structures
Below are listed various features reported in the narratives or site record forms, 
additional to the four main structures discussed by Davenport. Refer to Tables 4.1 and 
4.2, and Figures 4.1-4.5.

Rubbish disposal and mounds
I have found no narratives that mention rubbish disposal practices in these islands. The 
following discussion combines descriptions of midden bearing sites in the Site Record 
Forms with excavation data, which together show variability in midden content and 
accumulation processes. The site categories are principally those used by Green.

Pottery bearing mound sites
On the Main Reef Islands, a low ridge, possibly a mound, was located peripherally to 
SE-RF-5 (a site with Lapita pottery). SE-RF-7 was described as a scatter of mostly 
plain pottery on the surface of a low mound. Two mound sites with plain pottery were 
recorded on Lomlom (Ngabelipa) - SE-RF-19, subsequently excavated, and SE-RF 32 
(classified by Green as an old village site). SE-RF-19 lies inland, and consists of two 
pottery bearing mounds (described previously). SE-RF-32 is located above a coral 
limestone cliff (2-3m elevation), and consists of one mound 54m x 30m, and a lower 
parallel mound to the northeast end of the site, also bearing pottery. SE-RF-19 and 32, 
therefore, are both sizeable, contain plain pottery, and have ancillary mounds.

Sites with midden mounds
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Sites classified as midden mounds were those lacking features such as walls or dance 
circles typical of old village sites of the late period, and also lacking pottery. Five sites 
on the Main Reefs sites were classified as midden mounds (SE-RF-27,28,33,34,39). 
Two were described as "low" mounds, but no dimensions were stated. SE-RF-33 was 
50cm high. SE-RF-34 contained a large mound, 50m x30m, and 0.75-lm high. This 
may have an old house floor underneath as white beach sand was revealed during 
planting. In three sites, mangrove and sea grass marine shells were visible (SE-RF- 
33,34,39). In the case of SE-RF-39 at least, informants said that mangrove growth in 
the area was recent (i.e. containing historic European items).

Only one site on Santa Cruz was classified as a midden mound, SE-SZ-52 on Lord 
Howe (Tomotu Noi) Island. This was a low mound of shell and other debris, located 
several hundred metres inland from the coast. No stone outlined features of any kind 
were seen, nor was pottery reported. Some human bones were disturbed during 
planting. Two sites in the Outer Reef Islands were classified as midden mound sites. 
The Matema site (SE-RF-13) consisted of a number of low mounds, (0.5-1.0m deep), 
some of which were definitely midden. The low modem rubbish mounds on Nupani 
(SE-RF-15) may have been associated with an early stage of the now-abandoned 
village.

On Santa Cruz, the Main and Outer Reef Islands, some sites classified as old villages 
included midden mounds. Twelve of sixteen Main Reefs sites recorded as old villages 
also incorporated rubbish mounds. Most sites had several mounds, often varying in 
size. SE-RF-3 had numerous mounds which were l-2m high, and 10-15m in size, with 
midden on the surface. In SE-RF-38, the mound was 50m long, and 2m high. Other 
mounds are described as low (e.g SE-RF-29) or small (SE-RF-37). The location also 
seems to vary: in SE-RF-30, deep mounds were seen on the northeast end of a modem 
village; in SE-RF-38, the mound was seaward of the houses; in SE-RF-17, an old 
village on a sea cliff, the rubbish mounds were located around the houses and in the 
gardens next to them. One mound (SE-RF-18-1) included coral floor fill. Three of the 
remaining four old village sites also contained midden deposits. In SE-RF-1, a modem 
village with an old dance circle, most of the rubbish dumped at the back of the village 
was recent.

On Santa Cruz, site record forms for 16/19 old village sites (excluding the Mendana 
site), contained no reference to midden or midden mounds. However, the annotation 
on the Site Record form for SE-SZ-51 (an old village on Tomotu Noi) suggests that 
midden was more common in Santa Cruz sites (as does the excavation evidence 
reviewed below). In SE-SZ-51, an old dance circle was situated 50m back from the
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beach. Behind this, "in both directions parallel to the coast are typical low rubbish 
mounds marked by black charcoal stained soil and discarded midden shell" (Green 28 
Jan 1979, italics mine). Midden was remarked upon in two other Cruzian old village 
sites (SE-SZ 6&7).

On Nupani, (SE-RF-14, an old village site) six rubbish mounds were counted. These 
were 0.5-1.5m high, 2-3m wide and 3-4m long. "Some have blocks of coral stone 
associated, one of which forms the curbing of rounded edge of some structure" (Green, 
7 July 1970). A Terebra shell adze was collected from the site.

Sites classified as midden scatters/midden/midden section
Three Main Reefs sites were recorded as midden scatters or midden (SE-RF-25,26 & 
20). All were near a cliff edge. SE-RF-25 had a dry stone masonry wall associated with 
it, as did SE-RF-20, which an informant said was the rubbish dump for one of the old 
village sites. Although not dated directly by radiocarbon, these sites do not appear to 
have any great antiquity, and may well be from the last several hundred years of the 
sequence.

On Pileni, wave action exposed midden to a depth of ca 2m in SE-RF-10. An oven 
feature was exposed in section, and burials were seen eroding to the east of the midden . 
In a second midden site on Pileni (SE-RE-11), midden was observed underneath a stone 
walled pigpen.

Excavation sheds some light on rubbish disposal techniques, by differentiating 
habitation mounds from midden mounds, as well as identifying some cases where 
midden has been disposed of off-site. The non-concentrated midden mound excavated 
by Kirch in Graciosa Bay, was typical of the midden accumulations on which houses 
were still being built. The site had two cultural layers, house foundations, ovens and 
burials but contained little shell or bone refuse, and relatively few artefacts. Water- 
rolled gravel in layers I and II was thought to have been deposited in the site as paving 
material in and around house floors. Sparse shell midden was found in both layers, but 
could not always be distinguished from water-rolled shell brought in with the coral 
gravel. The midden mounds referred to in the Site Record Forms that contained coral 
floors, or human bones may be examples of this sort.

On excavation, the Lapita and plainware-bearing site of Mdailu (SE-SZ-33) also proved 
to be a habitation mound. "The area selected for excavation is noticeably raised, 
appearing to Green to be an artificial mound. Excavation of some 23m^ demonstrated 
that it was the product of sequential occupations overlying horizontally bedded beach
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deposits" (McCoy and Cleghorn 1988:108). The site included numerous features such 
as burials, ovens, coral cobble floors, and house foundations, but also a range of 
portable artefacts and pottery.

SE-RF-3 appears to be a late Main Reef Island example of a refuse mound, but may 
have had habitation and burial uses in its earlier stages, suggested by the probable coral 
cobble pavement at level 10, and the presence of disarticulated human bones from 
several individuals. It incorporated ash lenses, plentiful charcoal, copious shellfish, 
some bone and portable artefacts, but no features except the pavement. There may be 
some ritual significance to the deposition of almost intact piglets in the lower layers 
(Smith pers. comm. - discussed further in Chapter Eight). The variation in mound sizes 
in the site record forms suggest that some have been used for extended periods of time. 
SE-RF-3 resembles the Su'ena mound in Uki (BB-2-7), which accumulated over a 
period of about 500 years to a depth of 1.7-1.9 m (Green 1976c: 186, 190). Su'ena is 
remarkable for the absence of features (one oven only) but comparatively high content 
of artefacts, including many ornaments, and very considerable shell and bone content. 
The microstructure of the mound, and presence of one species of land snail not eaten by 
locals, suggested it was built up through repeated dumping or sweeping episodes when 
small quantities of rubbish, sometimes covered with vegetation, were added (Green 
1976c: 187).

As discussed in Chapter Two, SE-RF-19 is a rubbish mound, being composed 
principally of coral ovenstones and a few imported volcanic ones. The site record forms 
include other pottery bearing mounds, which might (on the evidence of SE-RF-19 and 
SE-SZ-33) be either rubbish or habitation mounds.

Some excavated sites contained little midden. At the Mateone dance circle site, 
McCoy and Cleghorn found that shell and midden "was relatively sparse, perhaps 
reflecting the current practice of discarding rubbish into the sea" (1988:110). At SE
RF-2, Green noted that the midden remains "are those of a non-concentrated midden 
quite insufficient to constitute more than a minor part of the daily diet of even a small 
group of people from a settlement inhabited for any length of time. Perhaps some 
remains were dumped elsewhere" (1976a:258). As Spriggs has observed, rubbish 
disposal practices in Lapita sites have not been studied systematically, but included 
disposal into the sea from Mussau stilt houses, and accumulation of midden mounds on 
Tonga and at the Ifo site (2003:208). The Kiki phase on Tikopia may provide 
evidence of yet another early method - two round bottomed pits containing midden 
excavated in layer II of Site TK-4 were interpreted as possible trash pits (Kirch and
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Yen 1982:120 Table 10, Features 11 and 14). The larger was 75-100 cm diameter, and 
35 cm deep; the smaller was 50 cm diameter and 40cm deep.

The excavation evidence does not account for all the midden deposits described in the 
site record forms. The locus of dumping was variable, sometimes quite close to and 
other times removed from villages. Different dumping strategies have been employed 
at different kinds of sites, and at different times.

Seguau structures
On Santa Cruz and the Main Reefs only, a temporary building was constructed for the 
seguau ceremony, in which young men were initiated into the men's house, following a 
period of isolation. The practice was discontinued on Santa Cruz around the early 
1900s, and somewhat later (ca 1940) on the Main Reefs. On the Main Reefs, the house 
contained one cubicle for each initiate and his attendants. The cubicles were not 
interconnecting, and each had only one door. The house was tom down after the 
ceremony was completed (Davenport 1969, 203-205, 212). On Santa Cruz the 
ceremony differed in some details, and the structure was built on the outskirts of the 
village (Davenport 1969:213). Davenport saw in this isolation ritual an historical 
relationship with the initiation rites of the Eastern Solomons (Davenport 1969:212).

Walls
While coral cobble walls are a noteable feature of late villages in the Reef Santa Cruz 
islands, just what structures these walls enclosed seems to have varied. Different 
views are offered concerning their purpose, by historical sources and informants.

In the Main Reefs and Santa Cruz, each ward of the village (men's house, group of 
dwellings and probably a dance ring) was walled or fenced in (Davenport 1964a:66, 
1969:165-166). On Santa Cruz, individual houses or groups of houses might also be 
enclosed (Davenport 1969:166). The walls provided protection from arrows, and kept 
pigs inside the ward but outside the dwelling (1969:165). On Matema, each dwelling 
was surrounded by its own low wall, with narrow paths between (Davenport 
1972a:62). On Pileni the entire dwelling area was surrounded by a wall to keep pigs 
from the cultivations, and each ward of the village was enclosed (Davenport 
1972a:74).

Earlier reports are inconsistent. On Matema and Pileni, every house was enclosed by a 
wall, according to Beattie (MS: 18, 52), while Coombe says on Matema a group of two 
or three houses were enclosed by a low wall, 3-5 foot high (Coombe 1911:199). The 
photograph titled "Village with walled enclosures" shows groups of buildings of

168



different kinds surrounded by substantial stone walls (Coombe 1911:opp.p,199). Such 
clusters were also seen in other Reef Islands (Wilson 1932:140). Wilson observed that 
Cruzian villages were divided up by walls, as protection against arrows (1932:112). 
The enormous wall encircling the two villages of Naiavila and Nandabu (SE-SZ-12) 
was described as a pig wall, and enclosed an area of 6,000m^. Locally occurring 
limestone outcrops provided construction material. The pig wall was 3-4 cobbles thick, 
40cms wide, and probably reached a maximum height of about a metre (Yen 
1976b:209). The gardens at Bloody Bay (Santa Cruz) were fenced with stone (Carteret 
in Hawkesworth 1775:291).

The evidence concerning men's houses is ambiguous for the reason outlined previously. 
D'Entrecastaux remarked on dry stone walls that surrounded "houses" standing near the 
water's edge as he sailed the southern coast of Santa Cruz (Rossel 1808:372). Mambo 
village (Santa Cruz) consisted of "several large houses surrounded by dry stone walls; 
the floors matted over, with a cooking place in the centre like those at Mannicolo" 
(Bushart's description to Dillon, 1972[1829]:301). Likewise, in Bloody Bay, the large, 
roomy dwellings were generally surrounded with a stone wall (Rannie 1912:174). In or 
near Graciosa Bay, large "houses" in villages either side of the bay were observed by 
Dillon as they sailed passed. Every house was surrounded by a dry stone wall, with an 
opening or gateway (Dillon 1972[1829]:290).

Where the dimensions of walls are mentioned, they are substantial - 4-5 feet in height 
and thickness near Graciosa Bay (Dillon 1972[1829]:29); 3-5 foot high on Matema 
(Coombe 1911: 198). Speiser mentioned walls a metre high bordering the paths 
between houses (1916:55).

Two alternatives to stone/coral walls should be mentioned. Cultivations in the interior 
of Santa Cruz were enclosed by fences of reeds to keep pigs out (Dillon 
1972[1829]:314, relying on the testimony of a Tikopian accompanying him, not first
hand observation). Palisades defended the elevated villages on the southern coast 
visited by MacQuarrie (1946).

Interestingly, the Spanish recorded walls of loose stones around individual houses in 
Graciosa Bay (Markham 1967[1904]:52), but not substantial walls surrounding 
segments of a village or the entire village, nor bordering paths within a village.

Breadfruit preservation
Breadfruit was preserved by two methods - pit fermentation and drying. Davenport 
reported the present day use of fermentation pits on Nupani (1972a:24). O'Ferrall

169



(1908:27) mentioned a banana leaf lined and covered pit on Matema, which was walled 
against pigs. Coombe (1911:203-5) saw the same thing on Pileni. At Naiavila, 
informants claimed that Feature T5 was a breadfruit fermentation pit. It was circular, 
slightly less than lm in diameter, and formed of small limestone rocks, and had been 
excavated originally on the assumption that it was an oven. On excavation, no charcoal 
was found, but nor was there evidence sufficient to convince Yen that it was a 
fermentation pit (Yen 1976b:216-217). His ethnobotanical studies, however, extended 
the historically attested production area of masi to include Santa Cruz island, although 
in recent times it was seldom made outside Trevanion island and the Main Reefs (Yen 
1973:35,1974a:258,260).

The preservation of vegetable foods by pit fermentation is primarily confined to eastern 
Oceania: eastern Melanesia, central and eastern Polynesia, and parts of Micronesia 
(Kirch 1997:216). Archaeological evidence for early fermentation pits comes from 
Western and Eastern Lapita sites: e.g. Nenumbo, Niuatoputapu and Tongatapu (Kirch 
1997:216, 303n27). At Niuatoputapu, the first evidence for pit ensilage comes from 
Site NT-93 (in the plainware Pome'e phase 500 BC-AD 800) (Kirch 1988a:243). 
Feature 3 (Site NT-93) was a "large, symmetrical pit with steep sides", 78cm diam and 
52cm deep. Feature 4 (same site) was a "large symmetrical pit with nearly flat bottom 
and steep sides", 100cm diam and 66 cm deep (Kirch 1988:110 Table 10).

Food fermentation pits appear late both in the Tikopia sequence, in Subphase T3 of the 
Tuakamali phase (Kirch and Yen 1982:320 Table 51), and in the Anutan sequence (in 
chronostratigraphic zones A and B only) (Kirch 1982:252). There is insufficient 
archaeological evidence to determine whether the fermentation pits in the historic 
period represent a retention from Lapita times, or reintroduction of the technique by 
Polynesian speakers.

Another technique for preserving breadfruit was practised predominantly in the Main 
Reef Islands. Tedder (1956:21) described the process of drying breadfruit to make 
nabo, on Lomlom and Fenualoa. A large fire of smokeless firewood and stones was 
made in a hole 60-90cm diam. and 30cm deep. Breadfruit segments were then 
suspended for about six hours in a net over the fire. The dried product could be stored 
for a year or more, and was traded to the Outer Reef Islands, Taumako and Santa Cruz 
(Tedder 1956:21-22). The practice was followed to a lesser extent on eastern Santa 
Cruz, Taumako and Utupua (Tedder 1956:22). As the dimensions of the firepits are 
encompassed within the size range of "ovens", the antiquity of this practice cannot be 
established. In Yen's view, the "biscuit" offered to the Spanish (which they thought was 
made from roots) was actually nabo (Yen 1973:35).
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Sea walls
Carteret observed two villages on the northern coast that had stone breastworks on their 
seaward side "like a fortification" (Hawkesworth 1775:292). One construction stood 
four feet six inches high, and was arranged in angles. To the west of Carteret's Point, 
they saw another village with similar stone work in the front, and in this case, Careret 
suggested it may have surrounded the village (1775:292). A. Markham assumed the 
sea walls on Nukapu served defensive purposes, and had occasion to test their efficacy. 
The locals " were so well protected by their stone breast-works that it was impossible to 
dislodge them, except by landing and driving them out " (Markham 1873:157). The 
walls were semicircular lines of stone, about four and a half feet high, erected in 
alternate lines in front of the village. He saw the same thing on Santa Cruz (1873:156). 
Moresby described the same arrangement at Byron Bay (Santa Cruz), which he also 
assumed to be defensive (Moresby 1876:86). The opinion amongst mariners, therefore, 
seems to be unanimous.

Speiser asserted that all men's houses were erected on stone bases, but also the village 
itself "lies on a terrace that slopes down to the beach in a perpendicular wall 
approximately the height of a man" (1916:51) The inland side of each village was also 
surrounded by a wall of man height, which extended out into the sea.

Speiser (1913:285) described high stone walls that separated the villages and extended 
out into the sea. The walls were about the height of a man and had narrow steps to 
enable a person to climb over them. He interpreted these structures differently, and 
argued they were more likely to afford structural support for village terraces, and 
protection against heavy seas. In his opinion, they were not sufficiently extensive to 
serve as refuges (like those of Taumako and Malaita) and, lacking breast-works, offered 
no protection against arrows (Speiser in Reisenfeld 1950:122-123).

FFe/Zs
In the modem villages of Santa Cruz, Davenport saw wells close to the men's houses on 
the beach (Davenport 1964a:66). Wells were observed on the Reefs (Coombe 
1911:208) and Pileni had shallow wells that filled tidally, but their construction is not 
described (Wilson 1932:135). Girieud and Herrenschmidt stated that the Reef Islands 
had abundant sweet water, and that each village had two or three wells, surrounded by a 
wall of coral, and shaded by trees. Another coral wall, 3 foot high, prevented children 
and pigs from falling in (1898:106-107). Speiser mentioned circular hot springs located 
near the men's house, about 1.5 m deep, and walled with coral stones (Speiser 1916:56).
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In Graciosa Bay, Quiros observed wells that were stone lined, provided with steps by 
which one could descend into them, with the opening covered by boards (Markham 
1967[1904]:52).

Wells receive little attention in the archaeological reports. At Naiavila, which lacked 
wells, water was collected in bamboo tubes, either when it rained, or from streams and 
water holes on the plateau (Yen 1976b). In SE-RF-2, a large, deep, rectangular pit in 
the south east comer of the excavated area has been interpreted as a well, and has a 
stone-lined pit at its base (Green 1979:35, Sheppard and Green 1991:91).

Fishing traps
Stone walled fishing traps on the reef were observed by the Spanish at Santa Cruz 
(Markham 1967[1904]:52), and were still seen in Davenport's time, when each men's 
association had its fish traps on the reef adjacent to the men's house (Davenport 
1964a:66).

Shrines, malete stones, and places with supernatural associations
There is scant mention in the literature of shrines or sacred places located away from 
villages. Rivers (1914:231) was told by an informant about a sacred stone on one of 
the Reef Islands, about two foot high, and surrounded by a low stone fence. O'Ferrall 
reports another large stone on Te Motu, called Kio (a bird), "upon which offerings are 
made, to guard the newly planted gardens from the ravages of bush fowls" (1908:2) 
We also know from O'Ferrall of malete stones which were privately owned, possessed 
supernatural power, and could be rented out (1908:2). Codrington learned of stones of 
Santa Cruz ".... about which stories are told connecting them with the duka, whether 
ghosts or other spirits, which are the objects of worship; and on these betel-nuts are 
placed as offerings" (1972[1891]: 180).

At Nupani, three shrines associated with the breadfruit cult were still in use (Davenport 
1972a:48). Two were small houses in which carved poles were kept, and the third was 
a platform on four poles, each of which was named.

Green and Pawley (1999:81, and Fig. 1.8) referred to a “small possible shrine” in the 
Nenumbo site (SE-RF-2). This consisted of a “formed pile of stones and clam shells” 
(1999:81), located outside, and to the south of, the main structure.

Bush hut for redfeather money
As an alternative to storage in the dwelling, red feather money might be stored in a hut 
in the bush (O'Ferrall 1908:3) .
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Garden houses
These were structures where yam seeds were stored, and where families could sleep. 
There were a few in the Main Reefs, but more on Santa Cruz where gardens could be 
some distance from the village (Davenport 1969:172).

Turtle net stores
At Nupani, small raised structures for storing turtle nets were built on the beach 
(Davenport 1972a:25).

Holes with upright stakes
On Huerta (Tomotu Neo), the Spanish encountered camouflaged "holes" dug into 
paths, into which stakes were fixed vertically, to impale anyone walking over them 
(Markham 1967[1904]:99). It appears from the narrative that the holes were dug in 
retaliation for ill treatment by the Spanish, and were not a series of traps that had 
already been laid to catch pigs, for example. The technique was also employed against 
human quarry by Arosi speakers on San Cristobal (SES suda), and can be reconstructed 
to PMP (frsuja) and POc (*suja) (Osmond 1998:228).

Continuity and change in settlements - longterm context and local comparisons
This section summarises the changes documented in the preceding sections, and puts 
them into a regional context.

A particulary noticeable change is the increasingly monumental character of 
construction over time. In the protohistoric/historic period, coral cobble terraces and 
house platforms, pavements and massive walls are highly visible features of villages. 
The dance circle becomes an elaborate public space. The solidity of the walls is a 
marked contrast to the fragility of the buildings. Coral pavements and house 
foundations are not features of Reef-Santa Cruz Lapita sites of the early dentate 
decorated phase. Coral house foundations/outlines first appear at Mdailu and Novlao in 
plainware contexts. Substantial walls appear at some time thereafter, and given that the 
Spanish refer only to walls around houses, may have become more extensive only in the 
late historic period.

Dwelling shapes change over time, although a consistent feature of all periods is that 
dwellings were built on the ground, not on stilts. On Santa Cruz, we have no 
information about structures or architectural features for the period between ca A.D. 100 
and ca. A.D. 1400. In the historic period, both round and rectangular houses coexisted 
on Santa Cruz, with a more tenuous possibility that oval-ended houses were built 
inland. The appearance of round houses containing earth ovens, and in which the
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deceased were sometimes buried, marks the point of greatest disjuncture in the Santa 
Cruz sequence. House foundations at Novlao and Mdailu suggest elliptical or oval
shaped residential buildings, but ovens and burials are located outside these structures. 
There are no early Lapita architectural plans from Santa Cruz sites with dentate pottery, 
due in large part to the way they were sampled.

On the Main Reefs the information gap is even greater - there is no data about 
structures which bridge the time between the rectangular Nenumbo residential unit of 
ca 3,000 BP and the rectangular dwelling houses of the historic period. The Nenumbo 
house (if correctly identified) is much larger (70m^) than any later dwellings, which 
may reflect a reduction in the size of the family unit occupying later houses, a change in 
activities within the dwelling, or a reduction in the number of people sleeping there. 
There are as yet no archaeological examples from the Main Reef Islands of elliptical or 
oval-shaped houses, and it is unclear whether round or circular houses were constructed 
there. The possibility arises therefore, that the two sequences may not have changed in 
similar directions, although a linking feature is that earth ovens are also located inside 
the late houses on the Reefs.

Linguistic reconstruction of PAN and POc house forms suggest these were rectangular 
in shape (Blust 1995, Green and Pawley 1999). However, Remote Oceania marks a 
point of discontinuity in Oceanic house forms, from stilt houses to houses on the 
ground, as well as changes in shape. Although there is limited information about Lapita 
house forms in Remote Oceania, Sand has made available his interpretation of post- 
holes revealed during areal excavation of 53m2 at site WKO013A. Thirty-one post- 
holes were found in the sterile basement layer. Although the contemporaneity of all the 
holes cannot be confirmed, "it appears that none fit a structure of quadrangular 
alignment, and it is thus improbable that a house with right angles was constructed in 
this part of the site. A hypothetical association of 7 post-holes could represent an oval 
house-form about 3m wide and 6m long, although this remains speculative" (Sand 
email to R. Green on 22.10.2004). Kirch and Green, discussing the components of 
Ancestral Polynesian settlements, argued from ethnographic and archaeological 
evidence that "both straight-sided and round-ended dwellings were ancient types" 
(Kirch and Green 2001:193). The change from the rectangular Nenumbo house to 
oval/elliptical ones in Mdailu and Novlao does not seem incongruous in the context of a 
dynamic architectural tradition.

Unsurprisingly, there is no clear association between Austronesian speakers and 
rectangular houses in modem times. In the Indo-Malaysian peninsula, most houses are 
rectangular, but circular houses are constructed in Enggana, western Flores, and by the
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Atoni of Timor (Bellwood 1997:150). Historically, round houses were built in Central 
New Guinea, New Ireland, the Admiralty group, and New Caledonia (Cranstone 1961), 
Fiji and Polynesia. To this list may be added Fox's observation of round houses on San 
Cristobal, which he believes belonged to an earlier period (1924); and the round houses 
of the eastern Torres Islands and northern Queensland (discussed further below). Both 
dwellings and public buildings on San Cristobal may have been round in form. 
Evidence for the former use comes from lingiustics. Arosi speakers distinguish a range 
of dwelling forms, among them a round house (ruma huri) and a house with rounded 
ends (ruma sinakuhi) (Fox 1978 cited in Green and Pawley 1999:47). Evidence for 
public use comes from Fox's suggestion that round houses were replaced by long 
houses (1924:363); and that round houses were once constructed for feasts, a practice 
now abandoned but recalled in a children's feasting game, in which round houses were 
drawn in the sand (1924:195).

What of the house forms of the immediate neighbours of the Reef and Santa Cruz 
islanders in the historic period? Round houses were not known from Taumako, where 
traditional houses were rectangular shapes, of varying sizes, unpartitioned inside, and 
marked by stone boundaries (Davenport 1968b: 153). The traditional dwelling on 
Utupua was large - ca 3.6m wide x 6-9m. long - and had rounded ends. It was thatched 
with sago palm, and had a sand floor (without mats). A storage rack was constructed 
over the centrally located earth oven and open hearth. Although he does not say how 
many doors each house had, Davenport stated "main entrances" opened towards the 
shore (Davenport 1968a:218).

On Vanikoro, it seems that dwellings took rectangular, oval and round forms. Dr 
Gaimard (a participant on D'Urville's expedition) spent six nights in Nama village in 
"chief1 Naro's hut. He described this structure as "...quite large and oval-shaped; it is 
held up by two big beams. In the centre the height is from fifteen to eighteen feet, at the 
sides it is no more than five feet and a few inches. The whole family sleeps beside us, 
the women some distance away" (D'Urville 1987:244). According to Graebner 
(1962[1909]:42-44), de Sainson mentioned round houses on Vanikoro, which "were 
faced or covered with cane". I have been unable to trace the primary reference for this 
statement, but various illustrations from D'Urville's expedition do apparently show 
round and conical-roofed huts, i.e. structures that are quite distinct from round-ended 
houses. Examples of apparently round houses are illustrated in "Village de Manerai" by 
De Sainson (in Dumont D'Urville 1835:114), and "Femmes de Vanikoro" (1835:135), 
both of which are rather unpolished sketches. Two more elaborate lithographs by de 
Sainson (in Dumont D'Urville 1833) show villages in the background, in which a 
variety of structures can be seen, some of them apparently round - plate 183 "Vue du
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village de Nama" and plate 184 "Village de Vanoe". However, there is an interesting 
disrepancy between the naive sketch of a village on "Manerai" islet and a much more 
detailed and polished lithograph, apparently of the same village - see Plates 4.8 and 4.9 
which show the two versions. Both pictures are framed by a large tree to the left, 
behind which stands a gabled-roof structure. In both cases this structure has two 
upright boards apparently leaning against the exterior, and to the right of the doorway, 
a gridded panel of some sort. In the simple version, however, there are two smaller, 
apparently round structures to the right of the picture, beside the larger gable-roofed 
hut. In the lithograph, the structures are of quite different size, shape and orientation. 
However, the preponderance of the pictorial evidence does suggest that round houses 
were constructed on Vanikoro.

Early anthropologists in the Pacific debated what culture historical significance, if any, 
could be attributed to round house forms constructed in widely separated locations. 
Haddon (1935:299) provides a short review of the argument. The principle adopted was 
that simple morphology in itself was insufficient to demonstrate historical relatedness. 
Hence details of construction technology differentiated the round houses of the eastern 
Torres Strait islands (eg on Mer and Masig), from the dome-shaped houses built in 
parts of Queensland, which, among other modifications in structure, lacked the central 
pole found in eastern Torres Strait examples. Similarly, a migration of Torres Strait 
peoples to New Caledonia proposed by Sarasin on the basis of round houses and other 
similarities, was discounted by Speiser because the house construction details were 
clearly different (Haddon 1935:301). I have no specific details of design or 
construction techniques that would permit the origins of the Cruzian round house to be 
traced in any straightforward fashion to any other region.

Neither archaeology nor written history provide an explanation for the change to round 
house forms on Santa Cruz, nor can it be determined that the change was island-wide. 
The answer is unlikely to lie in technological considerations, as round houses are not 
easier to build than rectangular ones, and the same methods for increasing the roof 
span (using central posts, trusses or space frames) apply to both shapes (Rapoport 
1969:116-122). Round forms are easier to roof (Rapoport 1969:25; 116). Rectangular 
houses are easier to orient (e.g cosmically or towards significant landmarks), so round 
houses may be built where such orientation is unimportant (1969:25, 41). It is not 
unusual for a community to use both forms at the same time (1969:25; 116). If the 
Cruzian innovation to a round form is symbolically motivated, then its builders 
diverged in this respect from the wider shared symbol systems of duka posts, ghost 
houses and dance circles that linked Santa Cruz, the Main and Outer Reefs. Nor were 
interments within houses limited to round houses.
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Whatever the inspiration for this form, the organisational principles governing the 
relationships between dwellings and other buildings, and the objective of separating 
the genders were shared with the Main Reef Islands. The interiors of both house forms 
also seem to have been similar, containing an altar and storage platform. What the 
difference in shape does do is partition Santa Cruz (and perhaps even districts of Santa 
Cruz) stylistically from its Main and Outer Reef Islands neighbours who shared a 
rectangular house form. If round houses were once built in the Reef Islands, then Santa 
Cruz and Te Motu still stand apart because the form survived longer there.

Over time, the spatial relationships between houses, ovens and burials also change in 
the Reef and Santa Cruz islands. A feature of Cruzian and Main Reefs houses in 
Davenport's descriptions is a cooking oven/hearth inside the house, although Davenport 
provides no details about the size or form these took. On the evidence of Naiavila, 
communal ovens located outside dwellings were also used at this time, one of which is 
larger than the domestic oven. At Novlao, there are also two sizes of ovens - clusters 
of smaller ovens, and a few larger ones - but all are located outside dwellings. The 
oven clusters at Mdailu and Novlao are interpreted as evidence of communal cooking, 
but the larger ones at Novlao more closely approximate the dimensions given by Best 
(1984) for communal ovens. The earth ovens at Nenumbo (SE-RF-2) are also located 
outside the dwelling. Kirch remarked of the spatial patterning at this site that 
"Nenumbo displays a classic spatial differentiation between residential and cooking 
activity areas, a pervasive pattern among a great many ethnographically-documented 
Oceanic societies" (1997:178).

However, this was not the pattern followed by NAN and AN speakers of the Reef-Santa 
Cruz group, if Davenport's evidence is correct. In the traditional house of Taumako the 
earth oven was located "at one end of the main dwelling" by which Davenport 
apparently means inside the dwelling, as he is contrasting the traditional placement with 
the later custom of a separate cook house (Davenport 1968b: 153). On Utupua, there is 
no ambiguity - in the traditional house a storage rack was constructed over the centrally 
located earth oven and open hearth (Davenport 1968a:218).

Earth ovens made with heated stones (POC *qumuri) were borrowed by Oceanic 
speakers from NAN speakers (Green and Pawley 1999:76). On the face of it, the 
presence of this feature in proto/historic period sites could result either from the 
retention of a useful cooking technique, or its reintroduction by Polynesian speakers. 
However, while the ovens at Nenumbo do not seem to be coral cobble outlined, the 
forms from the Lapita level at Mdailu and thereafter on Santa Cruz are coral outlined. 
McCoy and Cleghorn state that coral-lined ovens constitute a point of similarity from
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plainware contexts into the late period (McCoy and Cleghorn 1988). This oven form 
contrasts with those found on neighbouring Anuta and Tikopia. In Anuta, both early 
and late ovens appear to have been unlined (Kirch and Rosendahl 1973). The four 
ovens described from the Kiki phase of Tikopia also appear to be unlined. Although 
this is a small number, they appear to be slightly larger (2 have diameters of 75cm) and 
deeper (85cm and 70 cms) than the Mdailu and Novlad ovens. One (FI at TK-4) was 
oval-bottomed, and another (F10 at TK4) was basin shaped with a rounded bottom. 
Two lined ovens, however, are known from the Tuakamali phase (F9 at TK-36 and F6 
from TK-4), in the former case with larger volcanic and coral slabs, and in the latter 
with "upright, angular volcanic slabs" (Kirch and Yen 1982:119). Others ovens from 
this period were apparently unlined.

The evidence relating to burial practices is slight. Excavation in Dai village showed 
that late burial practices were variable, and included burial within the house, a marked 
contrast to what little is known of earlier methods. Grave goods were not included 
apparently at any period. On Taumako, the traditional practice had also been to bury 
the deceased person in his house, but this had been superceded by burial in a Christian 
cemetery (Davenport 1968b: 187). Clearly another practice had also been followed. 
Modem inhabitants had no recollection of the Namu burial mound, in which at least 
226 individuals had been laid, within the period from A.D.1530-1700 (Buckley 2001). 
On Utupua, a man was not buried within his house, but in land owned by him. The 
skull was exhumed after an appropriate period, and kept in the heir's house with the 
tutelary image (Davenport 1968a:263). Burial practices on Vanikoro may have been 
variable. By the Vagane river, which supplied water for Nama village, Gaimard 
observed a small hut beside "the spirit house" in which he thought a chief of Nama 
(Boun-hi) had been buried. His head was suspended in a basket (D'Urville 1987:244). 
At Amma village one of Dillon's party, examining a number of deserted houses, found a 
preserved human skull in a bag (1829[1972]:244). One of Dillon's officers, however, 
reported that the burial custom was to weight the feet of the deceased with stones and 
cast the body into the sea (Dillon 1829[1972] :215).

The coral outlined circular dancing ground with clay floor is found on Santa Cruz (in 
coastal and inland villages), the Main and Outer Reef Islands, but not in the Taumako 
group. The late example from the southern coast formed with upright stones 
(MacQuarrie 1946:127) seems to be another form, as is the earthen rim example from 
SE-RF-31 on the Main Reefs. The monumental form of the dance circle seems to be a 
very recent development, possibly from a simpler reed-fence enclosed area. No 
delineated public spaces have been identified in any of the Santa Cruz or Reef Islands 
ceramic bearing sites.
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If the form of the dance circle is unique, the general shape certainly is not. Miller 
(1979) recorded circular dancing grounds (kakambare) on Simbo, which Hocart (1931) 
described in detail. These dancing grounds were open spaces located alongside a hall. 
Although all had a central stela or tree (occasionally a shrine), it seems they did not 
usually have a permanent border - Ngarimo is mentioned specially as its perimeter was 
marked by standing stones about one and a half feet high (Hocart 1931:318). 
(Perimeters delimited by monoliths also occur in Malekula, Vao and Atchin (Riesenfeld 
1950:203), although of these the only circular space is in Lumbumbu village on 
Malekula). On Simbo, dancing grounds were prepared for use by erecting two 
concentric rings of posts joined by horizontal poles. Puddings were suspended from 
these poles (Hocart: 1931:318). Stone-lined circles "of natural boulder or columnar 
stones" some with a central stela, were reported by Chikamori from research conducted 
on Simbo, Choiseul and Vella Lavella (1965:8). The size and function of these circles 
was not stated, but they were included among a roster of tanbuna (sic) (sacred) sites 
(Chikamori 1965:8). Fox (1924) described a circular dancing ground on San Cristobal 
attributed to the mythological Kakamora, constructed on the top of a limestone knoll 
approximately one mile inland from Heuru. Men danced at night in a "deep, circular 
hollow with steep sides" while women danced in a second (apparently semi-circular) 
hollow adjacent to this (1924:337-338). Fox likened the Bauro Bush dance Weto to 
Santa Cruz and Banks Islands dances in so far as the dancers moved in a circular 
trajectory, but gave no information on the shape of the dance ground (1924:338).

Utupuan villages also had a circular dancing ground, but not of the Cruzian variety. 
Davenport does not in fact report having seen a dancing ground, but its form is 
described in the origin myth that he recounted (1968a:224). It consisted of a central 
pole encircled by pits covered with planks, and was screened by a fence of coconut 
fronds. In the origin myth, the women were taught to dance round the pole, and the 
men to jump up and down on the planks. This dancing style had been adopted in 
"abbreviated versions" (Davenport 1968a:225) in the northern Santa Cruz islands, 
where its Utupuan origins were acknowledged. Vanikoro and Utupua differ somewhat 
in their dance complexes (Davenport 1968a:267), but Davenport does not elaborate on 
the structure of the Vanikoroan dance area.

Turning to men's houses, linguistic reconstruction in fact provides better evidence of 
the long term history of this feature than does archaeology, and testifies to social 
interaction between NAN and AN speakers. The concept of a men's club house may 
not have been part of the core tradition of PMP and Oceanic speakers, but may have 
been borrowed by early Oceanic speakers from NAN speakers of Melanesia (Fox 
1993:12, Green and Pawley 1999:56). Although there is some disagreement about the
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gloss of PMP *kamali(R) (see Blust 1987:97,101) a strong argument can be made for a 
meaning of granary, or shed (Green and Pawley 1999:56). Oceanic speakers retained 
the term, although they did not cultivate grain, when the structure became a place in 
which men gathered. Green and Pawley suggest that the retention of the term 
*kamali(R) for the building might represent the elaboration of a communal social 
function previously centred on the granary. As an institution with a long history, found 
in the villages of both NAN and AN speakers, the men's houses of the Reef-Santa Cruz 
islands are not informative about recent or ultimate cultural origins. We might note in 
passing that the Polynesian speakers in the Reef Islands applied the term for canoe 
house (afolau) to these buildings, although they apparently didn't serve this function.

On Taumako, the Spanish observed larger houses containing canoes (Quiros in 
Markham 1967[1904]:230). In A.D. 1960, neither village had a traditional men's 
house, but formerly there would have been at least one in each village (Davenport 
1968b:218-219). On Utupua the men's house associations seem to have served broadly 
the same functions as those on Santa Cruz and the Reef Islands (Davenport 1968a:223- 
224), but each association was run by three officials, who were permitted to nominate 
their successors (1968a:228). The structure itself was locally distinctive. The position 
of the men's houses (nakwafe) relative to the shore and dwellings was reversed 
compared to Reef-Santa Cruz practice, with men's houses being located on the inland 
side of villages somewhat removed from the dwellings, rather than on the coast 
(1968a:218). In the interior, the ridge pole was supported by three kingposts, the space 
around each of these poles being reserved for the head of the association (the centre 
post) and his two assistants. Slightly raised platforms were built along either side of 
the men's house, for the other members (1968a:223). These platforms have not been 
described in Reef and Santa Cruz men's houses.

The men's house association on Vanikoro was essentially the same as Utupua, and the 
house itself (muagete) also incorporated three posts in recognition of the three officials. 
Davenport points out that D'Urville was misled by his Tikopian interpreter, who 
assumed the men's houses were cult houses for the atua (Davenport 1968a:266). The 
ethnographic accounts of Vanikoro, although few in number, appear rather inconsistent 
principally because of the uncertainty of the functional interpretations ascribed to the 
various structures. Interpreters from Tikopia accompanying both Dillon's and 
D'Urville's expeditions apparently misidentified men's houses as cult or spirit houses. 
Both expedition leaders surmised nevertheless that this structure served communal 
functions as well as any imputed religious ones. At Denimah, members of Dillon's 
shore party were invited to the "spirit house (i.e. the temple or town-hall) one of which 
is in every town and village, where the chiefs and men of consequence assemble to
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transact public business" (Dillon 1972[1829]: 191). The structure observed on this 
occasion was not described. Bushart also conveyed to Dillon the information that "it 
was customary in this island for all unmarried men to sleep in the town-hall of their 
respective villages" (1972[1829]:249). D'Urville was taken by "chief' Nelo of Tevai 
village into the "house of the Atua" which he described as,

"a bigger and better built hut than the others, furnished right around the 
sides with platforms of matting like camp beds to sit or sleep on, and 
abundantly supplied with weapons, ropes and various utensils. It seemed 
to me that it was also an armoury and council chamber rather than some 
sort of temple, since I did not notice there anything that appeared to belong 
to any kind of religious cult"

(D'Urville 1987:214).

Men's houses and dwellings seem to have been remarkably similar in form. D'Urville 
distinguished between the gable-roofed dwelling and men's house by their respective 
sizes, and the presence of in-built furniture in the men's house. He stated, "There are 
more spacious huts, with sorts of platforms like camp beds, like the one we were 
ushered into by Nelo at Tevai, that they called the house of the Atua. These are 
probably some sort of communal buildings serving also as arsenals, council rooms and 
perhaps temples of their religion" (D'Urville 1987:237). This accords very well with 
Davenport's description of sleeping platforms ranged along the sides of the men's 
houses on Utupua.

The origins of the cult/god house are somewhat elusive. The missionaries advanced the 
explanation that this feature was introduced to Santa Cruz from the Reef Islands 
(Montgomeryl896:138,149), but this was not necessarily so. In Melanesia, bones or 
special objects in which ghosts resided were stored in men's houses or cult houses 
(Chowning 1987:351). Cult houses were known from Taumako, but apparently not 
from Utupua. Formerly, most ward groups on Taumako had their own hale atua or 
sacred houses, in which representations of the supematurals were kept. The 
supematurals were represented as sticks, animal and other shapes, and utilitarian 
objects. Black, white and red geometric patterns were painted on the interiors of the 
sacred houses (Davenport 1968b: 188). It appears that representations of deities were 
not kept in dwellings on Taumako, as they were in other islands of the Santa Cruz 
Group (1968b: 190). The veneration of tutelary deities also seems to have been 
different on Utupua, as far as Davenport was able to reconstruct these practices. In 
A.D. 1960, there were no communal cult houses on Utupua, nor does Davenport say that 
such ever existed (1968a:263). Tutelary deities were not worshipped in public. Those 
households which had a deity kept its image on an altar along with the skull of the
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previous worshipper from whom the deity had been inherited (a man's father or 
mother's brother) (1968a:262-263).

From comparative ethnological sources, Green and Pawley compiled lists of the 
components representative of villages occupied by Austronesian and Non-Austronesian 
speakers in Oceania (Green and Pawley 1999:45-46, 49). Neither list included a 
separate god or cult house, and the observation was made that the dwelling house was 
likely to be the focus for ritual activities for Austronesian speakers. Linguistic 
reconstructions of settlement and housing terms in PAN (Blust 1995:485-7) and POc 
(Chowning 1991, Green and Pawley 1999) do not include a convincing term for 
god/cult/spirit house. In a very few cases, reflexes of the PMP *balay and POc *pale 
refer to religious functions (e.g. Arosi, hare, a shrine), but the reflexes are so diverse as 
to rule out any reconstruction more precise than "open sided building", leaving open 
the question of public or private use of such structures, and their spatial relationship to 
main settlements (Green and Pawley 1999:54).

Kirch and Green (2001) argue that a sacred house (PPN *fale-{qatua}) built on a 
platform may have been a component of Ancestral Polynesian religious practice. It 
would have been close or attached to an open courtyard (fimalaqe), and may have been 
the dwelling place of a priest-chief, or the burial place of ancestors. One or more of its 
posts may have been of ritual importance, perhaps representing gods or ancestors, a 
legacy of the Austronesian custom of including ritual attractors in the dwelling. The 
terms for all these elements can be reconstructed to ProtoPolynesian (2001:254-255). 
In the Outer Reefs the cult house is known as the fale atua or faleitu, but the term for it 
is madukna on Santa Cruz, and opone on the Main Reefs. It is not necessarily 
associated with an open space or with the dance circle, and may be sited on the edge of 
the village. This structure does not appear to have been involved in mortuary practice 
either on Santa Cruz or in the Reef Islands.

Summary
Oceanic speakers modified their Austronesian architectural heritage by incorporating 
into it NAN concepts of men's houses and earth ovens. They continued to develop this 
tradition in a particular direction in Remote Oceania: i) changing from stilt to ground 
level dwellings in Remote Oceania, with different house forms; ii) moving from POc 
*Rumaq (rectangular, pole or stilt dwelling) to PPN *fale (open-sided dwelling) in 
West Polynesia (Green 2002) and iii) elaborating the marae component in East 
Polynesia (Kirch 2000a). Although there are changes in the structures of Reef and Santa 
Cruz settlements over time, viewed in long term and regional contexts, there does not 
seem to be a radical point of disjuncture at which one could argue for replacement by a
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completely different architectural tradition. The early change from rectangular to oval 
or round ended houses is not incongruous in the wider context. Although there is a 
paucity of data about Lapita house shapes in Remote Oceania generally, a range of 
house forms have been postulated for Ancestral Polynesian Society. At the time the 
Cruzian house shape changes, the spatial separation of ovens and burials is maintained, 
and the oven form itself continues from Lapita to the post-Lapita period. This change 
cannot be documented for the Reef Islands, but there another site type - a substantial 
rubbish mound (SE-RF-19) - appears in the immediate post-Lapita period, associated 
with plain ceramics. Controlling rubbish through mound formation continues in the 
Reef Islands into the late end of the sequence (SE-RF-3).

The second major point of disjuncture is the appearance of round houses in Santa Cruz, 
in which the earth oven is positioned inside the house, and where deceased persons are 
buried. Round houses - iconically Santa Cruzian in the eyes of many observers - were 
only one of two (or possibly three) house forms built on Santa Cruz, but apparently 
were not built by NAN speakers on the Main Reefs, or Polynesian speakers on the 
Outer Reefs. Round houses were also known from Vanikoro at the same time, but the 
extent of any structural similarities cannot be determined. In a wider context, by the 
historic period, round houses were built in many places, and did not correlate 
exclusively with either NAN or AN speakers. Nor were they necessarily the only house 
form being constructed, as Vanikoro, Santa Cruz and Manus demonstrate. The late 
practice of burial within houses, observed on Santa Cruz and the Reef Islands, was (on 
the evidence of Dai village and historical narratives) one of several methods of 
disposing of the dead, and also occurred on Taumako, but not on Vanikoro or Utupua. 
No explanation for this practice is proposed in the narratives, and neither symbolic 
reasons (e.g. claiming a particular relationship to land or property), nor pragmatic ones 
(e.g. to prevent desecration of the body by animals, enemies or malevolent spirits) can 
be inferred from the archaeology.

Earth ovens at some point were relocated inside dwellings, but by the historic period 
this was a regional pattern (based on Davenport's fieldwork), also found on Taumako 
and Utupua. In fact, it may have an even wider distribution, as it seems from Bematzik 
(1936) that earth ovens were located inside dwellings on Santa Ana, in Nafinuatogo 
village as well. Men's houses were present in some form within all the Reef and Santa 
Cruz islands, Vanikoro, Utupua and Taumako, although they operated somewhat 
differently, and their architectural representations also varied. On Taumako, they also 
functioned as canoe houses.
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The distributional patterns of objects and structures with religious connotations are 
complex. Cult houses were built on Santa Cruz, the Main and Outer Reefs and 
Taumako, but apparently not on Vanikoro or Utupua. The representations of public 
images of the deities (the stock-like duka figures which were paraded at dance events) 
were shared by Santa Cruz, the Main and Outer Reefs (see Davenport 1972a:46-47). 
Private images of the tutelaries were kept inside dwellings on Santa Cruz, the Main 
Reefs, and Utupua, but not Taumako. (The situation concerning Outer Reefs and 
Vanikoroan practises is uncertain). The anthromorphic private form of the deity, (one 
form of which is linked stylistically with Santa Ana figurative traditions), was confined 
to Santa Cruz.

The monumental form of the dance circle apparently developed within the historic 
period, and was disseminated between Santa Cruz and its offshore islands, and the 
Main and Outer Reef Islands, but was not emulated on Taumako, Vanikoro or Utupua. 
Like the dance areas, the dance complexes were also locally distinctive. The Tamate 
dance complex was performed on Vanikoro, did not become established further north, 
(although for payment, those holding exclusive rights to it had performed for 
maturation feasts on Utupua) (Davenport 1968a:240-41). On Vanikoro the Tamate was 
not associated with men's clubs or secret male initiation rites as it was on the Banks and 
Torres Islands, from where it probably derived (Rose 1990:124). Versions of Utupuan 
dancing (round a pole or on a ring of planks over pits) permeated, again with some 
change in context, into the northern Santa Cruz islands, where their source was 
acknowledged (Davenport 1968a:225). At Naiavila, the form of dancing associated 
with the dance circle was a recent introduction from the coast (Yen 1976b:223).

The sharing of these religious and ritual features between Santa Cruz and the Reef 
Islands speaks to some powerful forces for convergence between these communities. 
What the mechanism(s) might have been cannot be determined from the archaeology. 
If the historical pattern of post-marital residence has any antiquity, then marriage 
seems an unlikely conduit for disseminating the duka figures and cult houses, as women 
relocated to their husband's village, had no relationship with the tutelaries, and avoided 
the cult houses. Harrison (1993) has described how, in Melanesian societies, different 
values were attached to ritual complexes and associated paraphernalia (masks, flutes, 
body decoration). Ritual systems could either be preserved as a group asset that was 
strictly controlled, perhaps confined even to specific factions of the group. Or they 
could be treated as valuables and traded as a kind of prestige good, thereby being turned 
into other forms of wealth such as pigs or shell valuables. Sometimes, other cultural 
elements might also be included Such trade in rituals was common in Melanesia, and 
was often conducted through existing trade networks, producing a mosaic of ritual

184



practices on a regional scale. There is no documentary evidence that rituals were traded 
in this fashion within the Santa Cruz trade system, but Harrison's discussion serves to 
illustrate how different values attached to elements of ritual systems might result in 
their preservation as longstanding traditions in one community; or dissemination in 
whole or part over a wider area.

The settlement data does not resolve into a neat phylogenetic development from a core 
Oceanic heritage, nor is there a discernible point of intrusion and replacement, but 
rather suggests complex networks of borrowing and influence over varying time 
periods. There are some patterns in the distributions of different features, but they are 
not geographically coincident, nor do they correlate exclusively with NAN or AN 
speakers.

POPULATION MOVEMENTS AND ARCHITECTURAL TRADITIONS

The following sections review the architectural outcomes of the three known population 
movements into these islands. Widely separated by time and cultural origins, each 
group arrived in this strange setting with distinctively different architectural traditions, 
values and world views. Were the newcomers able to maintain these patterns in this 
new world, and what effect did their competing traditions exert on existing residents?

Indigenous and European traditions meet
European buildings were ill-suited to tropical climates hence "early colonial 
architecture is not European architecture transported" (Edwards 2001:86). Edwards has 
argued that the contributions of indigenous traditions to the modification and adaptation 
of European colonial architecture have been largely ignored (Edwards 2001:85, 101). 
Regrettably, there is limited information with which to document the influence of 
indigenous architecture on European traditions in the Reef and Santa Cruz islands. 
Quiros did not think it worthwhile to describe the houses that the Cruzians helped the 
Spanish build on the ground they had cleared in Graciosa Bay, but excavations at the 
site (SE-SZ-1) uncovered part of an apparently rectangular house with coral sand floor, 
indicating that the Spanish chose not to emulate the round Cruzian dwellings of the 
time (Allen and Green 1972:82). The settlement incorporated Cruzian and Spanish 
materials. Branches of palm leaf provided roofing, and (less certainly) huts were built 
from felled trees, but the Spanish also erected tents that they must have brought with 
them (Markham 1967[1904]:47). The order in which buildings were constructed is 
revealing about their cultural priorities: mindful of their spiritual welfare, a church was 
one of the buildings constructed early on, "for which there was a charitable promise in 
the future of 10,000 ducats" (Markham 1967[1904]:55). Later Mendana marked out
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with the Camp Master "a site for a stockade to be used as a fort", and land for gardens 
(1967[1904] :60). The settlement's defences included a gate, a man-made ditch (a 
structure not employed by Cruzians (Allen and Green 1972:80-81)), and at least 2 corps 
de garde (some kind of guard outpost). Stocks were also set-up, (which were at one 
point used to detain Malope's murderer) (Markham 1967[1904]:82). So far as can be 
inferred from limited evidence, while incorporating local materials, the Spanish relied 
on their own architectural conventions to safeguard their mortal and spiritual lives in a 
strange land.

Despite the large number of foreigners, the duration of their stay, and the many 
interactions with indigenes required to procure food, the Spanish presence did not 
stimulate any detectable changes in Cruzian architecture. In fact, the Cruzians had little 
opportunity to observe the foreign settlement at close quarters, as the Spanish did not 
want them to realise just how few they were in numbers, and so kept them out of the 
camp (Markham 1967[1904] :53).

In the case of buildings erected for the early church it seems a reasonable inference that 
the locals contributed their construction knowledge as well as their labour and 
materials. Bishop Wilson applied the term mandai (men's house) to the square, single 
roomed house constructed for him by local men at Namu in 1906. It had "two doors to 
windward and one to the west, but with no verandah" (Wilson 1932:143), and Wilson 
himself was absent during the construction period. He returned from festivities at 
Tomotu Neo to find that the locals "had given me a verandah and made improvements 
to the house" (Wilson 1932:147), although where the idea for the verandah came from 
is not mentioned. The church and school buildings photographed in different villages by 
Beattie in 1906 lack any obvious European material component, and all are 
rectangular/square forms, emulating the shape of men's houses rather than dwellings on 
Santa Cruz. The jail constructed by MacQuarrie at Vanikoro in the early 1920s was a 
combination of European and local materials - concrete for the base, (cement from 
Australia supplemented with burned coral because insufficient quantity was supplied), 
with a leaf superstructure "..entirely constructed of struts and beams from the 
neighbouring forest and walled and thatched with exquisitely braided palm-leaf' 
(MacQuarrie 1946:32). It was completely insecure and incapable of detaining anyone 
who didn't acquiesce in his punishment.

Over time, the intentional changes promoted by Europeans rendered some traditional 
structures obsolete and modified others, and introduced a number of new structures. 
Walls that kept arrows out and pigs in became obsolete as a result of pacification and 
the public health edict that pigs be removed from villages. This change was effected
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throughout the Group (Davenport 1964a:66, 1968a:212, 1968(b):149, 1969:166, 
1972a:62, 74). On the Main Reefs, increased safety meant houses could also have 
taller doorways and windows, which admitted sufficient light to enable people to do 
craft work inside rather than outdoors (Davenport 1969:171). The removal of trees 
from villages was advocated as another health measure (Davenport 1969:166). 
MacQuarrie's predecessor had campaigned vigorously to tidy-up villages on Santa 
Cruz, and already by the time of MacQuarrie's inspection (1925/26) failure to comply 
was a matter of resistance, not ignorance of what was expected.

Throughout the Group also, but to varying extents, the traditional juridical and political 
functions of the men's house associations were supplanted by colonial administrators 
and police, while their economic functions were undermined by the introduction of a 
cash economy, and the availability of western material goods (Davenport 1969:167). 
Davenport noted that not all men's associations on Santa Cruz had collapsed 
(1964a:90), and in Nupani they were still strong because of the local dependence on 
trade (1972:52). The Main Reefs maintained a "diminished form" so that young males 
could still be separated from women. On Taumako, however, the institution had just 
about collapsed, and two former men's house sites were being used for Mission 
purposes, and for a store (Davenport 1968(b): 149). On Utupua and Vanikoro, no men's 
houses had been built for some time. On Utupua, each family erected a small building 
for the older sons to sleep in, and on Vanikoro the village constructed a single men's 
house (Davenport 1968a:219).

In all islands of the Group, people experimented with house styles as a result of health 
programmes that encouraged them to build houses on piles (Davenport 1968a:218, 
1969:170-171 ). This innovation made it difficult to retain the cooking fire and hearth 
in the dwelling. In most cases the problem was overcome by building a separate cook 
house next to the dwelling or at the rear of the village (Davenport 1968b: 153, 
1969:170-171). On Taumako, one dwelling was built with split levels, the lower level 
containing the hearth, and the raised level the sleeping area (Davenport 1968b: 154). 
Structural changes to dwellings (traditionally the domain of women), combined with 
the diminished influence of the men's association resulted in altered patterns of social 
interaction. Men began to spend more time in the dwelling and to eat in the cook 
house, while women spent their time in the cook house rather than the dwelling 
(Davenport 1969:171). In this way, the pattern of separating the sexes was preserved 
in those places where it was an important social norm, irrespective of the architectural 
innovations. By the time of Davenport's fieldwork, various other structures had been 
introduced by the Administration. The government built paths and roads (Davenport 
1972:75), and a dispensary and council house on the Main Reefs (Davenport 1969:194).
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The Mission shared the Administration's concerns for health, and desire to end local 
fighting, but had a wider agenda that included supplanting structures associated with 
the pagan religion. The cult house was to be replaced with a Christian church that 
would be both the spiritual and spatial focus of the community. While it succeeded 
everywhere in replacing the cult house, it was not always successful in changing the 
configuration of the village. On Nupani, the church was the largest structure seen by 
Davenport; and the churches at Matema and Pileni were located in the center of each 
village (Davenport 1972:21, 62, 75). In the Main Reefs, however, more than half the 
churches were constructed in the site previously occupied by the cult house, thus 
retaining the sacred part of the village in its traditionally peripheral location 
(Davenport 1969:166-167). On Tahua islet (Taumako) the church was built on the site 
of a former men's house (Davenport 1968b: 179). In some places, dancing rings also 
fell victim to Christianity and were removed (Davenport 1972:21, Nupani). The 
Mission also exerted pressure to stop polygyny (Davenport 1968a:236, 1969:194), 
which must have made superfluous the form of dwelling with internal stalls in which 
wives were accommodated. Traditional burial practices were superseded by burial in a 
Christian cemetery (Davenport 1968b: 187).

Depopulation caused by introduced diseases resulted in small scale, local population 
movements, including the abandonment of villages in the interior of Santa Cruz, and 
the consolidation of villages in other places. The extent to which this was encouraged 
by the administration is unclear, but Davenport certainly mentions this as a factor in the 
relocation of Taumako's population to Tahua islet (1968). The Mission was also said 
to have encouraged the abandonment of Dai village on Tomotu Neo (McCoy and 
Cleghorn 1988:111). On a slightly wider geographical scale, people from different 
parts of the group relocated to Utupua to bolster its declining population (Davenport 
1868a).

Within the Reef-Santa Cruz islands, the changes that resulted from contacts with 
Europeans were broadly similar. In a regional perspective, the kinds of changes were 
very similar to those described in other European colonies, irrespective of the origin of 
the colonial power, and irrespective of the identity of the local communities. Changes 
effected under Australian governance in Galilo, New Britain, for example, included 
constructing houses on piles, establishing cemeteries and forbidding burial in houses, 
and building separate cookhouses (Chowning 1997). On Santa Ana, measures 
introduced to improve health included raised-floor sleeping houses, keeping pigs out of 
villages, and throwing rubbish into the sea rather than dumping it in mounds behind or 
at the sides of villages (Swadling 1976:130). On a regional scale, if we didn't know the 
history and had to rely on archaeology alone, we would see a geographically extensive
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and architecturally consistent change in settlements and structures accomplished over a 
period of 100-150 years. Common outcomes resulted from common forces at work, 
irrespective of location: administrative precepts concerning public health and 
administrative convenience; mission precepts about Christian lifestyles; and European 
technology coupled with a cash economy making it possible for locals to integrate new 
materials (e.g. metal roofing) into the traditional building repertoire.

Arrival of Polynesian speakers
On Tikopia, a case has been made that West Polynesian influence can be recognised in 
the "distinctive" architecture of the Tuakamali phase (Kirch and Yen 1982:333). The 
evidence is both technological and morphological. On Tikopia, quarried slabs of coral 
conglomerate were used in conjunction with naturally occurring slabs of volcanic rock 
in late sites. Such quarrying is well known from Tonga and 'Uvea, and to a lesser degree 
on Futuna. Morphological similarities existed in the "linear arrangements of upright 
god stones in the various marae", and particularly in the rectangular, slab-faced 
foundations in sites such as TK-1, which "replicates the form of a Tongan burial 
mound" (1982: 333-334).

Leach and Davidson have not to date discussed whether architectural innovations also 
support the case for West Polynesian arrivals in Taumako. The A.D. 1606 Spanish 
descriptions of the artificial islet and village they occupied suggest there were some 
marked differences with Cruzian settlements seen only a few years earlier (in A.D. 
1595). Quiros called the islet "Venice" because it was surrounded by water. The 
Spaniards understood it was a fort, to which locals retreated when under attack 
(Markham 1967[1904]:357,433). The village contained about sixty houses 
(Torquedemada in Markham 1967[1904]:433), considerably more than the Cruzian 
villages. Quiros described them as "large and clean" with two or three low doors, and 
"floors covered with reeds" (Markham 1967[1904]:229-230). There were larger 
houses containing canoes, a structure not built on Santa Cruz or the Reefs. One open 
space was seen, apparently of religious significance, in which were "certain poles" 
(some dyed red), cloths, matting and coconuts (Quiros in Markham 1967[1904]:230). 
De Leza, the chief pilot, provided more information about this open space, which was 
in the middle of the village. "Here were banners, darts, shields of well-carved black 
wood, arrows, and other things". The Chief informed them it was the tomb of a chief 
who had died, and that offerings to him were made there (De Leza in Markham 
1967[1904]:358).

Whatever the origin(s) of the Taumakoan tradition observed by the Spanish, their 
settlements exhibit some differences when compared with those of other Polynesian
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speakers on the Outer Reef Islands. There, as the earlier section of this chapter shows, 
the settlements, (at least in the historic period), followed the same spatial arrangements 
as those found on the Main Reefs and Santa Cruz, and contained the same principal 
structures. These differences were able to be maintained between peoples speaking the 
same language, and in contact through their roles in the local trading system.

The arrival of Lapita colonists
Lapita communities consistently choose coastal locations for their habitation sites, close 
to reef passages for canoes, reef food resources and fresh water (Lepofsky 1988, Kirch 
1997). In Near Oceania, there was a preference for small offshore islets, perhaps to 
avoid prior occupants or mosquitoes, or for better access to marine resources (Kirch 
1997:166). In Remote Oceania (e.g. New Caledonia and Fiji), settlements were located 
on the coasts of larger islands.

The pattern of landscape use by Lapita communities is so strong that Rainbird (1999) 
has argued that it differentiates the settlers of the western and eastern Carolines. The 
specific source island(s) for the late- Lapita derived ceramics and portable artefacts of 
the eastern Carolines has not been identified. "Anywhere within the area settled by 
Lapita pottery users is a potential source" (Rainbird 1999:453). He suggested the 
search area might be narrowed, however, by considering settlement and subsistence. In 
the eastern Carolines, early settlements were located on reef flats, probably in stilt 
houses - the same pattern found in Lapita communities in the Bismarcks and northern 
Solomons (Rainbird 1999:453). The creation of coastal lowlands through erosion was 
also consistent with Lapita practice (1999:455, 457). In the west, on the northern 
islands of Belau, the landscape was altered in a completely different way, by terracing 
hillsides, suggestive of different origins (Rainbird 1999:458).

The Nuclear Micronesian language spoken in the Carolines, Marshalls and Gilberts is 
"closely related to the languages of the southeast Solomons and northern Vanuatu" 
(Intoh 1999:408). If Rainbird's reconstruction of early east Carolinean house forms is 
correct, then this has some interesting implications for the source population(s), or later 
patterns of interaction. As noted earlier, on present evidence, Remote Oceania marks a 
point of divergence in Lapita house forms in which houses built on the ground replace 
those built on piles (often over water) known from Early Far Western Lapita (Mussau 
and Arawe groups) and Western Lapita (Nissan and Buka) contexts (Green and Pawley 
1999:56-57, Wickler 2001, Spriggs 2000). A similar pattern of stilt-house settlement 
seems likely for the western Solomons, where over 20 inter-tidal ceramic sites have 
been found. In the New Georgia group, only four inter-tidal sites contained dentate 
pottery, with the bulk of the assemblages comparable to the incised and applied relief

190



tradition that follows Lapita in the Bismarck archipelago. No stilt-house settlements 
have been found in the Solomons east of the New Georgia Group (Sheppard and Walter 
2000:57).

Kirch (1997) observed that the stilt-house of Lapita colonists may have facilitated 
avoidance of the malarial mosquito. Beating in mind that patterns of malarial 
endemicity may have changed over time (Buckley 2001:180), on present distributional 
evidence the change in house form does not coincide exactly with the disapearance of 
malarial vectors. While there are more vector species in islands to the west, one species 
- Anopheles farauti - is found in the eastern Solomons and in Santa Cruz, the Reef 
Islands, Taumako and Vanuatu (Buckley 2001:177).

A corollary of this shift away from stilt-houses is the construction in some places of 
house mounds, a term for which (*apu ( ) ) can be reconstructed conservatively to 
Proto-Eastern Oceanic (Green and Pawley 1999:58). The preference for coastal 
locations was maintained, however.

CORE STRUCTURES AND AUSTRONESIAN HOUSE SOCIETIES

Claude Levi-Strauss (1982:172-87) proposed house societies (societes a maison) as a 
form of social organisation which better described some societies that failed to fit older 
lineage models (i.e. non-unilineal or cognatic descent groups). He defined the house as 
"a corporate body holding an estate made up of both material and immaterial wealth, 
which perpetuates itself through the transmission of its name, its goods, and its titles 
down a real or imaginary line, considered legitimate as long as this continuity can 
express itself in the language of kinship or of affinity, and most often, both " 
(1982:174). His examples were cross-cultural, and geographically and temporally 
dispersed, but included some Austronesian-speaking societies.

Austronesian scholars found the concept useful for describing the ethnographic 
Austronesian-speaking communities of Island Southeast Asia (e.g. contributors to 
Carsten and Hugh-Jones (eds) 1995, Fox 1993, Waterson 1990). Green has argued, 
however, that the House society may represent a very enduring social structure, its 
beginnings perhaps dating back 4000-4500 years ago to Malayo-Polynesian speakers 
(Green 2002:25). Green and Kirch in particular have developed the proposition that 
the House society provides a framework for understanding the social organisation of 
Lapita societies (Kirch 1997:143-144,188-191; Green 2002), Ancestral Polynesian 
Society (Kirch and Green 2001-201-218), and their Polynesian descendants (Kirch 
1996, Kirch 2000a).
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The House society is not an unproblematic concept, however. In simple terms, it refers 
to the persistence of a social group that is formed around, and identifies itself with, a 
named dwelling. Levi-Strauss was not very explicit about the defining criteria of such 
societies, and discussions in Fox (1993) and Waterson (1995) canvas divergent 
opinions about such fundamental questions as the importance of the house structure 
itself; and whether or not this kind of organisation is restricted to societies with well- 
developed hierarchies. Waterson (1995) and Kirch and Green (2001) have proposed 
some common features of house societies, not all of which need be present in every 
case. The house as a social category must have emic significance. The house as a kin 
group persists over time through a range of mechanisms including birth, marriage and 
adoption, or the manipulation of fictive kinship rules if necessary to prevent the 
extinction of the house (i.e. it is the continuity of the house rather than the strict 
genealogy that matters). The house owns and passes down land and other valued 
assets which may include portable objects such as heirlooms, as well as titles, 
privileges, myths or supernatural powers. The proper names of dwellings and 
associated social groups continue and are passed down. Some form of ranking is 
usually present in house societies, but need not be highly developed. Finally, Waterson 
stipulated that the house as an explanatory concept should be reserved for those cases 
where the data could not be accommodated within older lineage models (i.e. unilateral 
kinship classifications) (1995:48).

What of the building itself? Ethnographic comparison reveals certain recurring features 
in the traditional houses of Austronesian speakers. Often the houses have a "ritual 
attractor" that is a part of the house structure - e.g. a post, beam, altar, platform or 
niche - which "represents, in a concentrated form, the house as a whole", and serves as 
a focus for important activities (Fox 1993:1,14). Sometimes the parts of the house 
represent the body of an ancestor, or the structure is oriented to an internal or external 
coordinate system (Fox 1993:14-15). In island Southeast Asia, the role of the house as 
a storage place for important objects, origin-place and ritual site can be more important 
than its function as a dwelling (Waterson 1995:54)).

The archaeological case for Lapita as a kind of house society, reviewed by Green 
(2002:25, 29) is, in my view, considerably weaker than arguments proceeding from 
historical linguistics or comparative ethnology. The few structures identified in Lapita 
sites have been interpreted as residential structures, with a marked absence to date of 
any structures having communal or religious purposes. Green and Pawley (1999:77-81) 
have argued that these residential structures can be identified as (POc) *Rumaq 
dwellings and ancillary features, using SE-RF-2 as the exemplar. Some of the 
reconstructed POc and PAN features are recoverable from archaeology, and some are
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not. The archaeological case for *Rumaq as a social unit, or "the focus of a local 
residentially-based social group" is more tenuous (Green 2002:29, Kirch 1997:191) . 
As the focus of a social group, the house would also have had a ritual function, the 
archaeological correlates for which are scarce indeed: i) central house posts may have 
functioned as ritual attractors; and ii) pots decorated with anthropomorphic face designs 
which may represent ancestors, could testify to ritual activities within the house (Green 
2002:25). The case for differential status among Lapita houses comes from a single 
stilt house at Talepakemalai, in which a bone figurine, pots with face decorations, and a 
range of shell valuables were found deposited together (Green 2002:29, Kirch 
1997:140).

At present, the archaeological evidence is thought provoking but hardly conclusive. 
The typical features of historic-period houses of NAN and AN speakers enumerated by 
Green and Pawley (1999) have few points of difference that might be recognised on an 
archaeological scale. The houses of AN speakers have a raised porch at the front, a high 
gable and roof supported by heavy posts, while those of NAN speakers lack both of 
these but still have centre support posts. While the components of SE-RF-2 might 
show no features incompatible with AN houses (Green and Pawley 1999), nor do they 
seem incompatible with the features of NAN houses either. The archaeological 
evidence for the role of Lapita houses as the focal point of ritual activity for its 
members is also tenuous. I regard Chiu's (2005) hypothesis that Lapita pottery in 
general, and face pots in particular, were a means for house societies to materialise 
social differences and to generate power as very interesting but still highly speculative. 
I know of no evidence regarding the distribution of face pots that differentiates their use 
contexts from other decorated pots, nor are face designs restricted to a single vessel 
form. Face pots are not discarded in a different manner from other decorated vessels, 
nor, so far as I know, are they found solely within "houses".

If we accept that the Lapita colonists in the Reef-Santa Cruz islands organised 
themselves as house societies of some kind, then the question arises as to whether this 
social structure persisted over the long term. Davenport's fieldwork was conducted 
before house societies became such a topic of interest, so that his work is not framed in 
these terms, but he provided sufficient information to answer the question - in the 
historic period, the NAN speakers of Santa Cruz and the Main Reefs do not have this 
kind of social organisation.

A single nuclear family is the basic Cruzian household unit, and following marriage, a 
son usually remains in his father's village (Davenport 1964a:66-69), but "just where in 
that village his house is built depends upon the availability of house sites" (1964a:69).
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He might be crowded in next to his father's house, or somewhere else in the village 
"where rights to a vacant house site have been purchased or borrowed through some not 
too distant tie of kinship" (1964a:69). Because of patrilocal residence and a high 
degree of endogamy, most villagers are closely related, but this is not reflected in 
genealogies, which usually do not extend beyond grandparents (1964a:66). Davenport 
stated explicitly that Cruzians do not name their houses as many other Oceanic societies 
do, but "...lineal sequences of personal names do achieve a similar kind of household 
continuity. Therefore it is important to know how names are acquired in order to 
understand how each nuclear family unit is maintained over the generations" (1964a:71- 
72). The personal name continued because a man looked not just among his sons for 
his successor, but to his adopted sons who were named after him because he had 
contributed to the bride price that made the marriage possible. Such contributors to 
bride price could exercise the option of adopting the namesake child (Davenport: 
1964a:71-72).

The continuity of a personal name as Davenport described does not equate with the 
long term persistence of named social units as would be expected in a House society, 
and there are no other features of social organisation in Santa Cruz that appear 
diagnostic of House societies. On most of the island, either patrilineal or matrilineal 
non-localised, exogamous, totemic descent groups are recognised. These are not 
property holding or political units. Each descent group has an origin myth about how 
and where it came into being, and the food avoidances to be observed. "Genealogies 
never form a part of the origin myths, and informants seem always to imply, or actually 
state, that the founders of a descent group are not much more than five or six 
generations back" (Davenport 1964a:76- 77). The area in which descent is reckoned 
cognatically may formerly have had unilineal descent (1964a: 81). There is no 
indication from Davenport that the house represents any recognised or self conscious 
social unit beyond its immediate inhabitants, nor is there any evidence for the continuity 
of dwelling site names or actual dwellings. There is no mention of any structure within 
the house that might function as a ritual attractor. Although each house has an altar to a 
tutelary deity, the relationship to the deity may have been inherited or purchased, so 
need not have an exclusive or continuous connection to any given household. Neither 
does Davenport indicate that any titles or privileges are passed down through the house.

There are some differences in social organisation on the Main Reef Islands, but again 
the pattern does not seem to be based on House societies. The individual household 
unit is again the basic social unit, and village wards consist of groupings of households, 
the male heads of which constitute a men's house association. "There is no principal of 
lineage or kinship that stands squarely behind the settlement groups. Other bonds, with
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a high degree of choice permitted, cause the residential units to form, grow, divide, and 
regroup or dissolve" (Davenport 1969:172). Continuity is not based on an enduring 
estate or dwellings and the people living on them. Again, there is a disinterest in long 
genealogies; and only brief origin myths exist for the 10 named matrilineal, exogamous 
descent groups, which are not property owning, and not totemic (1969:179-182). The 
details of the domestic altar have been discussed previously, the main difference being 
the absence here of the anthromorphic figural representation.

What influence has this social structure had on their Polynesian-speaking neighbours, 
who might be expected to be organised as House societies? In fact it appears that some 
form of House society has persisted on Taumako, but not so clearly in the Outer Reef 
Islands, not unexpected perhaps given the small size of these communities, and the 
relocations that have occurred in recent history. Descent groups are not recognised on 
Nupani, whose inhabitants regard themselves as one kin (Davenport 1972a:29). 
Dwelling sites were not considered private property to be inherited, and a newly 
married couple could construct their home anywhere on the island (1972a:27) . 
Genealogies were not calculated beyond grandparents (1972a:28). The tutelary deity 
(atua) was passed on from father or close senior agnate, but the group of men who 
worshipped the same tutelary did not form a lineage or common descent group 
1972a:42). Kinship on Matema closely resembled Nupani (1972a:63). On Pileni, and 
Nifiloli (and to a lesser extent on Nukapu), there were matrilineal, exogamous, totemic 
descent groups (te mala) but no genealogies or corporate property associated with them. 
They were equated with the totemic descent groups of the Main Reefs and Santa Cruz 
(1972a:72). There are some superficial resemblances between the corporate wards of 
Pileni, Nukapu and Nifiloli and the residential ward groups of Taumako (1972a: 80).

In contrast, on Taumako at least the remnants of a house society are recognisable. 
Davenport found eight named wards (mata) containing 40 households, whose 
occupants lived on named dwelling sites. The named dwelling sites and the wards 
represent significant social divisions in Taumako social structure. The site and ward 
names had historical significance, related to the persons or events involved in their 
construction, although the precise details were no longer remembered (1968b: 150-151). 
Davenport makes a distinction between the mata of Taumako and other Polynesian 
communities where the term refers "to some sort of kinship or descent grouping " 
(1968b:158). Although the Taumakoan mata snqxq social groups that continued through 
time, they were not lineages, and lacked origin myths tracing back to a founding 
ancestor (1968b:158, 160). They were constituted through inheritance and residence, 
not descent.
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Named dwelling sites, however, were ancestor-oriented, were indivisible and inherited, 
although "neither the precise genealogical connections to the founding ancestor nor the 
sequence of occupants of each house site is remembered" (Davenport 1968b: 154, 160- 
161). The owners of house sites in a ward "possess use and extraction rights to orchard 
and forest lands that are held collectively by that ward group", while the useful trees are 
held in exclusive tenure by individuals (1968b:159-161). Garden lands may once have 
been inherited along with dwelling sites by eldest sons, but more recently were divided 
between male and female children (1968b: 156).

The house society form of social organisation, then, apparently did not endure from the 
Lapita antecedent into the historic communities on Santa Cruz and the Main Reef 
Islands. The archaeology does not suggest a time at which this change might have 
occurred, or a mechanism. Interestingly, the burial of deceased persons in the house, 
which might be interpreted as a symbolic statement about the relationship of the 
deceased to the dwelling site and wider community, had a completely different meaning 
for Cruzians and Tikopians. Kirch has explored how, within Polynesia, the dwelling 
houses of ancestors gradually became sacralised over time, transforming into god 
houses/temples (fare tapu) (2000a). On Tikopia, the archaeology was congruent with 
the emic conceptualisation of this transformation. In its final phase, the Tarengu temple 
structure on Tikopia had been used for burials, but underlying this layer were deep 
midden and occupation deposits. Similarly, in a sacred area at Vaisakiri, a period of 
domestic occupation preceeded ancestral burials. Archaeologically, the practices might 
appear quite similar, but they were not signifying the same social concepts.

DISCUSSION

In the Introduction I stated that an architectural tradition could be recognised by 
coherence in spatial organisation, and in choice of materials and construction 
techniques. The basic data has been summarised at the end of each section in this 
chapter and the contribution this data set makes to evaluating the four models outlined 
in Chapter Two will be discussed in the Conclusion to the thesis. In this section I want 
to assess some of the more general issues raised in Chapters One and Two, particularly 
i) what problems arise when we try to apply the direct historic approach and trace back 
through the archaeological record architectural traditions that can be discerned from 
histories and ethnographies; ii) how far environmental constraints - in this case tropical 
climate and the presence of malarial vectors - might explain changes in these traditions.

It is obvious from the discussion that both the archaeological and narrative evidence for 
construction techniques and materials was minimal, rendering almost inaccessible that
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component of architectural tradition related to technological style - i.e. the choice of 
materials and technical execution. Coral cobble construction apparently began with 
round-ended/oval houses, and massive dry stone walling is a feature of late sites, but 
the organic materials of walls and roofs do not survive. The property of spatial 
coherence can be assessed for the proto/historic period, where the functions and spatial 
relationships of features are well documented in the late narratives, and supported by 
archaeological investigations (survey and excavation) in late (Group I) sites. The 
archaeological data concerning the prehistoric period is much more limited, and lacks 
robust evidence of men's houses, public areas or religious structures (with the exception 
of a possible "shrine" in SE-RF-2). In sites which lack substantial walls to demarcate 
large structures, small-scale excavations are unlikely to reveal these kinds of features.

Conceptual or symbolic coherence is much harder to assess. From the historic period, 
we learn that contact with the Spanish left no enduring impact on Cruzian architectural 
conventions. Over time contacts with Europeans have influenced local architectural 
traditions, but no visitor to these islands would describe present day villages as 
European in style or materials. Changes accumulated slowly, and not always in the 
direction Europeans wanted. Local values related to the relationships between the 
genders, and location of sacred buildings were preserved. Despite concerted efforts by 
missionaries and government officials to eradicate them, dance circles have survived in 
some places, and are still used today (see Davenport 2005). The fingerprint of this most 
recent cross cultural encounter is regional in scope.

At the beginning of this chapter I proposed that symbolic coherence might be assessed 
in relation to the concept of house societies, common amongst Austronesian 
communities, and noted that the ethnographic communities on Santa Cruz and the Main 
Reefs are not organised in this way. However, I argued that the linguistic reconstruction 
for Lapita as an early form of house society was more compelling than any 
archaeological evidence mustered to date, and I was unable to discern from the 
archaeology in the Main Reefs and Santa Cruz sequences when this form of 
organisation might have been abandoned or supplanted. On present evidence, no 
argument can be made for the introduction of such a radically different architectural 
tradition that one could postulate it represented a new core (in Edward's terms). No 
explanations have been offered in the narratives for the construction of round houses on 
Santa Cruz. Nor do we know why burial within houses was adopted at some point, a 
significant change as all earlier methods are separate from houses. What this means on 
Santa Cruz and the Reefs is apparently quite different from what it means on Tikopia 
(and probably Taumako).
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It is not apparent that environmental constraints have greatly influenced changes in 
constructed landscapes over time. Round houses have some advantages over 
rectangular ones, being easier to roof as discussed, but do not apparently offer any 
advantage in terms of improving ventilation or otherwise enhancing comfort in the 
tropics. The major change from stilt-houses to ground based structures, which foregoes 
the cooling affects of living over water, occurred during the Lapita period, and perhaps 
despite the presence of one malarial vector in the Reef-Santa Cruz. There is no 
environmental reason why someone should be buried within their house, nor why 
communal ovens should be supplanted by an oven/hearth within the dwelling. The 
explanation for these changes must be to do with precepts about the organisation of 
family and wider social units, including preparation and sharing of food, and the 
relationship between the living and the dead.

The data does illustrate how important it is to look at different features at a range of 
scales. The changes described in Reef and Santa Cruz settlements occurred at different 
rates - i.e. there is not suddenly a whole cluster of new traits. At wider spatial and 
temporal scales, locally idiosyncratic features such as the change to oval shaped 
structures, or Cruzian round houses, appear less incongruous. There is insufficient 
information to posit the co-existence on Santa Cruz or the Reefs of two entirely 
different architectural traditions at some point. Rather there are cross-cutting networks 
within these islands, in which features are shared differentially. Symbolic structures - 
dance circles, cult houses and post-like duka forms - link Santa Cruz, the Main and 
Outer Reefs, but anthromorphic duka forms are confined to Santa Cruz. Communities 
at the extremities of the trading system - Vanikoro, Utupua and Taumako - exhibit 
fewer morphological similarities. This morphological diversity exists within a regional 
Melanesian pattern, in which men's houses (or canoe houses), dwellings, and public 
areas are basic components of villages.
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Table 4.1 Santa Cruz Sites

Site No Location Category Site Name Features Soil type
SE-SE-1 Santa Cruz old village site Mendana Site - head of Graciosa Bay Excavated. See Allen and Green (1972), Green (1973), Allen (1976) 18:Lomousa

SE-SE-2 Santa Cruz old village site Palo village, Graciosa Bay Modern village with old dance circle 18:Lomousa
SE-SZ-3 Santa Cruz old village site Io village and dance ground, Graciosa Bay Dance ground with attached paved platforms in modern village 18:Lomousa

SE-SZ-4 Santa Cruz old village site Napo village, Graciosa Bay Curbstones of round houses under modern square house outlines. Stone 
terraces and walls, stone fish trap.

18:Lomousa

SE-SZ-5 Santa Cruz old village site Nepu village and dance circle, Graciosa Bay 2x dance grounds in modem village, only one still intact 18:l_omousa

SE-SZ-6 Santa Cruz old village site Utongo village Midden with charcoal, oven stones, shell and branch coral. Coral block 
stone platform uncovered during construction of health clinic

18:Lomousa

SE-SZ-7 Santa Cruz old village site Menapir village Oven stones, shell midden, coral and tridacna shell fragments. 1 possible 
piece (?plain) pottery, shell flake and piece of ornament

19: Mbomalu

SE-SZ-8 Santa Cruz Lapita site (and site of old vllage) Louke Lapita site, Nanggu Excavated by Green (1976) 19: Mbomalu

SE-SZ-9 Santa Cruz rock shelter Nambuleiu cave Walls covered with petroglyphs and pictographs. Also modern graffiti. 11:Mbondo

SE-SZ-10 Tomotu Noi Lapita site (and site of old village) Mbimbir Lapita site Mostly plain sherds surface collected, plus 1 piece obsidian (non-Talasea) 18:Lomousa

SE-SZ-11 Tomotu Neo old village site Dai village Mapped and excavated by McCoy and Cleghorn (1988). Terraces, house 
outlines, dance circle, walls.

16: Noepe

SE-SZ-12 Santa Cruz old village site Naiavila village- inland Excavated by Yen (1976). European and protohistorio traditional items. 16: Noepe

SE-SZ-13 Santa Cruz old village site Noo village, Nemya Bay- abandoned Square terrace houses, and dance place 16: Noepe
SE-SZ-14 Santa Cruz old village site Mbadeta village, Nemya Bay -abandoned A few house platforms 16: Noepe
SE-SZ-15 Santa Cruz old village site Mbabubu village, Nemya Bay - abandoned Large village with pig fence and enclosure. Approx square platform in 

middle of village. Low wall surrounds raised dance circle.
16: Noepe

SE-SZ-16 Santa Cruz old village site Manau village, Nemya Bay - recently abandoned Large village, large pig pen, plus large platform ? for men's house 16: Noepe

SE-SZ-17 Santa Cruz old village site Napueko village, Nemya Bay- abandoned Several platforms 16: Noepe
SE-SZ-18 Santa Cruz old village site Nati village, Nenya Bay- abandoned Pig pen at south end of village 16: Noepe
SE-SZ-19 Santa Cruz old village site Mbwelo village, Nemya Bay- abandoned No details 16: Noepe
SE-SZ-20 Santa Cruz old village site Maika village, Nemya Bay- abandoned No details 16: Noepe
SE-SZ-21 Santa Cruz old village site Old Nooli village, Nemya Bay - abandoned Remains of concrete church and cemetery 16: Noepe
SE-SZ-22 Tomotu Neo old village site Old Malo- abandoned missionary village Concrete platform of Rev West's house. Grid like layout, with dance circle, 

house platforms and cemetery.
16: Noepe

SE-SZ-23 Tomotu Neo Malu Lapita site Excavated by McCoy and Cleghorn (1988)

SE-SZ-26 Santa Cruz Mateone village, Graciosa Bay Dance circle excavated (SE-SZ-26-1). Excavated by McCoy and Cleghorn (1988)

SE-SZ-33 Santa Cruz Mdailu site Contains Lapita pottery and plainware Excavated by McCoy and Cleghorn (1988)

SE-SZ-40 Santa Cruz n/a Small amount plain pottery, shell, oven stone. Near or along a raised 
beach ridge.

Green ms. Fieldnotes Bk 111, p.76.



SE-SZ-41 Santa Cruz Mblanaoplu Low mound 40-50m long, 30m wide, covered in brown soil from ? 
volcanic ash. Plain pottery and human bones.

Green ms. Fieldnotes Bk III, p.76-77.

SE-SZ-42 Santa Cruz n/a Decorated pottery- bearing area of gravel and clay river alluvial fill at 
back of mangrove covered foreshore. Dentate, incised and cut-out 
decoration.

Green ms. Fieldnotes Bk III, p.77-78.

SE-SZ-45 Tomotu Neo Bianga Mepala Lapita site Excavated by McCoy and Cleghorn (1988)

SE-SZ-47 Tomotu Neo rockshelter complex Plain pottery bearing site, with use extending into late period (300- 
400 yrs ago).

Excavated by McCoy and Cleghorn (1988)

SE-SZ-49 Santa Cruz plain pottery bearing site Ninanualomia, Graciosa Bay Excavated by McCoy and Cleghorn (1988)

SE-SZ-50 Tomotu Noi Lapita pottery site Bonati Surface scatters of Lapita pottery and artefacts no info

SE-SZ-51 Tomotu Noi old village site No name Dance circle with low rubbish mounds to rear no info
SE-SZ-52 Tomotu Noi mounds of midden no name Low shell & midden mound plus human bones, several hundred metres 

inland
no info
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Table 4.2 Main and Outer Reef Islands Sites
Site No Location Category Site Name Features Soil type
SE-RF-1 Ngaua old village site Nenumbo village Modern village with old stone lined dance circle, stone walled 

pig pens and stone walls. Rubbish dumped at back.
18: Lamousa

SE-RF-2 Ngaua Lapita site (and old village) Nenumbo Lapita site Excavated by Green 18: Lamousa
SE-RF-3 Lomlom/Ngalo old village site Sie village Coral block wall with midden mounds inside. Excavated by 

Green
16: Noepe

SE-RF-4 Ngaua Lapita site (and old village) Verena Lapita site Discontinuous pottery scatters 16: Noepe
SE-RF-5 Ngaua Lapita site (and old village) Laki Lapita site 110m S-SSE direction from end of RF-2. Surface pottery 16: Noepe

SE-RF-6 Lomlom/Ngalo Lapita site (and old village) Ngamanie Lapita site Excavated by Green 16: Noepe
SE-RF-7 Ngaua no name Lapita site near Nenumbo Scatter of mostly plain pottery on surface of low mound 18: Lomousa

SE-RF-8 Fenualoa Lapita site (and old village) Ngimbu Lapita site 30x 60m (min) pottery scatter, plus more to north as far as
100-150m away

16: Noepe

SE-RF-9 Lomlom/Ngalo rockshelter Nimelai rock shelter White painted pictographs, and metre-plus buildup- ? place for 
boys initiation

18: Lomousa

SE-RF-10 Pileni midden section, burials Pileni beach section Wave cut beach front nearly 2m high, many burials eroding out 
of bank

18: Lomousa

SE-RF-11 Pileni midden Pileni midden Stone walled pig pen overlies midden 18: Lomousa

SE-RF-12 Matema "sacred site" ( old village) no name Series of coral walled apartments, most square or rectangular. 
Large one said to be malae (dance ground), and smaller the 
fale atua.

18: Lomousa

SE-RF-13 Matema mounds no name Low mounds 0.5-1.0m- some are midden build-ups 18: Lomousa

SE-RF-14 Nupani old village and well Te Haikitua village Rubbish mounds, some with coral blocks associated, dart pitch 
and well

18: Lomousa

SE-RF-15 Nupani mound or midden Te Kainga mounds Low modern rubbish mounds on north isde of Te Kainga 
village. Only church is still in use in this village.

18: Lomousa

SE-RF-16 Lomlom/Ngalo old village site old Otambe village Old carved posts of table for food, and midden mounds 16: Noepe

SE-RF-17 Lomlom/Ngalo old village site old Laro village- parts still in use Rubbish mounds around houses 16: Noepe

SE-RF-18-1 Lomlom/Ngalo old village site and rubbish 
mounds

Nanupanube village site- and rubbish mounds Rubbish mounds with shell, black charcoal soil and coral floor 
fill, human bones.

16: Noepe

SE-RF-18-2 Lomlom/Ngalo rock shelter rock shelter at beach adjacent to Nanupanube Wave cut shelter used for canoe storage- with occupation 
deposits

16: Noepe

SE-RF-19 Lomlom/Ngalo plain pottery (and 2 mounds) Mbalipare Excavated by Green. Second mound 25m west of first 16: Noepe

SE-RF-20 Lomlom/Ngalo midden Nganio midden Midden at cliff edge and spilling over 16: Noepe

SE-RF-21 Lomlom/Ngalo old village site Namatomaki I hamlet Slight midden scatter 16: Noepe
SE-RF-22 Lomlom/Ngalo old village site ? modern village of Lipe Midden on beach flat, and wave cut rock shelters 18: Lomousa



SE-RF-23-1 Lomlom/Ngalo old village site old Lipe village- place called Nikiwa Stone walls and 2 rubbish mounds 16: Noepe

SE-RF-23-2 Lomlom/Ngalo old village site old Lipe village- place called Namatomaki II Several stone walls and low rubbish mounds 16: Noepe

SE-RF-23-3 Lomlom/Ngalo old village site old Lipe village Dance circle (pre-missionary) lying between 2 occupation 
areas. Has low round coral limestone perimeter

16: Noepe

SE-RF-23-4 Lomlom/Ngalo old village site old Lipe village- southern section of Mbelipa village Coral limestone dry walls around house enclosures, rubbish 
mounds, and walled area where women dumped rubbish over 
cliff

16: Noepe

SE-RF-24 Lomlom/Ngalo old village site and midden 
mound

Nimide village One large rubbish mound and smaller midden mound scatters 
around it.

16: Noepe

SE-RF-25 Lomlom/Ngalo midden scatter Numugloa hamlet Low mound/midden scatters associated with dry coral stone 
boundary

16: Noepe

SE-RF-26 Lomlom/Ngalo midden scatter Nakatimami midden scatter Low rubbish mound or midden scatter along cliff edge a couple 
of hundred metres to east of hamlet

16: Noepe

SE-RF-27 Lomlom/Ngalo midden mound Nauaula midden Midden scatter, spilling over cliff edge, and some in garden 
behind.

16: Noepe

SE-RF-28 Lomlom/Ngalo midden mound Nagipulai mound Single low rubbish mound 16: Noepe

SE-RF-29-1 Lomlom/Ngalo old village site Doa village Scatters of rubbish on low mounds. 16: Noepe

SE-RF-29-2 Lomlom/Ngalo old village site Doa village Inland 150m to NW of RF-29-1. Mound surrounded by stone 
wall

16: Noepe

SE-RF-30-1 Lomlom/Ngalo old village site no name - N/E end of modern Gnivale village Rubbish mounds, and single men's house 16: Noepe

SE-RF-30-2 Lomlom/Ngalo old village site no name - N/E end of modern Gnivale village Dance circle- 11m diam. 16: Noepe

SE-RF-31 Lomlom/Ngalo old village site Otelo village- at seaward edge of modern Otelo Dance circle with earthern rim rather than stone 16: Noepe

SE-RF-32 Lomlom/Ngalo plain pottery and old village 
site

Ngatoponu mound in Mbelipa district. - 2x Mounds with mostly plain pottery no info.

SE-RF-33 Lomlom/Ngalo mounds of midden no name 50cm mound, surrounded by occupation scatter. Mangrove 
and sea grass shells. Sling stones and shell adzes found 
there.

no info.

SE-RF-34 Lomlom/Ngalo mounds of midden Nuwambu on Otelo Bay. Large mound with seagrass and mangrove shells, and 
nambula.

no info.

SE-RF-35 Fenualoa old village site Numbula village Stone walls to 1 m high, dance circle and defence circle for 
archers, well

no info.

SE-RF-36 Lomlom/Ngalo old village site Nopangaro village- recorded by Black Rubbish mound, god house, wall remnants no info.

SE-RF37 Lomlom/Ngalo old village site Otumongi village- recorded by Black. 2 areas - small rubbish mound, stone ring (? for growing yam). no info.

SE-RF-38 Ngaua old village site old Banipa village Rubbish mound, remnants of old dance circle no info.

SE-RF-39 Lomlom/Ngalo mounds of midden no name Well, rocks from dance circle, mangrove and seagrass shell. no info.
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Table 4.4 Summary of Ethnographic Distinctions Between Men's Houses and Dwellings

Men's House Dwelling

Location Coastal: on shore, next to canoe landing. Aligned in a row Behind the men's house
Inland: towards edge of village

MacQuarrie says near the center of each village (1946)

Shape Square or rectangular Main Reefs: rectangular. Round houses observed by others on Santa Cruz and 
Trevanion. Davenport does not remark on shape of Santa Cruz dwellings.

Speiser says square- walls 7 metres long
Inland: semi-circular, roofed front part, according to Speiser.

External features May or may not have side walls Coral base around round houses, to prevent flooding
Gabled roof supported by 3 rows of posts

Informants commonly suggest four doors, but may be fewer At least 2 doorways
May be erected on stone terrace or foundation Might be constructed on foundation platform

Stone for working Trochus

Internal features Shingle or pebble floor, perhaps over a base of coral cobbles thus 
raising it to a depth of a foot or two

Sandy floor. Lacks interior partitions.

Comparison bar for assessing red feather money (Santa Cruz) Earth oven and cooking equipment on woman's side, opening to back of village.

Altar for tutelary deity (Santa Cruz) - either set against wall, or carved 
into posts of storage rack

Altar for tutelary deity on man's side of the dwelling - Santa Cruz and Main Reefs.
Rolls of red feather money, and human skulls associated with altar. This side opens 

towards men's house.
Storage rack overfire pit- fire usually reported in central position, but 

may be in one corner
Storage rack over hearth in center of floor, for red feather money and perishable food. 

May have massive posts.
Fire pit 1.5m long and 30cm deep, walled wirth hardwood beams- not 

used for cooking
Sleeping enclosures for concubines, located in one or two corners Might have separate sleeping stalls for multiple wives.

Ridge roof may be covered by old canoe, weighted down with blocks of 
coral

Contents Arrows, bows
Skulls of pigs, fish , turtles

Nets, cloths, rope, fishing lines, canoe paddles, palm leaf umbrellas, 
small gourd containers, wooden headrests
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Table 4.5 Dimensions of Structures in Reef-Santa Cruz Sites
1 1

DAI VILLAGE NAIAVILA COMPLEX NOVLAO NENUMBO
SE-SZ-11 (1) SE-SZ- 12 (2) SE-SZ-47 (1) SE-RF-2

Men's/ Sing;le Men's Houses
Feature # Area (m2) Feature # Area (m2) Feature # Area (m2) Feature # Area (m2)

3 41.25 3 40.32
31 15.75 35 33.6
32 20.00 32 60.72
33 41.25
34 33.00

Round Houses
28 12.56 nil
24 18.85
9 20.4

Rectangular Houses
4 19.00 31 22.4 70.00 est MWD

30 16.87 25 19.32
29 33.00 23 37.12
25 12.00 20 25.84
25 16.87 19 35.36
7 30.00 18 24.96

10 12.75 13 38.00 early house

18 27.60 28 36.72
12 12.75 10 8.96 irregular

shape
14 10.50 6 30.72 irregular

shape
15 18.00 9 19.76 irregular

shape
16 36.00 12 30.87 one of 

earliest
27 20.18 36 32.48
19 23.62 15 21.84
20 42.00 14 18.4
6 49.00 may not be a 

house

Oval House 45 ca 19.00

Chief's House
30 23.92 ? chief's

7 40.8
22 33.28 ? chief's

God/cult Houses
2 31.62
5 19.5

Other 26 36.00 Priest's house
33 35.84 1930's cult
27 53.76 1930's cult

Sources: 1= McCoy and Cleghorn 1988, 2=Yen 1976
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Plate 4.1 Men’s house and dancing ground, Pileni, Outer Reef Islands. 
From Coombe 191 l:opp. p.205.

CLUB-HOUSE, SANTA CRUZ.

Plate 4.2 Men’s clubhouse, Santa Cruz. From Coote 1883:109.
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Plate 4.3 Round houses on Te Motu. From the James Watt Beattie Collection. 
Reproduced with permission of Auckland War Memorial Museum.

Plate 4.4 “Dancing ground and round houses, Te Motu” [Santa Cruz]. 
From Coombe 1911:opp. p.188.
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Piate 4.5. Village scene, Matema, Outer Reef Islands. The unusual roof shape is at the 
centre right of the picture. From the James Watt Beattie Collection. Reproduced with 

permission of the Auckland War Memorial Museum.
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Plate 4.6 “A Ghost-House” on Matema, Outer Reef Islands. 
From Coombe 1911:opp. p.199.

Plate 4.7 “The Stocks in the Ghost House”, Outer Reef Islands. 
From Coombe 1911:opp. p.197.
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Plate 4.8 “Village de Manerai”, Vanikoro. De Sainson in D’Urville 1800:114, Fig.2. 

Reproduced with permission of Special Collections, University of Auckland Library.

Plate 4.9 “Village de Manevai, Vanikoro”. De Sainson in D’Urville 1833: Plate 182. 
Reproduced with permission of Alexander Turnbull Library, Wellington, New Zealand
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CHAPTER FIVE

WORKED SHELL

INTRODUCTION

"And everything is dated and known by things, fragments of things: the 
children of a society that is obsessed with possessions, objects, have to 
think of previous civilizations in that way: slaves of their own artefacts 
they know that the old barbarians were too."

Lessing (1972:110).

As discussed in Chapter One, the coherent systems of style archaeologists recognise as 
traditions arise from a combination of processes: continuity and transformation over 
time in systems of meaning or core values and beliefs coupled with the material 
conditions of life - such as environmental constraints acting on manufacturing choices 
and techniques. The manufacturing process transforms materials into an appropriate 
shape or state to accomplish the task at hand. Availability of raw materials and 
physical limits on the plasticity of materials constrain the range of possibilities, but 
because there is usually more than one solution to any given problem, and because of 
the role that material culture has in reproducing cultural coherence, social processes 
mediate the choices preferred by a particular community. The set of choices may be 
quite idiosyncratic. These become local traditions as communities pass from generation 
to generation their corpus of knowledge and techniques.

In this chapter, coherence of worked shell traditions is addressed in three ways. Firstly, 
the narratives are deployed to glean the role that specific objects play in materialising 
local traditions. Secondly, continuity in raw materials and final artefact form is 
discussed on a local scale. Finally, comparison with neighbouring sequences provides 
some basis for assessing whether artefact traditions in the Reef-Santa Cruz sites show 
similar or different development trajectories from their neighbours - in other words, 
have been subject to different histories of process. For each object type, the 
ethnographic information concerning each object is discussed, then the specifics of the 
artefact from Sites SE-RF-3 and SE-RF-19. Finally, the immediate local and wider 
regional patterns are discussed.

These comparisons are more restricted than is desirable because of limited publication 
of some of these investigations, and I have not personally examined any portable 
artefacts from other collections. I am grateful to P. McCoy, and J. Davidson and F. 
Leach for providing R. Green with additional information, accession drawings and 
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descriptions relating to the portable artefacts and manuports recovered from their 
excavations on Santa Cruz, and Taumako respectively.

TRIDACNA DISKS/BREAST PLATES

Three pieces of worked Tridacna sp. from SE-RF-3 are likely to be pieces of completed 
breast ornaments or kapkap, the circular shell disk with tortoiseshell overlay found 
from the Admiralty Islands to the northern Solomons and beyond, worn as breast or 
head ornaments. Locally they are called tema and tambe on Santa Cruz, and tepatu by 
Polynesian speaking Reef Islanders (Koch 1971:114-115).

Ethnographic evidence
The geographic distribution of kapkaps and kapkap-like ornaments (e.g. in Cymbium 
shell) has been discussed by several authors (Bodrogi 1961, Reichard 1969[1933], Rose 
1980). No set of cognate names has been reconstructed for the kapkap (Chowning 
1991: 47), and the historical relationships between these ornaments are not well 
understood (Rose 1980:255).

These ornaments are not uniform in appearance over the breadth of their distribution, 
and distinctive local styles are recognised. Bodrogi (1961) described four major styles 
of kapkap and related ornaments. For the first major group - the disk with overlay - he 
delineated four geographical subcentres: i) New Hanover and northern New Ireland; ii) 
Nissan, Buka and Bougainville; iii) elsewhere in the Solomons; and iv) the Admiralty 
Islands. Reichard (1969 [1933]:88) noted similarities between kapkap styles in the 
western Solomons and New Ireland. The Santa Cruz form constituted Bodrogi's 
distinct second major group, perhaps linked with the semicircular pearlshell plates of 
the Southeast Solomons because of similarities in the overlays which may indicate 
recent influence from the Santa Cruz area. Melo shell disks with overlay, worn as hair 
ornaments in northern coastal New Guinea made up his third group, while the fourth 
group also consisted of Melo disks from the Huon and Papuan Gulfs of New Guinea 
(Bodrogi 1961 in Rose 1980:254-255). Links with Micronesia were recognised by 
Reichard, who perceived in the turtleshell overlays from Nissan and the openwork 
tortoiseshell earrings of St. Matthias definite influence from Micronesia 
(1969[1933]:88,123). She was referring to similarities with the cut tortoiseshell chain 
earrings of the Carolines. Beyond the Santa Cruz region no kapkaps are made until 
they appear again in the Marquesas (Reichard 1969 [1933]:88). However, Sinoto 
(1979:127) was sceptical about whether the pearlshell disks from the Ha'atuatua site in 
the Marquesas were in fact related to the Melanesian kapkap, as Suggs (1961) had 
proposed. He stated; "While it seems to me that his pearl-shell disks may eventually
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relate to kapkap ornaments, it is difficult to see any direct morphological connection 
between them".

Like Bodrogi, Reichard also thought the Reef-Santa Cruz version distinctive, and 
elaborated on the attributes that made it so. The mount was particularly well shaped 
and polished. The turtleshell overlay, while well carved, was coarser than any other 
kapkap style; was not circular in shape; and covered only about a third of the mount. 
The design of the overlay was "the least varied and most conservative of any area", 
being built up from triangular elements, "the little variety there is being achieved by 
slight modifications in position and shape" (1969 [1933]:114). The method of 
attaching the overlay to the mount through a central hole, with the string visible across 
the top of the overlay, was also peculiar to these islands.

What the overlay designs represent in the Reef and Santa Cruz form is debated (see 
Davidson and Leach (1991:481) for review). Reichard took a conservative stand, 
cautioning that the same motif can have quite different meanings in different places 
(1969 [1933]:115). For those less cautious, marine creatures (e.g. dolphins, fish, 
turtles, shark, bonito) and birds (including the frigate bird) were common 
interpretations. Davidson and Leach (1991:481) regarded all these identifications as 
uncertain, but preferred Koch's (1971:116) suggestion that the designs represented a 
frigate bird with fish or dolphins above.

In Santa Cruz and the Reef Islands in historic times, the ornaments might be worn with 
or without the tortoiseshell overlay, but only by males. Speiser (1916:23) stated that he 
never saw a boy wearing one, but Koch illustrates two small breast ornaments (without 
overlay) from Fenualoa "fur Jungen" (Koch 1971:116 Fig 93:c&d). Later visitors to the 
Santa Cruz islands understood these ornaments to be symbols of rank (Dewar 
1892:249; Markham 1873:141; O'Ferrall 1908:11). If Coombe (1911:175) is correct, 
then the disks were a way of signalling gradations of rank: plain ones indicated men of 
importance, but those incorporating the tortoiseshell overlay indicated higher rank 
again. A "smaller replica" of the breast ornament was worn on the back of the neck as 
part of the dance costume (Davenport (1975b:42)). Both breast and smaller neck 
versions are illustrated in Koch (1971:114-117). The neck ornaments illustrated lack 
the overlay, and are known as narape or tema narabe on Santa Cruz (Koch 1971:117).

In A.D. 1595, Quiros observed the Cruzians wearing "... many plates of mother-of- 
pearl, small and great, hanging from various parts" (Markham 1967[1904]:38). No 
tortoiseshell overlay is mentioned. There is room for caution in interpreting these items 
as kapkap/tema, given that pearlshell is nacreous and Tridacna is not. Graebner
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(1962[1909]: 17) assumed that the shell had simply been misidentified by the Spanish 
and the Tridacna disk was indicated. However, the same problem arises with 
Brenchley's description of "large round mother of pearl shell" pendants (1873:245). 
The purchases he made in A.D. 1865 included both a "clam shell disc with central 
suspension hole" and an "oval-shaped pearl-shell pendant with suspension hole at one 
end", so both species were used for pendants (Waite 1987:69, 71). The circular disk 
obtained by Brenchley lacked a turtleshell overlay.

The earliest unambiguous observation comes from D'Entrecasteaux's expedition, which 
traded for "a small flat circular piece of alabaster" worn by the owner as a breast 
ornament (Labillardiere 1971 [1800] :433). This description is interesting because of the 
size of the piece, and the lack of a tortoiseshell overlay. The size range of these 
ornaments, and their distribution beyond Santa Cruz island are confirmed by Markham 
(1873:141), who reported that "breast-plates made of white shell, varying in size from 
five and a-half to nine inches in diameter, are also worn by chiefs of the Santa Cruz and 
Swallow Islands".

The first mention of the tortoiseshell overlay of which I am aware comes from Dewar 
(1892:249). In Carlisle Bay, he bartered for

"... very handsome ornaments, which were apparently worn only by the 
chiefs and people of consequence. These were made of a white shell, 
beautifully polished, of circular shape, and about six inches in diameter.
On the front was a varied fretwork pattern in tortoise-shell. These 
ornaments were worn round the neck by a necklace of small beads closely 
strung together, and all ground down to the same size."

There is no information about their manufacture other than that it involved the use of a 
stone slab similar to those on which Trochus rings were polished (Speiser 1916:97). 
Von Tolna asserted that they were made from fossil Tridacna obtained from the bush 
people, the completed object then being incorporated into bride price for women from 
the bush (1903:267-268).

The Reef-Santa Cruz kapkap style had a very restricted distribution in the historic 
period. On Vanikoro, Beattie's photograph shows two men wearing disks, one of 
which has the characteristic overlay (Beattie 1906 "Men of Vanicolo-Santa Cruz 
Group", Auckland Institute and Museum Library Photograph Collection Class No 
GN671.S4 Negative no. 5875). The two Vanikoroan "chiefs" photographed by von 
Tolna wear disks without an overlay (1903:269-270). These ornaments cannot be 
identified with certainty in the descriptions of Dillon and D'Urville to which I have had 
access. Illustrations from D'Urville's expedition show two circular ornament forms. One 

218



is a smaller disk which lacks overlay, is suspended differently from the Cruzian kapkap 
form, and could possibly be Conus (see discussion in Kirch 1983:104-105 concerning 
four Conus disks excavated from VK-10 and VK-13). However a second small disk 
without overlay may be a kapkap (Dunaime in Tatsu 1833: Plate 178(8)). One of the 
Tamate dance figures from Vanikoro has eyes in the form of kapkaps with Cruzian- 
style overlay (Rose 1990:119, Fig. 10.8).

In the historic period, Tridacna disks were worn on Tikopia, but without an overlay. 
The disks "of giant clam shell" came in two sizes (Firth 1951:132). The larger (called 
tavi) were heirloom pieces. They had a diameter of 6 inches, were perforated through 
the center and worn on the chest. A smaller size (1-2 inches across) known as 
matanipara, was worn on the wrist or ankle. These might also be made from greensnail 
(Firth 1951).

On Santa Ana, a different style of Tridacna disk was worn on the arm or head. The arm 
ornaments might have either incised decorations depicting frigate birds, or notching 
round the edge (Bematzik 1936:52-55, Plates 68-71). Mead's (1973:36) geographically 
wider survey of the Star Harbour region also documents pearlshell breast pendants of 
crescent shape, or round shape. According to Bematzik (1936:53), it was the Polynesian 
speaking Reef Islanders who added the frigate-bird shaped tortoiseshell pieces to the 
crescent or circular-shaped mother-of-pearl breast ornaments worn on Santa Ana. (See 
Neich and Pereira (2004:18) for a picture of a young man from the west coast of 
Malaita wearing the same crescent ornament with overlay). Although the Cruzian 
kapkap form was not worn routinely by its western neighbours, one photograph by 
Bematzik shows a group of warriors in dance costume, among whom is a "chief' 
wearing the ornament, which is identified as a "tema" (Bematzik 2002:239 and Fig.on 
p.56). (It is not clear whether the photo was taken on Santa Ana or Santa Catalina).

Archaeological evidence

Table 5.1 Tridacna sp. Disk Fragments - SE-RF-3

Artefact # Provenience Depth
(cm)

Fig# Wgt
(gms)

Diam
(cm)

Ext. Tx. 
(mm)

Int.
Tx.

(mm)
A-9 N-27 layer 1, level 3 20-30 5.1a 20.7 12.0 2.0 4.5

A-64 surface collection n/a 5.1b 28.0 ca.
14.0

3.8 7.2

A-65 surface collection n/a 5.1c 26.3 11.5 2.9 6.2

In all examples from SE-RF-3, the disks are thicker towards the middle, and taper to the
edge (see Fig. 5.1). In A-9, one side has been ground flat, while the other is convex. In 
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the other two, both sides are slightly convex. In A-65, the convexity is more 
pronounced on one side than the other. The edges are formed differently.

These ornaments are better represented in late sites, but less well known from ceramic 
pre-1800 BP archaeological contexts. At present, they are not documented in the Lapita 
ornament repertoire at all. The earliest archaeological examples of which I am aware 
come from Taumako. There, Davidson and Leach (1991) excavated disks in early and 
late sites, and possible precursors in marine shell of the overlays. From the basal layer 
of Te Ana Tavatava cave shelter on Lakao Island, dated to about 2600 BP, a rim 
fragment of a completed disk was recovered, and a worked piece of Tridacna 
interpreted as an unfinished disk (1991:479). Nineteen Tridacna disks were found in 
the Namu burial site on Taumako island, which was in use from about A.D.1530-1700 
(1991:479, 482). Despite the considerable time difference between the two sites, the 
rim piece found at Te Ana Tavatava was "identical in size and rim form" to examples 
excavated at Namu (1991:479). From the chemical shadows of the suspension cords, it 
could be determined that most of the Namu disks had not had an overlay. The authors 
suggested that plain disks may simply be a local variation, or the overlay may be a 
recent innovation (1991:182). The ethnographic references cited above offer strong 
support for the latter view.

Two distinctive shell amulets excavated at Namu showed stylistic similarities to the 
Cruzian form of turtleshell overlays, and were interpreted as bird-men (Davidson and 
Leach 1991:481). These examples were apparently not used as overlays on disks, but 
"represent an older version of the same motif, which later became associated with the 
breast pendants in various more stylised and embellished forms" (1991:483). No 
comparable examples have come from any Reef or Santa Cruz sites.

Watom may provide evidence of another early disk. A possible fragment (ca 12 cm 
diam.) was excavated from SAD Trench IV, spit 11, one of the trenches that had been 
"extensively reworked" and were "largely post-Lapita formations" (Specht 
2003:130,132). Despite the problem of mixing, the object was tabulated in the category 
"[djefinitely or probably of pottery age" (Specht 2003:130 Table 6). Although these 
disks were not worn in recent times in the Banks Islands, Ward excavated a fragment 
from the Pakea site. The disk was 16cm in diameter, 3-4mm thick, with rounded edges 
at the circumference (Ward 1979:10-12, 10-29, Fig. X-4c). Layer 2b, from which the 
disk was excavated, dates between A.D. 480-780 (1979: Fig.VI-6).

In addition to the disks and fragments recovered from the late sites of Namu and SE
RF-3, two Tridacna disks surface collected from DAI on Buka were tentatively linked
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to the production of these ornaments (locally known as pirir), and probably dated to the 
Mararing to Recent phase (from A.D. 1500 onwards) (Wickler 2001:205-206, and 207 
Fig. 7.19). At Pinikindu, New Ireland, a kakap disk was found within an abandoned 
men's house enclosure that was being rebuilt (Clay 1974:13). Clay stated that the disks 
would traditionally be stored in the men's house, but no such information has been 
forthcoming about Reef-Santa Cruz practises.

A number of much smaller Tridacna disks are reported from late sites. One possible 
example was excavated from Mateone (McCoy accession data). On Anuta, a small 
shell disk 4.3cm in diameter and perforated centrally, was excavated from Layer I, 
Area A (Kirch and Rosendahl 1973b:87). (This equates to Zone A (i.e. after ca A.D. 
1500) in the later chronostratigraphic interpretation (Kirch 1982) ). Although the shell 
species was not identified by the excavators, its local name (Te Tavi) and manner of use 
(worn on the wrist or neck for dances) link it to the Tikopia example, and suggest that it 
may be a Tridacna disk (Kirch and Rosendahl 1973b:87). A fragment of a small 
undecorated Tridacna disk was excavated from the Su'ena mound on Uki, which 
Newman suggests may have been part of a kapkap (1975:27).

OTHER TRIDACNA ORNAMENTS

Another very weathered "ornament" was excavated from SE-RF-19, Square VV-WW- 
48-49, layer 1, level 5 (see Artefact A-14, Fig. 5.2). It is difficult to identity the 
material, although it is likely to be shell (M. Allen pers. comm. 2004), and Green 
thought it was Tridacna (artefact accession notes). It has a perforation of ca 2.9mm 
diam. located approx. 1.0cm from the outer edge. The symmetry of the hole suggests it 
was drilled, and it is worked from one side only. Parts of the exterior edge of the piece 
are intact, but the inner edge is completely eroded, nevertheless is seems more likely the 
object was a disk rather than a ring. The interior thickness is 6.0mm, the sides are 
convex and taper to the circumference. It was oval or circular in shape, ca 8-9cm in 
diameter. It is not readily identifiable as a Lapita form, and cannot be assumed to be a 
kakap/tema as these typically are perforated at or near the center, not at the edge.

Because of its condition it is difficult to make comparisons with other assemblages. 
The only object I know of that is at all similar is a considerably smaller Tridacna disk 
recovered from Pakea, also perforated at the edge. It was "ovoid in plan", 40x45mm, 
0.7-1.0mm cross section (Ward 1979:10-12). Layer 3b from which the smaller piece 
comes, dates between ca 500-430 BC.
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TROCHUS RINGS

Ethnographic evidence
The ethnographic descriptions show how diverse was the range of ornaments worn 
around the arm. Fibre and woven forms were observed, (Quiros in Markham 
1967[1904]:38; Labillardiere 1971 [1800]:430), some incorporating shells and/or 
coconut beads (O'Ferrall 1908:17; Markham 1873:164-165; Speiser 1913:281-282), and 
other "armlets" were made of shell (Brenchley 1873:245; O'Ferrall 1908:17; Markham 
1873:164-165; Wilson 1932:112). Taxonomic identification of the shell in these 
accounts is often not attempted, or is unreliable. For example, Brenchley (1873:245) 
referred to "armlets of black and white shells" worn above the elbow, but Markham 
attempted no identification (1873:165).

Coote's (1883:104) references to "a dozen pearl shell bangles upon the upper part of his 
arm" and "pearl armlets" are suggestive of Trochus, as is Dewar's observation of "many 
mother-of-pearl bangles" (1892:249). Speiser (1913, 1916) and Graebner 1962[1909] 
were specific about the use of Trochus rings as both arm ornaments worn above the 
elbow, and as earrings. Arm rings were mainly worn by males (Speiser 1916:35-37), 
but boys begin at an early age to wear sets of seven or eight rings (Graebner 
1962[1909]:79)). Speiser (1916:95) was able to learn something about the techniques 
used to produce Trochus rings:

"The shell is placed by the fire so that the point is scorched and becomes 
brittle. The center of the shell is then carefully pounded out with a stone, 
so that a crude ring is formed. This is polished on the outside on a slab of 
stone, which is usually buried in front of the men's house, then set on a 
wooden tripod and polished on the inside with a branch of coral."

A set had 7-10 pieces, according to Speiser, which should be as nearly alike as possible. 
They were polished so that one half was white (worn on the outside of the arm) and the 
other side dark (Speiser 1916:29). Edge-Partington (1969:166 no.5) illustrates a set of 
arm rings, of diameter 2% inches.

Earrings incorporating Trochus rings were of several forms. Graebner described rings 
hung singly or as links of a chain (1962[1909]:77 Fig 5(4)) those illustrated being 516 
cm diameter. Speiser (1916:21 Fig 6) illustrated a Trochus ring from which a loop of 
tortoiseshell was suspended. Illustrations of Trochus earrings of various types can be 
found in Edge-Partington (1969:65 No 5, where the ear ornament is called talingi), 
Graebner 1962[1909]:Fig.5, O'Ferrall 1908:16, and Speiser 1916:21 Fig.6),
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Archaeological evidence
Trochus rings were recovered from site SE-RF-3, but not from SE-RF-19. Some 
examples retain small sections of the shell's exterior, and are undoubtedly of 71. 
niloticus. Their distribution and attributes are listed in Table 6.2. The rings had a 
restricted distribution in the site, being recovered only from series O and P squares, 
with none being found either in series N squares or on the surface (Figs 5.3 and 5.4 
respectively).

There are discrepancies between the original drawings of the rings in Green's accession 
notebook, and their present condition. Some rings have deteriorated through fracturing 
or delaminating (see details in Table 5.2), and there are also a few tiny fragments that 
have detached since the artefacts were excavated, and cannot be rejoined. The 
fragments of A56, (accessioned as 3 pieces), do join apparently; and two segments 
excavated from different squares - A29 (from 025, Level 8) and A31 (from P26 Level 
8) - joined perfectly.

One side of the ring is usually thicker than the other, reflecting the conical shape of the 
raw material. All the rings were finished, and no manufacturing debris was excavated 
from the site. The most common ring form is basically rectangular in cross section, 
with well delineated, sharp edges, except for three rectangular forms in which the 
bottom interior edge is rounded rather than sharp (A43a, A33, A43b). The superior and 
inferior surfaces are usually ground flat, although in some cases they may be only 
partially ground (e.g. A24, A40, A30), again relating to the exterior architecture of the 
shell. The exterior and interior surfaces are usually convex.

Generally the original coloured surface of the shell is no longer visible, caused by the 
deliberate action of polishing rather than a post-depositional effect as a few cases retain 
some of the shell cortex. Faceting (i.e. shaping or polishing marks) can be seen on both 
exterior (A49, A21, A30, A44, A53a, A56) and interior (All, A24, A21, A32, A33, 
A27) surfaces. These marks are found both on rectangular and less regular shapes. The 
internal diameter varies from ca. 4-9 cms, with most size classes (at l/2cm intervals) 
represented between these extremes. There is not a bimodal distribution into small and 
large rings. Speiser's dark and light sides were not discernible.

Local comparisons
On Santa Cruz, Trochus rings represent a point of continuity between late ceramic and 
early aceramic sites (McCoy and Cleghorn 1988), and they were recovered from 
Mateone, (a site at which Trochus manufacturing was carried out), from Dai village, 
and from the upper layers of Novlao (layers II and III) (McCoy accession data).
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Although no Trochus rings were recovered from SE-RF-19, fragments were excavated 
from aceramic and plainware contexts at Novlad, between layers XIII-II. Only one 
Trochus ring fragment was recovered from Mdailu, possibly from layer IV, but the 
added notation "II-IV-V" suggests some ambiguity in context. Trochus rings were not 
documented from SE-SZ-8, SE-RF-2 or SE-RF-6, although they are known elsewhere 
as both a Lapita (usually rare) and pre-Lapita form (Kirch 1988b, Green 2000b, Smith 
2001, Szabo and Summerhayes 2002:93)). On present evidence, they were added into 
the Reef-Santa Cruz inventory during the ceramic period.

Regional comparisons
Trochus "armbands" were "virtually ubiquitous in Tikopia archaeological deposits" 
(Kirch and Yen 1982:249), and were known ethnographically on Tikopia as kalikau, 
where they were an item in ceremonial exchanges at funerals (Firth 1951:133). On 
Anuta, four fragments of Trochus rings were recovered from Zones E & D (Kirch and 
Rosendahl 1973b:87; Kirch 1982:252, Table 1). Their omission from later Zones in 
Table 1 appears to be an oversight, as the text indicates fragments were also recovered 
from at least one later layer, suggesting continuity through the sequence. The Anuta 
specimens were also known locally as kalikau and worn as dance ornaments (Kirch and 
Rosendahl 1973b: 87).

Trochus rings were also present in early contexts on Taumako, where they apparently 
continued into the historic period (F. Leach pers. comm, to R. Green, 1982). On 
Vanikoro, these were the "most common artefact type" (Kirch 1983:104), found in all 
levels of site VK-10, and from the surface of five later sites. They are again interpreted 
as armbands, a use attested by a lithograph from d'Urville's voyage (Kirch 1983:104 
Fig. 17). The same pattern of persistence is observed in New Caledonia (Sand 2001:87 
Table 9), although there they occur in Lapita sites as well. The picture from Vanuatu is 
different however, and Trochus armrings are rare in Vanuatu sites until about 600 BP, 
but are more common thereafter (Bedford and Spriggs 2002:142; 148 Table 6).

As noted, McCoy and Cleghorn (1988) stated that these rings constitute one aspect of 
longterm continuity in the Santa Cruz sequence. Whether they noticed any differences 
in size or finishing techniques is not stated. In New Caledonia, Sand found that size, 
manufacturing method and finished appearance of Trochus rings apparently remained 
the same throughout the sequence, perhaps because of "...the narrow range of 
technological possibilities offered by this shell" (Sand 2001:83). On the other hand, 
Bedford and Spriggs claimed that the early highly ground Trochus armbands found in 
Vanuatu sites were "very different" from later prehistoric and ethnographic forms 
(2002:142). Ward (1979:10-24) observed that the Trochus armrings recovered from the
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Pakea site were more finely made than the later coarser examples from central Vanuatu. 
Some variation in manufacturing technique is also possible. While heat is used to help 
fracture the shell on Santa Cruz (see Speiser above), this is not the case on Tikopia 
(Kirch and Yen 1982:249-250).

OTHER SHELL ORNAMENTS FROM SE-RF-3

Another object (artefact A-2) was recovered from N-25 layer 1, level 1. It was recorded 
as an ornament piece of fibrous shell (with purple exterior), having one worked edge. 
This has since disintegrated completely, and neither its material nor form can be 
recovered.

SHELL ORNAMENTS FROM OTHER REEF-SANTA CRUZ SITES, NOT 
REPRESENTED IN SE-RF-3 OR SE-RF-19.

The two sites produced few shell ornament types between them, so it is helpful to 
expand the discussion to include ornament forms known from other sites. These are 
discussed below by raw material.

Conus ornaments
The three Reef -Santa Cruz Lapita sites investigated by Green (SE-RF-2, SE-RF-6, and 
SE-SZ-8) yielded only a subsample of the Lapita ornament suite that can now be 
reconstructed. In these sites ornaments in Conus predominate, and include broad and 
narrow rings including a grooved form in SE-RF-2, perforated or broad units, and 
beads. Ring manufacturing debitage was present in SE-RF-2 (Szabo MS 2004).

On the information provided by McCoy, Conus ornaments are rather scarce in Novlao 
and Mdailu. Mdailu contains one example of what is almost certainly a perforated 
Conus broad unit of Lapita type, although the shell has not been identified. 
Unfortunately, the provenience is somewhat ambiguous, as the accession data indicated 
collection from layer VI, with the added notation "III-VI? white sand". Pieces of 
ground Conus shell were present in both decorated pottery and plainware layers, the 
shapes of which suggest either broken disks or the manufacturing stages of rings. One 
fine "earring" fragment tentatively identified as Conus, was recovered from layer V (i.e. 
associated with decorated pottery). Only one object from Novlao was described as 
Conus - a fragment of a possible Conus disk recovered from layer XIV, which was 
tentatively identified as shell money. Conus beads were not reported from either site.
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Although not present in SE-RF-3, the use of Conus as a raw material is attested in the 
late site of Mateone. This site contained two beads possibly of Conus (layer IV), a 
Conus ornament (perforated apex of small shell), and worked apex of a large Conus, 
interpreted as unfinished shell money (both layer V) (McCoy accession data).

Among Reef-Santa Cruz neighbours, Conus objects of various sorts are ubiquitous. On 
Vanikoro, Conus beads were excavated from VK-10 (Emo phase) and surface collected 
from a late village site (Kirch 1983:104). The later beads tend to be thicker and smaller 
in diameter. Conus disks were also found in VK-10 and a late village site (Kirch 
1983:104). Ungrooved Conus rings (from larger species) and beads, occurred in all 
phases of the Tikopia sequence, while Conus disks were found only in the Tuakamali 
phase (Kirch and Yen 1982:248). On Anuta, Conus rings were recovered only from 
Zones E and D, and a Conus pendant from Zone D (Kirch 1982:252 Table 1). No 
Conus beads were reported from Anuta, and broad units were absent from both 
sequences.

In New Caledonia, decorated Conus rings and perforated Conus disks were associated 
exclusively with the Lapita phase, although plain Conus rings (apparently meaning 
broad units as well as finer, grooved rings) persisted through the sequence (Sand 
2001:83-84), as did shell beads of gastropod and bivalve shell (Sand 2001:83). On 
Vanuatu, Conus armrings and rings are known from the first thousand years. The rings 
persist into the ethnographic period, while the armrings are rare between 2000-1200BP, 
and are not known in late sites. Conus beads are rare in sites of the first thousand years 
of occupation, but are securely documented from 2000BP into the ethnographic period 
(Bedford 2000:211 Table 8.13).

Tridacna ornaments
Green's three Lapita sites are somewhat unusual because of the rarity of Tridacna 
ornaments. Elsewhere, rings of varying thickness and cross section are well 
documented in the Lapita ornament suite (Bedford and Spriggs 2002; Kirch 1988c; 
Szabo and Summerhayes 2002; Sand 2000, 2001), as are beads and long units (e.g. 
Bedford 2000, Sand 2001, Poulsen 1987). One Tridacna ornament was recovered from 
SE-RF-6, but its forms does not readily equate with the common Lapita forms. 
Although this is only a small fragment, it appears to be part of an asymmetrical ring. It 
would be tempting to reconstruct this as one of the well-known armband-type rings, but 
the two circles are not concentric (see Fig. 5.5a). I have no evidence that this is an 
ornament form of the late period. The second ornament does resemble a Lapita 
armband type, and was surface collected from an old village site (SE-SZ-7) on Santa 
Cruz (see Fig. 5.5b). The site record form noted one possible piece of (?plain) pottery, 
and a shell flake, oven stones, coral and Tridacna shell fragments, and midden.
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Both Mdailu and Novlao contained Tridacna ornaments, but it is difficult to determine 
their form from the drawings provided. From Novlao, two Tridacna ornament 
fragments were recovered, one from layer VI and one surface collected. Whether these 
are rings or disks is unclear. A fragment of a wide ring apparently similar to one of the 
known Lapita Tridacna ring forms was recovered from a plainware layer (III) at 
Mdailu, but the shell was not identified. The accession drawing of a definite Tridacna 
"armband" segment, also from a plainware layer at Mdailu (layer II), cannot readily be 
equated with typical Lapita forms.

In neighbouring islands, the trajectory of Lapita forms of Tridacna rings varies 
somewhat, but usually they do not persist into late period sites. One ring variant is 
known from the Kiki phase on Tikopia, with a smaller version in the Sinapupu phase 
(Kirch and Yen 1982:250-251), and two other forms were surface collected. One large 
ring probably of Tridacna found in Zone D on Anuta sounds like a Lapita form from 
the description, but was not illustrated (Kirch and Rosendahl 1973b:88). On Taumako, 
the thin kapkap disk was an early ornament form that persisted into the historic period, 
but there is no published information to date about other Tridacna objects there.

In New Caledonia, Tridacna rings of all shapes are limited predominantly to the Lapita 
part of the Kone period (Sand 2001:83, 85 Fig. 9). In Vanuatu, the situation is different. 
Tridacna "armrings" of varying sizes and widths were found in the first 1000 years of 
occupation, during which time there was no discernible change in form (Bedford 
2000:211 Table 8.13; Bedford 2000:141). Rare examples, which may be somewhat 
wider than earlier forms, are known between 2000-1200 BP, but manufacture had 
ceased by 600BP at the latest. They were superceded by full circle pigs' tusks (Bedford 
2000:195), an ornament form that is not found on Santa Cruz or the Reef Islands.

Spondylus ornaments
Many different forms of Spondylus ornaments are known from Lapita sites, although 
they are not found in all sites. Such ornaments are absent from Green's three Lapita 
sites, and only one, a perforated disk, was recovered from Kamgot, for example (Szabo 
and Summerhayes 2002). Spondylus rings, long units, pendants, beads and tubular 
beads were recovered from Talepakemalai (Kirch 1987, 1988c). Spondylus beads are 
associated with the Kone period in New Caledonia (Sand 2001:83). Kiki phase 
ornaments on Tikopia include Spondylus bracelet segments and a pendant (Kirch and 
Yen 1982:248 Fig.99:245). Spondylus was also utilised in the Sinapupu phase, to make 
biconvex pendants and beads (Kirch and Yen 1982:245, 248). A pendant of similar 
biconvex form was excavated from VK-10 (Emo phase) on Vanikoro (Kirch 1983:104). 
Miniature "long units" (Kirch's Class A2) in Spondylus were recovered from Erueti 
horizons at the Mangaasi and Arapus sites (Bedford 2000:143). Another long unit from
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Erueti levels at Arapus was somewhat similar to the rectangular units from the Kiki 
phase on Tikopia (Bedford 2000:144).

The earliest Spondylus ornaments from the Reef-Santa Cruz are associated with 
plainware pottery at Mdailu (McCoy and Cleghorn 1988:110), although whether these 
resemble Lapita forms cannot be determined from the article and accession data. On 
the information provided, these do not persist beyond the ceramic period.

Other shell ornaments (unidentified)
Both Novlao and Mdailu contain ornaments for which the shell species has not been 
identified, and whose stylistic affinities cannot be determined from the drawings. In 
Mdailu, fragments of fine shell earrings and one intact ring were recovered from layers 
I-II. Although the raw material was not identified in the accession data, these might be 
pearlshell (McCoy pers. comm. 2004), a form that would be unusual. Worked 
pearlshell was reported from Mdailu, layer V (decorated Lapita layer). What appear to 
be similar earring fragments were recovered from Novlao (layers VIII, XIII, XIV), as 
well as a fragment from layer X that may be Tridacna. One other shell ornament was 
recovered from Novlao, for which both shell species, and form are unknown. It came 
from an aceramic layer (VI). Two ornaments of unidentified shell were recovered from 
Mdailu layer IV, one of pendulous form, and another large fragment.

SUMMARY - CONTINUITY AND CHANGE IN SHELL ORNAMENTS

As indicated, comparisons are hampered by the number of ornaments of unknown form 
or material. It would be particularly useful to have more information about the forms of 
Tridacna ornaments from Mdailu and Novlao. The trajectory of Lapita-type Tridacna 
ornaments varies in neighbouring sequences. The material is still in use in the plain 
ceramic phase at Mdailu and in the late period, but recognisable Lapita forms are not 
present in late sites, where the dominant form is the kapkap/tema disk, (with smaller 
disks for neck ornaments and parts of composite earrings), and Tridacna nose sticks 
which are reported ethnographically but are not represented in the archaeology. 
Although the disk is claimed to have considerable antiquity (ca. 2600 BP) on Taumako 
(Davidson and Leach 1991), there is scant evidence for them in early sites anywhere 
despite their wide geographical distribution in the historic period, and a secure example 
is not known in any Reef or Santa Cruz site until SE-RF-3. It is worth noting that 
archaeology produces no evidence to indicate how locally distinctive the Cruzian style 
of kapkap is, as the tortoiseshell overlays which set them apart have not been recovered.
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The unusual Tridacna ring from SE-RF-6, and the range of Tridacna objects of 
undetermined derivation in Mdailu and Novlao, together with the early putative disk 
fragments from Taumako, raise the possibility that there might have been some 
innovation in Tridacna ornaments fairly early in the Reef and Santa Cruz area. On the 
Ifo site in Vanuatu (ca 2600-2000 BP), experimentation with Tridacna commences 
quite early, producing nose sticks and a possible pendant, as well as the navela money 
in fossil Tridacna.

Following a broadly similar regional pattern (with Vanuatu as the exception), Trochus 
rings continue from the ceramic to historic period on Santa Cruz, but they do not appear 
in Reef Islands sites until SE-RF-3. The question arises as to whether they were present 
earlier in the Reefs and were made locally, or only appear there late as a result of 
specialist craft production disseminated through the local trade system.

Again, in the wider region, the ultimate fate of Lapita style Conus ornaments varies. In 
Santa Cruz sites, Conus use continues through time, but the late forms of beads and 
rings are so ubiquitous and nondescript that any claim of longterm continuity is not 
strongly motivated by specific parallels. There is no information about manufacturing 
techniques which might strengthen the argument. Certainly the distinctive Lapita forms 
- grooved ring and broad units - have a short lifespan, apparently not persisting beyond 
the decorated ceramic phase. In plainware contexts on Santa Cruz, Conus working 
continues, but already there seems to be less emphasis on this material than there was in 
Green's three Lapita sites. Conus artefacts are only documented in Reef Islands sites in 
the two Lapita sites, SE-RF-2 and SE-RF-6. Spondylus ornaments appear to be 
confined to the ceramic phase, but insufficient information is available at present to be 
more exact about dating, or forms.

As stated earlier in this chapter, the historical narratives recorded very diverse materials 
and a wide range of ornaments for different parts of the body - this is poorly represented 
in the archaeology of the late sites. The Mateone site produced a wider range of 
ornaments than did either SE-RF-3 or Naiavila, and included Conus and Trochus 
ornaments as discussed above. Other ornaments, some recorded ethnographically, were 
recovered from this site, but these were made in materials other than shell. They 
included a turtleshell earring fragment, bone ear ornament with multiple perforations 
(of which I could find no ethnographic descriptions or illustrations), and a perforated 
flying fox tooth. Turtleshell earrings are well documented ethnographically in texts and 
in photographs (e.g. Dillon 1972[1829]:276, Koch 1971, Labillardiere 1971 [1800]:430; 
Markham 1873:164-165). Ornaments were made of teeth from numerous species, 
including fish's teeth (Quiros in Markham 1967[1904] :38); "an eardrop made of shark's
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teeth" (Brenchley 1873:245); necklaces of human teeth (Markham 1873:164-165). 
Perforated flying fox teeth are not reported from earlier Reef or Santa Cruz sites, 
although Kirch reports them from site ECA (1987:175 Fig.9i). SE-RF-2 also contained 
3 perforated shark teeth. As others have noted (e.g. Davidson 1971, Sand 2001), the 
problem with small components of composite ornaments is that they could have been 
assembled in very different ways. What can be said about the late period shell 
ornaments from Santa Cruz and the Reef Islands is that they are generally quite unlike 
the range illustrated for the Star Harbour region (Mead 1973, Bematzik 1936). With a 
few exceptions (such as composite earrings of turtleshell rings, feather tipped rods and 
Tridacna nose sticks), Reef and Santa Cruz ornaments are also generally unlike those 
from Vanuatu illustrated in Speiser (1990[1923]). The full circle pig tusks of Vanuatu 
do not find their way into this region, though the obsidian does.

The Polynesian Outliers in the vicinity provide interesting points of comparison. On 
Taumako, the late period material culture is clearly related to that of its immediate 
Cruzian and Reef Islands neighbours, and owes little to a Polynesian legacy. Numerous 
ornaments were recovered from the Namu burial site on Taumako, in use around A.D. 
1530-1700. These included:

"Tridacna disk breast pendants, Tridacna nose pieces, Trochus arm rings, 
Nautilus ear discs, and various other kinds of strung ornaments including 
necklaces, anklets, waist bands and head bands. These strung ornaments 
were made up of various combinations of small shell beads, ivory "reel" 
beads, flying fox teeth, small Nautilus pendant units and perforated small 
gastropods. Most of the ornaments found at Namu are very similar to 
ornaments described ethnographically from the Santa Cruz area."

(Davidson and Leach 1991:479-480)

The authors noted that ivory reels were an exception, as these are generally regarded as 
a Polynesian ornament type, known also from Tikopia and Vanuatu. Another exception 
was the Cassis or Ovula limb ornament, worn on the upper arm or just below the knee, 
for which the authors could not find ethnographic parallels.

Reel ornaments were not recovered from archaeological contexts on Tikopia, where 
material evidence for the arrival of Polynesian speakers was also patchy. Ornaments 
first encountered in the Tuakamali phase (A.D. 1200-1800) include pig tooth beads and 
pierced Polinices tumidus shells which form part of a composite nose ornament for 
women, neither of which I have seen reported for Santa Cruz. On Anuta, a drilled tooth 
bead was found in revised chronostratigraphic Zone A. A perforated shark tooth was 
found in late contexts in both islands, but these may have been tools rather than 
ornaments (Kirch and Yen 1982:270).
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TRIDACNA ADZES

Ethnographic evidence
The Cruzian toolkit included "a shell adze, a rude drill, a file made from the skin of the 
giant ray and a shark's tooth" (O'Ferrall 1908:3). Tridacna is the material most often 
mentioned for adzes. Jennings (1898:165) collected Tridacna adzes with" blades of 
regular shape and with a fine cutting edge" which were "bound in a socket of light 
wood, and attached to long hafts by sennit". These adzes were of "reversible pattern" 
Graebner (1962[1909]:l 17) and Speiser (1916:97) described "axes" in which the 
mounting was rotatable. Speiser also described a second form of Tridacna adze, "in 
which the flat blade is fastened directly to the shaft in such a way that the convex side is 
underneath" (1916:97). Smaller tools were used for "hollowing food bowls, bailers 
and other small objects" (Jennings 1898:165), and larger ones for felling trees and 
woodworking (for houses and boat building) (Jennings 1898:165; Graebner 
1962[1909]:l 17). Koch (1971:136-137) reported that adzes for wood working were 
made of Tridacna gigas on the western and eastern Reef Islands and on Santa Cruz; and 
an angled blade with a swivel attachment was used principally for boat building. The 
shell adzes of Santa Cruz were "beautifully finished" compared to those of the Banks 
Islands, and in form, the Tridacna adzes of Santa Cruz resembled the stone adzes of 
Florida, "roughly cylindrical, the cutting edge being a segment of the circumference" 
(Codrington 1972 [1891] :313 and figure). The Cruzian adze he illustrated is mounted 
in a composite haft, but the adze itself is quite unlike any archaeological examples. It 
does resemble, however, a Tridacna adze illustrated by Koch (1971:135 Fig.115 II(i)), 
which is long and thin (13.2cm.long x 3.2cm wide x 2cm. thick), with a similar semi
circular section.

Most of the other Tridacna adzes illustrated by Koch (1971 Fig 115 I and II) are 
probably fully ground hinge forms that are either plano-convex or elliptical/oval in 
section. Most fit comfortably in the Kirch and Yen (1982) categories, although one 
elliptical/oval form has flattened sides. Koch's examples include one micro adze, and 
one possible lip form.

Archaeological evidence
Tridacna adzes were recovered from both SE-RF-3 and SE-RF-19, and are recorded in 
Tables 5.3 and 5.4 respectively. Green (2000b) indicated that adzes made from the 
hinge and dorsal region of Tridacna shells were integrated into the Lapita Cultural 
Complex. The Kirch and Yen (1982) shell adze typology, although developed for the 
Tikopian assemblages, the earliest of which is "Lapitoid", makes a primary distinction 
between these two parts of the shell, and seems generally applicable to Tridacna adzes
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of the Lapita Cultural Complex. Types 3, 4 and 6 have been identified, for example, in 
the early Lapita site of Kamgot (Szabo and Summerhayes 2002). The adzes from SE- 
RF-3 and SE-RF-19 are discussed in relation to this typology.

Five of the six Tridacna adzes recovered from SE-RF-3 were surface collected (see 
Table 5.3). The adze forms recovered from SE-RF-3 do not reflect the diversity of adze 
forms present in the historic period, judging by the illustrations in Koch (1971) and the 
unpublished accession records from McCoy and Cleghorn. Eight Tridacna adzes were 
excavated from SE-RF 19. The broad distinction made between thick hinge and finer 
dorsal adzes is insufficient to encompass the variation seen in the assemblage from SE- 
RF-19, in which some adzes were fashioned along the rib or fold of the shell (Kath 
Szabo pers. comm. 2003).

Dorsal forms
These adzes are made across the lip or body of the shell, and typically retain evidence 
of the external shell architecture. They are also known as lip or exterior adzes. Kirch 
noted in the Anutan examples that certain attributes were determined by the natural 
shell form, e.g thickness which "tends to be relatively constant" and cross section, either 
"roughly quadrangular or occasionally concave-convex" (Kirch and Rosendahl 
1973b:70). The Kirch and Yen (1982) types are differentiated by the degree of grinding, 
and shape of the butt.

The only excavated adze from SE-RF-3 (A-6 Fig.5.6a) is a dorsal type (see Table 5.3 
for details). Judging from the size, and degree of grinding (which has obliterated the 
surface markings of the shell) the adze has been curated (K. Szabo pers. comm. 2003). 
The attributes conform to those of Type 3 of the Kirch and Yen typology (1982), and it 
is similar to an example from Kamgot (Szabo and Summerhayes 2002: Fig.2 (a)).

A second dorsal type was surface collected (S-l Fig. 5.6b) and is made from a small 
Tridacna maxima. Whether this is a Kirch and Yen (1982) Type 3 or Type 4 adze is 
debateable - the butt is somewhat more rounded than their Type 4 exemplars (1982:225 
Fig.89), but not as rounded as those illustrative of Type 3 (1982: 229 Fig 91, d,e).

Site SE-RF-19 produced only one dorsal adze (A-7, Fig.5.6c), excavated from layer 2. 
Because the poll has weathered away, it is not possible to determine what type it is (see 
Table 5.4 for details).

Hinge section adzes
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These are made from the robust hinge of the shell, and are also known as interior or 
ventral adzes. Only one adze from the SE-RF-3 surface collection can be unequivocally 
described as a hinge adze (see Table 5.3 for details). Adze S-3 (Fig.5.7a) is plano
convex in section, and was probably fully ground, although this example is quite 
weathered. It conforms to the attributes of a Kirch and Yen Type 6 adze.
Three hinge adzes were recovered from layers 1 and 2 of SE-RF-19, two of which (A-l 
and A-2) are Kirch and Yen Type 6 adzes (see Table 5.4 for details). The third hinge 
section adze (A-6) is somewhat like the Type 6, and would be plano-convex in section 
had one side been ground further (Fig.5.7d).

Adzes made along a rib/fold
Three examples of adzes made along the contour of the rib or fold, were excavated 
from layers 1 and 2 of SE-RF-19 (Table 5.4). One (A-9 Fig. 5.8a) is badly eroded, but 
has been formed from a thick rib. A-12 (Fig. 5.8b) is a robust example, possibly of 
Hippopus, also quite weathered. The plano-convex section is determined by the rib 
shape. The third, A-13 (Fig.5.8c), is very poorly preserved and has a convex cross 
section.

Unclassifiable as to form or part of shell
The forms of three adzes from SE-RF-3 could not be reconstructed because of the 
degree of weathering and damage (see Table 5.3). S-4 is a broken piece of adze with 
grinding. S-5 is possibly made from a piece near the hinge, and is ground on the dorsal 
surface. Surface Collection S-2 is fully ground, possibly made from a hinge or robust 
rib section (Fig. 5.8a).

Two adzes from SE-RF-19 (A-40 Fig.5.10b and A-14 Fig.5.10a) are too damaged or 
eroded to determine the original forms (see Table 5.4 for details). A-40 may be a hinge 
region adze with an elliptical/oval cross section, and pointed poll. A-14 is a portion of 
a Tridacna adze that has spilt in half - it is not possible to determine which part of the 
shell was used, or the relationship to other adze forms based on shape.

Artefact A-8 (Fig.5.11) is a small ground piece of Tridacna sp. body, recovered from 
Layer 1 of SE-RF-19 (see Table 5.4 for details). This artefact was interpreted by Green 
as a micro adze (accession notebook), (in the Kirch and Yen (1982) typology, less than 
4cm in length), although this field identification in my view should be discarded as it is 
unlike any illustrated micro adzes I have seen.

Also excavated from SE-RF-19 was a Tridacna "chopper" that fits snugly into the palm 
and retains probable use wear scars on three edges (A-42, Fig.5.12). It may be a failed
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adze preform, as large chunks have been removed from one end of the piece on the 
ventral surface, perhaps an attempt to form a bevel. The hinge section of the shell and 
two adjacent folds have been utilised, giving it an asymmetrical shape in plan and cross 
section. The dorsal surface is smooth. Had the adze been completed successfully, it 
would resemble A-6 in form - i.e. a hinge section with adjacent fold retained.

No exactly comparable tool has been illustrated from sites within the region, but there 
are references to Tridacna scrapers/choppers and hammers of varying shapes and sizes 
at different time periods, which suggests that this is not a formal tool type but an 
expedient use of shell fragments. The Pakea site (Banks Islands) contained 18 hammers 
of small and giant T. maxima and T. gigas valves, ranging in weight from 23 - nearly 
900 gms (Ward 1979:10-4/5). Shutler and Shutler (1968:159, 165) reported small 
Tridacna scrapers/choppers of rectangular shape from Aneityum and Efate. Tridacna 
shell flakes showing evidence of use as cutting or scraping implements were recovered 
from layers I and II of Anuta, and from the surface (Kirch and Rosendahl 1973b: 85 and 
Fig 26(b)), and a large (ca. lOcm.x 9cm.) triangular shaped Tridacna shell 
hammerstone was recovered from Area A layer II of the same site. This tool fitted 
snugly into the hand, and exhibited extensive use wear marks (Kirch and Rosendahl 
1973b:90 and Fig.26 (g)). Large flakes and percussors of Tridacna were found in the 
Mateone site (McCoy accession data), and Poulsen (1987) illustrates Tridacna tools 
made along the rib.

Local comparisons
Tridacna adzes represent one point of continuity in the Santa Cruz sequence (McCoy 
and Cleghorn 1988). Both dorsal and hinge adzes, some of recognisable Kirch and Yen 
types, were identified by Szabo in the Reef Islands Lapita site SE-RF-2 (MS 2004). 
Based on the accession data provided by P. McCoy, Tridacna adzes were distributed 
between layers VI-XIV in the Novlao site- i.e. in ceramic and aceramic levels. Dorsal 
forms were easily recognisable from the accession drawings, and include Kirch and 
Yen (1982) Type 3 and Type 4 adzes. Hinge forms were not so readily identifiable, 
although one possible example was recovered from square F7, layer XI/XIII contact. 
The site contained manufacturing debris - a blank and preforms - in layer VIII, and 
another preform in layer X. The distribution of adzes is not confined to any particular 
part of the site.

In the Mdailu site, the information available indicates that Tridacna adzes were 
confined to layers I-IV/VI contact - i.e. generally above layer V. Type 3 and Type 4 
dorsal adzes can be identified from the drawings, and probable elliptical/oval hinge 
forms. There is considerable variation in size, from a large dorsal form to very small
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adzes including micro and slightly larger than micro size (i.e. less than 4cm. length as 
per Kirch and Yen 1982). This variability suggests either a range of functions and/or 
considerable curation of adzes.

Relatively little can be learned from Dai, for which there is information concerning only 
two adzes whose forms cannot be determined from the drawings. Sixty-five shell adzes 
were recovered between layers II-VI in Mateone, of which 19 were hinge region adzes 
(McCoy pers. comm. 2004). (Note that this revises previous advice to Kirch and Yen 
(1982) that hinge adzes were absent from the late period). The adzes include 
identifiable Kirch and Yen (1982) dorsal Types 3 and 4 (based on the accession 
drawings), as well as blanks of dorsal forms. The hinge adzes appear to include Types 
6 and 7. Again, there is considerable variation in size, including many small adzes, and 
micro examples (Type 1). There are also some thin (0.5-1.0cm), narrow adzes, 
apparently highly ground, which may result from curation of larger adzes. Three small, 
thin adzes with asymmetrical quadrangular sections and flattened sides appear to be a 
new type. One of the shell adzes illustrated by Koch (1971:135, Fig. 115 II e) is a micro 
adze, but only one other in his selection has flat sides (1971:135, Fig. 115 II1.).

Regional comparisons - dorsal/exterior adzes
Dorsal adzes of T. maxima were excavated from all chronostratigraphic zones on Anuta 
(Kirch 1982:252 Table 1). The bevel was always formed on the exterior of the shell 
(although a few were bevelled on both surfaces), and was always short, either flat or 
convex. Only Types 2 and 3 of the four possible exterior adze forms were represented 
(Kirch and Yen 1982: 231 Table 29). Notably absent from Anuta was Type 4, the 
pointed butt form, discussed below.

On Tikopia, T. maxima was also the preferred material (Kirch and Yen 1982:208). 
Dorsal Types 2,3 and 5 were represented in the Kiki phase, but had varying trajectories 
thereafter. Type 2 was represented by a single example from the Tuakamali phase. 
Type 3 was present in both preceding phases, but was the dominant form in the 
Tuakamali phase. There was one Type 4 adze from a Kiki context, but this became the 
dominant form in the Sinapupu phase, (where Kirch and Yen (1982) link it with 
Mangaasi ceramics), and persisted into the Tuakamali phase. Type 5 was represented by 
one surface specimen (Kirch and Yen 1982:226 and Table 27).

The Vanikoro assemblage was comprised of 79 adzes, all but one of dorsal form, with 
Type 4 being the most common. Two Type 3 adzes were recovered, one from the 
surface and the second from the deepest level of VK-10 (i.e. early Emo phase) (Kirch 
1983: 98-102).
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Tridacna adzes were present throughout the Taumako sequence, although no typology 
has been published for them. Type 4 adzes were well represented, although Mangaasi 
pottery has not been reported there (Davidson and Leach pers. comm, in Kirch 
1983:109).

In Vanuatu, Type 2 adzes are known for the late period (600BP-ethnographic) and may 
have occurred somewhat earlier, but they are not represented in the earliest sites. Type 
4 adzes are known from 2800-1200BP, and may have occurred earlier, and lasted 
somewhat longer (Bedford 2000:211 Table 8.13).

Regional comparisons - hinge/internal adzes
Only six Tridacna hinge adzes were recovered from Anuta, of which four were 
excavated. Hinge adzes were restricted to Zones E and D, and encompassed Kirch and 
Yen Types 6, 7, and 8 (Kirch 1982: 252, Table 1).

On Tikopia, the general temporal trends were that total grinding, use of the hinge 
region, and plano-convex sections were more common in the early period (Kirch and 
Yen 1982:212). Hinge region adzes are present in all phases, but are more numerous in 
the Kiki phase. All three types are represented in Kiki and Sinapupu phases, but only 
Type 7 is represented in the Tuakamali phase (Kirch and Yen 1982:226). Only one 
hinge region adze was recovered from Vanikoro, a Type 7 excavated from the lowest 
level of VK-10 (i.e. early Emo phase), which was oval in section and "thoroughly 
ground" (Kirch 1983:102).

In Vanuatu, Types 7-8 (hinge region) are documented from 3000-2000 BP, and may 
have persisted somewhat longer, but are absent after 600BP (Bedford 2000:211 Table 
8.13).

Regional comparisons - rib/fold adzes
Rib/fold adzes are not documented formally in the Lapita adze suite, however Szabo 
has identified one piece of worked Hippopus hippopus within the SE-RF-2 assemblage, 
comprised of two major ribs, cut down one side, which may be an unfinished rib adze 
(Szabo pers. comm. 2004). Although the Kirch and Yen (1982) shell adze typology 
does not discriminate adzes made along the rib/fold of the Tridacna shell, nevertheless 
this orientation is illustrated in their guide to Tridacna morphology and terminology 
(1982: Fig. 84). It is possible from the descriptions of Tikopian and Anutan adzes that 
a small number of rib/fold adzes have been subsumed into either hinge or dorsal 
categories.
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Kirch and Rosendahl (1973b) observed in the Anutan assemblage that the interior 
(hinge) portion of the shell had been worked in two ways - one in which the natural 
curvature and interior surface of the shell was retained, and the other where the shell 
was more fully modified. Four adzes were " made from the naturally curved central 
portion of the shell", and of these, three "have concave bevels formed using the natural 
groove of the interior shell surface" (1973b:77). It is possible some of these examples 
may actually be rib type adzes. Certainly Fig. 23d (1973b:75) looks very like SE-RF-19 
A-12, with a concave bevel, and thin cutting edge made from the edge of the shell. As 
hinge adzes on Anuta were restricted to Zones D and E, this must be an early form.

Almost all the dorsal adzes from Tikopia were oriented in the posterior-anterior axis 
across the shell, except for four unfinished adzes found in the Kiki phase of TK-1, 
which were oriented along the body of the shell rather than across it (i.e. along the 
ventral-dorsal axis of the shell) (Kirch and Yen 1982:210). Likewise, one example 
from Niuatoputapu (site NT 91) is also made from the dorsal region of the shell, and 
"would be classified in the Tikopia system as Type 3" (Kirch 1988a: 198). This adze 
(1988a:201 Fig 122(a)) is elliptical in section, and appears to be running down a fold, 
rather than at an angle across the body of the shell as is more common with dorsal 
forms.

Rib/fold adzes are recognised explicitly in some regions. Bruechert indicated that rib 
adzes were known from western Micronesia, the southern Ryukus Islands, the 
Philippines, and were used ethnographically in the northern Solomons (pers. comm, to 
R. Green 1992). Intoh and Ono (2004:16-18) described a number of heavy, gouge-like 
adzes with plano-convex section made from "the dorsal ridge" of T. gigas recovered 
from Tobi Island, Palau. The island has been inhabited since A.D. 1400-1550 (Intoh 
and Ono 2004:26). They state that the same type of shell adzes were reported from 
Sensoror Island and had been observed on Merir Island, but were rarely reported from 
the main island of Palau or other parts of Micronesia (2004:28). Included in Osborne's 
(1966) shell adze typology from Palau, within Class 3, was an adze of I gigas which 
was "triangular in cross section, partly the result of utilizing a rib or ridge of the shell 
longitudinally" (1966:455). Osborne remarked of the rib adze that he had "no 
information as to how shell breaks or is most easily cut or worked and am thus unable 
to bring such data to bear on these artifacts" (1966:455).

Rib/fold adzes of T. gigas were a recognised form on Takuu, and Moir (1986) was 
able to document the production sequence for these adzes, which did not require any 
additional technical skills to those already employed in making other adze forms. The 
first step in their manufacture was the same as that for hinge forms, in that the hinge

237



was separated from the body of the valve by burying the hinge part in the sand, and 
heating the exposed part to weaken the shell and enable the hinge to be detached. After 
this step, the rib pieces were buried, with the interstitial spaces exposed so that they 
could be heated, thus creating potential fracture lines along which to separate the rib.

Gouges made along a Tridacna rib/fold have been excavated from the Urasoko site in 
the south Ryuku Islands, along with hinge adzes (Asato 1990). The report does not 
enable the adzes to be related to a particular chronological period, but Layers III and IV 
of the site range from 2,550±80 BP-1880±75BP. The southern Ryuku adze kit lacks 
dorsal adzes, but the hinge and rib forms "show strong similarities with those in the 
philippines(sic)" (Asato 1990:34). Occasional expedient use of rib fragments may also 
be indicated by two Tridacna "adze-gouges or scrapers" made along the rib of the shell 
surface collected from Emwa and Lelepa (Garanger 1972:108 and Fig.294).

Szabo identified rib/fold adzes from Pamwak (Manus) and Golo cave (Gebe), sites 
ranging from the terminal Pleistocene through early-mid Holocene range (Szabo MS 
2004). At Pamwak the adzes were fashioned from T. gigas, some of which were 
subfossil shell. These are the earliest artefacts of this type in the Asia-Pacific area 
(Szabo MS 2004). A wider number of Tridacnid species was used to make rib forms at 
Golo, including unidentified Tridacnids, T. maxima and Hippopus hippopus (Szabo MS 
2004).

The rib adzes from SE-RF-19 are quite diverse in size and finished form, unlike the 
more standardised types illustrated for Takuu, Ryuku, Pamwak and Golo, discussed 
above. Their presence in SE-RF-19 probably cannot be attributed to more intensive use 
of a scarce raw material, unless the scarcity was very localised, as Tridacna hinge adzes 
persist through the sequence. If it is the case that a few have gone unnoted in Anutan 
and Tikopian assemblages, and that there is an unfinished example in SE-RF-2, it 
seems that rib adzes may be a rare component of Lapita or Lapita-derived assemblages 
in this immediate area. Rib adzes do not become more common over time in Reef or 
Santa Cruz sites, as only one possible example was recovered from Mateone, which had 
65 shell adzes in total. On the information provided from Takuu, no additional 
technical skills are needed to produce them.

MITRA/TEREBRA ADZES

Ethnographic evidence
While there are references to Tridacna adzes in the ethnographic literature, I have 
found no mention of Terebra or Mitra adzes. Codrington illustrated a hafted "volute
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shell" adze from Leper's Island, used for working the inside of canoes, but mentioned 
only "giant clam shell" adzes at Santa Cruz (1972[1891] :313-314). These tools were 
also absent from Koch's (1971) later material culture survey, which included Tridacna 
and Cassis adzes.

Archaeological evidence
Twenty-seven adzes of Terebra and Mitra shell were recovered from SE-RF-3: 3 
excavated, 23 collected from the surface in 1976 and 1979, plus one ethnographic 
example collected by Green (see Table 5.5). Terebra/Mitra adzes have a particular 
significance, as they are "the most visible archaeological evidence for late contact 
between Micronesia and Melanesia... " (Intoh 1999:413) They are a distinctive horizon 
marker, well documented over a wide area in Micronesia and Melanesia by ca.1000- 
1200 AD. The earliest examples appear to came from the EHK site on Eloaua around 
460-620 AD (Kirch 2000b: 129). If so, then this suggests quite complex histories of 
transmission of this innovation, initially from Melanesia to Micronesia, but probably in 
the opposite direction later as Intoh suggests, based on the overall distribution of this 
tool, that the Polynesian Outliers may have played a part in its dissemination (Intoh 
1999:414).

Davidson said of Mitra and Terebra tools on Nukuoro that they "more than any others, 
appear to be restricted by the shape of the shell and difficulty was encountered in 
establishing any meaningful variation" (1971:53). She went further :

"The width and length of the tool depend on the size of the shell. The 
length-width ratio is fairly constant. Thickness varies according to the 
amount of the shell that has been modified. It is, however, difficult to 
measure, because of the shape of the shell, and it is doubtful whether 
comparison of shoulder indices, for instance, would be very 
meaningful."

(Davidson 1971:54).

While the shape and internal architecture of the shells do constrain tool form, there is 
nonetheless room for some variability at the gross morphological level, and in 
manufacturing and finishing details. These kinds of variation will be reviewed briefly 
before the SE-RF-3 examples are described. At the level of gross tool morphology 
there are three main variants, two of which have specific geographic distributions. In 
Fiji, Polynesia (Davidson 1971:54) and New Caledonia (Sand 2001:81-82) the Terebra 
shell is used to form a chisel or gouge by modifying the tip (apex) of the shell. Adzes 
of Mitra/Terebra are made by forming a cutting edge at the aperture end of the shell. 
Such adzes have a wide distribution in Micronesia, but are more restricted in
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Melanesia, as Intoh (1999) has discussed. They have not been found in the Philippines 
or Indonesia, nor in Anuta, Tikopia, and New Caledonia. In a third variant, tools are 
worked at both ends. Nukuoro has both adze and chisel forms, in two cases both 
combined on one tool (Davidson 1971).

There is no standardised classification for Terebra/Mitra adzes, and researchers have 
placed different emphases on attributes related to form, construction and finishing 
techniques. Much of the variation has been attributed to function, and while there may 
be variation in attributes at a local level, there is no systematic combination of features 
that is sufficiently repeated to be unambiguously recognised as a local style. An 
exception to this generalisation is the treatment of the back related to the hafting 
method, which is in some cases distinctive (see Garanger 1972:Fig. 302c-f). The 
Terebra adzes illustrated by Kirch (2000b:130 Fig.5.6) from the EHK site on Eloaua 
are quite similar to those from SE-RF-3, although there may be somewhat less grinding 
on the back.

Mitra/Terebra adzes from SE-RF-3
No examples were found in SE-RF-3 of shells modified at both ends. Two types were 
identified, based on the size of the cutting edge and the treatment of the internal face. 
Type one adzes (N=9) had a thick cutting edge (ca. 1cm) and minimal reduction of the 
lateral extensions of the columella, leaving a flat internal face (see Fig.5.13). There are 
Mitra and Terebra examples of this type. T-3 has rather more reduction internally, but 
less than the Type 2's. A-42 in Mitra looks a little more concave because the columella 
has been partly reduced, however the edges have not been reduced. The thicker bevels 
are not flat but tend to be convex, and some have two grinding facets (T-3 and T-4) 
suggesting that they have been shaped by filing not grinding along a flat surface. A 
regular feature of Type I adzes is an inwardly curved cutting edge.

Type 2 adzes have thin cutting edges and concave internal faces (i.e. the lateral 
extensions of the columella immediately above the bevel are reduced). There are six 
definite examples and five probable (but incomplete) examples, in both Mitra and 
Terebra (see Figs 5.14 and 5.15). The interior lateral extensions are reduced in a 
different plane to the bevel. The backs of most of these adzes tend to be ground to near 
the apex. The exception is BS-RL-A-11, which is not ground so far, but is a very heavy 
shell compared to the others. In A-9, A-11 and T-5 grinding extends beyond the 
exposed columella sections.

Some attributes are shared by both classes. In complete examples, the longitudinal 
shape of the back is convex, sometimes gently rounded (so the back rocks on a
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horizontal surface), and sometimes formed in 2 well delineated planes. One adze (T-8 
Fig.5.16f) has a different stepped-back form which leaves the apical end protruding, but 
it is a very weathered specimen and may be unfinished. The depth of grinding into the 
back is fairly standard, and stops above the columella rather than penetrating into it. 
Finally, most adzes have rounded but nonetheless discernible chins, with the exception 
of M-3, a Mitra adze which has very sharply defined chins.

In this collection, the Mitra columellae are not removed routinely to the same extent: in 
BS-RL-3 A-l, and M-l more of the columella is removed than in M-3 , A-46 or M-4. 
This variation does not seem to be a function of the size of the shell.

The few unfinished examples (Table 5.6 and Fig.5.16) conform to the manufacturing 
sequence outlined by Takayama and Intoh (1978). There is some variation in the 
sequence. In Fig.5.16a the columella has been removed before the cutting edge is 
formed, while in Fig.5.16b the exterior of the shell around the aperture has been shaped 
by grinding before sections of the columella are removed.

Local and regional comparisons
Two worked fragments of Terebra maculata were recovered from SE-RF-2. In one, 

the apex had been removed by cutting the spire and then snapping off the end (Szabo 
ms. 2004). A fragment of a T. maculata adze recovered from the top of SE-RF-2 
deposits is clearly intrusive, as such adzes are not a Fapita form (Szabo MS 2004),

Accession data from McCoy suggests Terebra/Mitra adzes were present in Mateone 
layers IV/V/VI, and in Dai (layer V and surface). If this is complete data, and given the 
lack of evidence for these adzes in the historical narratives, it seems this adze form 
might have dropped out during the late protohistoric/early historic period. Mateone (ID 
#D10-10; excavation unit DIO, layer IV) contained possibly another example of the 
unusual stepped back treatment seen in artefact T8 from SE-RF-3. The accession record 
does not indicate if the adze is finished, but the bevel end appears to be broken. These 
adzes were also recovered by Feach and Davidson from Taumako dating to ca A.D. 
1000 (unpublished information provided to R. Green).

In Vanuatu, Terebra/Mitra adzes are found in later contexts only (post-600BP) 
(Bedford 2000:193), and from Vanikoro "in late prehistoric to early historic contexts" 
(Kirch 1983:102). They were not made in Tikopia or Anuta (Kirch and Rosendahl 
1973b: 102).

LAMBIS ADZES

241



No mention of such adzes in the Reef-Santa Cruz Islands has been found in the 
ethnographic literature. Koch incorrectly refers to Lambis adzes when the examples 
illustrated from Pileni are actually Cassis sp.(1971:133 Fig 115:b & c).

One possible Lambis adze (A-13 Fig.5.17) was surface collected in 1976 from SE-RF- 
3. It weighs 54.7gms, and has a maximum length of 11.0cm. It is very weathered, and 
the bevel end is completely eroded. Lambis adzes are not reported from any of the sites 
investigated by McCoy and Cleghorn (1988 and accession data), nor from Green's Reef- 
Santa Cruz Lapita sites. They were not reported from Tikopia, nor from Anuta (Kirch 
and Yen 1982; Kirch and Rosendahl 1973b: 102). They are also absent from New 
Caledonia (Sand 2001:82), and apparently from Taumako (Leach unpublished data 
supplied to Green 1982). They are known from Vanuatu, however, where they are 
confined to the later end of the sequence, probably 600BP and after (Bedford 2000:193, 
Garanger 1972).

CASSIS ADZES

Koch (1971:133 Fig. 115 1 b,c) illustrates 2 Cassis lip adzes from Pileni, but they are 
otherwise not mentioned in the literature. No Cassis adzes were recovered from any of 
the later Santa Cruz sites, including SE-RF-3. None was found in SE-RF-19 or in 
Mdailu, but two lip types were present in Novlao, one in layer VIII (ca.lOOB.C.- 
A.D.100), and one other of unknown provenience. The excavated specimen is more 
fully ground, and resembles in profile one illustrated by Koch (1971:133 Fig. 1151 (c).

A very eroded but modified lip fragment of Cassis cornuta (possibly an adze fragment) 
was excavated from the top lOcm.of SE-RF-2. According to Szabo, this genus is not 
securely associated with Lapita, and is therefore a recently discarded specimen on the 
surface of the site (ms. 2004). Anuta has the earliest examples of Cassis adzes among 
the Reef-Santa Cruz neighbours, and such adzes are either late or non-existent in other 
cases. On Anuta, 10 adzes of Cassis cornuta were surface collected (a sample only), 
and 4 were excavated. Table 1 (Kirch 1982:252) indicates that Cassis adzes were found 
in all chronostratigraphic zones. All but one example were made from the heavy outer 
lip, with some retaining the natural shape of the lip and others being more heavily 
modified (Kirch and Rosendahl 1973b:69). One example (TP-9 layer II, or Zone B) 
was bevelled at both ends. A single example (from Area A Layer II) was made from 
the interior whorl of the shell.

No Cassis adzes were recovered from Kiki phase sites on Tikopia, with a single lip type 
attributed to the Sinapupu phase, and another made from the shell's inner whorl surface
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collected. An adze identified by Kirch as being similar to the Tikopia and Anutan 
examples was found "within the ceramic zone near Matavai village" on Niuatoputapu 
(Kirch 1988a: 198). A Cassis sp. adze was found with plainware pottery in Samoa 
(Kirch and Green 2001:178).

Cassis sp. adzes are first reported in the Taumako sequence ca A.D. 1000-1100 
(approximately the same time as Mitra/Terebra adzes) and persist into the historic 
period (Leach and Davidson pers. comm, to R. Green 1982). Two examples collected 
by Green from Kahula on Taumako are lip forms (see Plate 5.3). Cassis lip adzes were 
not documented for Vanikoro (Kirch 1983).

CONUS ADZES

One modified piece of Conus with grinding on the interior surface was recovered from 
the Mateone site (McCoy pers. comm. 2004). This may be an adze, but is longer and 
has a more sharply tapered "butt" than any of the illustrated Lapita forms with which I 
am familiar. Alternative functions might also be a chisel or lime spatula (McCoy pers. 
comm.). I can find nothing in the ethnographic narratives that resolves the question of 
use. Occasional Conus adzes also appear late in the Vanuatu sequence, ca.600 BP and 
after (Bedford 2000:208).

Conus adzes are part of the early Lapita tool kit (e.g from Kamgot (Szabo and 
Summerhayes 2002:93;92 Fig 2(e)), although no examples were recovered from Reef- 
Santa Cruz Lapita sites. One Conus adze was dated to the Kiki phase on Tikopia (Kirch 
and Yen 1982:226). As this is not illustrated, it cannot be compared with the Kamgot 
example. No examples were recovered from Anuta (Kirch and Rosendahl 1973b: 102). 
Given the uncertain function of the Mateone object, its dissimilar form, and the absence 
of bridging examples in earlier sites, any argument for continuity is suspect.

DISCUSSION - CONTINUITY AND CHANGE IN SHELL ADZES

The trajectories of shell adzes in Remote Oceania are locally variable, and produce 
some interesting patterns. One of the distinctive features of the New Caledonian Lapita 
phase is the scarcity of Tridacna adzes there. Sand (2001:81) reports one adze made 
from the "heavy portion of the shell" from a Lapita context, and three others from the 
Grande Terre (of different sizes) near sites of the Kone period. In other neighbouring 
sequences, the frequencies of different types vary over time, although in most cases 
hinge adzes become less common.
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In Reef and Santa Cruz sites, both hinge and dorsal region adzes (including Types 3 and 
4) survive through the sequence. The significance of some of the smaller forms in 
Mateone cannot be ascertained without examining the adzes, but they may result from 
curation of larger examples. The rib adzes in SE-RF-19 seem unlikely to be the result 
of external influence because i) there are possible examples in adjacent sequences, and 
there may be an unfinished one in SE-RF-2; and ii) there is a lack of standardisation in 
size or shape compared with rib adzes from geographic areas where they are better 
documented. Their presence may be due to local experimentation or intensive use of 
shell.

Tridacna adzes in late contexts on the Polynesian Outliers are represented by the 
respective researchers as continuities in local sequences, which must therefore have 
been adopted by Polynesian speakers. Davidson observed that the shell technology 
found on most Polynesian Outliers, whether atolls or not, is not "typically Polynesian" 
(1974:273). The change from shell to stone adzes occurred early in West Polynesia (see 
Kirch and Green 2001 for discussions of the Ancestral Polynesian adze kit). Because of 
the scarcity of large Tridacna shells in Samoa, shell adzes are rare at any period. On 
Tongatapu, plainware layers contained stone versions of planilateral and elliptical- 
circular Lapita shell adze forms (Kirch and Green 2001:178,180).

No argument can be made for continuity in Conus adzes in the Reef-Santa Cruz 
sequence, and the possible Lambis adze is presently an anomaly, as no examples are 
known from any earlier Reef-Santa Cruz sites, nor is it a common adze in neighbouring 
archipelagoes until after ca. 600 BP in Vanuatu. The Cassis lip adze is rare at all 
periods in Reef-Santa Cruz sites, but is known from ceramic layer VIII at Novlao, and 
is associated with plain ceramics on Anuta.

Santa Cruz and the Reef Islands, Taumako and Vanikoro all adopted the innovation of 
the Terebra/Mitra adze, although this seems to have been dropped from the adze 
repertoire early in the historic period. Although the Outliers are inferred to have been 
involved in spreading this adze from Micronesia, they were not recovered on Tikopia or 
Anuta, but were present further south in Vanuatu.

ONE PIECE FISHHOOKS IN SHELL

Although neither of the sites analysed in this study produced shell fishhooks, they were 
present in the sites excavated by McCoy and Cleghorn, and it is useful to consider them 
in the regional context. The following discussion is not exhaustive or regionally 
exclusive. The purpose is to illustrate the variability in materials and morphology in
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Lapita and plainware-associated fishhook assemblages, and their development 
trajectories, and then to show how the Reef-Santa Cruz materials fit into these patterns. 
It should be noted that McCoy and Cleghorn (1988:113) refer to both shell and bone 
one-piece fishhooks associated with plain ceramics, but no information was provided 
about any bone hooks from the ceramic period, although one bone hook was recovered 
from aceramic layer III at Novlad.

Materials
Simple, one piece shell fishhooks are a well documented component of the Lapita 
Cultural Complex (Green 2003:16 Table 5, Green and Anson 2000[1998]:62), although 
they are usually few in number. Typically they are fashioned from Trochus, Turbo and 
less frequently from Pinctada. Szabo and Summerhayes were able to discern 
preferential associations between raw material and hook forms in the Kamgot 
assemblage - rotating hooks were typically made from Turbo marmoratus, and jabbing 
hooks typically from Trochus niloticus (Szabo and Summerhayes 2002:94-95). 
Trochus hooks were also reported from the Lapita phase on New Caledonia (Sand 
2001). At Mussau, Trochus niloticus and "pearlshell" hooks were recovered, but the 
raw materials were apparently not as regularised as they were at Kamgot as one of the 
illustrations shows a rotating hook in Trochus (Kirch 1987:173 Fig. 7f). From West 
Polynesia, a pearlshell fishhook blank recovered from Tongatapu site To.l probably 
relates to the middle period of occupation (Poulsen 1987:187 and Plate 68.12). 
Pearlshell hooks and one Turbo hook were found in pottery-bearing levels (II, IV) at 
Falemoa in Western Samoa, and pearlshell hooks only in probably later contexts at 
Falemoa and Potusa (Janetski 1980).

On Tikopia, fishhooks were found in all phases of the sequence, but were very much 
more abundant in the Kiki phase. Most were made from Turbo marmoratus, although 
one preform of Turbo petholatus was also recovered, and five specimens of Pinctada 
sp., but from which phase(s) is unclear (Kirch and Yen 1982). A notable feature of 
excavation on Anuta was the number of fishhooks recovered. In the revised Anutan 
sequence (Kirch 1982), Turbo fishhooks were confined to the earliest Zones, E and D 
(ca. 950 B.C.- 350 B.C. approx) (1982:252: Table 1). Almost all the hooks were of 
Turbo, although the species appears to have been misidentified as T. petholatus, which 
has a "smooth polished exterior" (Wilson 2002:96), unlike the photographs in Fig 
16,a,b,c (Kirch and Rosendahl 1973b) which show Turbo shells with heavy spiral ribs. 
Five hook blanks in T. marmoratus (which cannot be gathered locally at Anuta) were 
also excavated (1973b:62); as well as a few pieces of worked pearlshell (1973b:66 
Table 14).
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Turbo marmoratus was also the preferred material for fishhooks found associated with 
pottery in Layer 4 of the Te Ana Tavatava cave site at Taumako. As Trochus was also 
being worked there, the possibility of a few fishhooks in this material cannot be 
discounted, but no worked pearlshell was found. One large Trochus point (possibly 
from a later period) was recovered (Davidson pers. comm, to R. Green 2004).

No shell fishhooks were excavated from the Reef Islands Lapita sites or from SE-RF- 
19, but some were recovered from Novlao and Mdailu. In both sites, the preferred 
material for fishhooks was pearlshell. (Although worked greensnail (Turbo 
marmoratus) was recovered from both Mdailu and Novlao it appears to have been put 
to other uses. A fragment of operculum was the only evidence of greensnail in SE-RE- 
19). At Novlao, five hook fragments and one blank were recovered from both aceramic 
(layer V) and ceramic contexts (layers VIII and XII). At Mdailu, 11 hook fragments 
and blanks were recovered from decorated Lapita pottery and plainware levels, and 
from the surface, but apparently not from layers I or II.

Morphological comparisons
Little systematic information has so far been published about morphological variation 
within Lapita fishhook assemblages, but local variation clearly exists. Although there 
were some morphological similarities between the Turbo hooks from Kamgot and early 
Tikopian assemblages, only one Tikopian hook closely resembled Kamgot examples 
(Szabo and Summerhayes 2002:95). One Kamgot Trochus hook (2002:95 Fig. 5e) was 
also said to have "close parallels" to a New Caledonian hook.

As many of the illustrated early hooks are incomplete, it is rather difficult to make 
comparisons about their basic forms, but the three distinctive attachment devices 
identified by Kirch and Rosendahl (1973b) in the Anutan assemblage provide a useful 
point of comparison. It seems from the examples illustrated that notching for the 
attachment device may be restricted to the outside of the shank in Remote Oceania, but 
may be on either the inside or outside of the shank in Near Oceania. Only one 
attachment device was identified at Kamgot, a double notch on the inside of the shank 
(Szabo and Summerhayes 2002). The New Caledonian example to which the authors 
made comparison also had double notching, but on the outside of the shank (see Sand 
2001:84-85). Trochus hooks from the Arawe islands had either exterior notching 
(Smith 1991:98 Fig 5.16, shows Kirch and Rosendahl Type HT1) or interior notching 
(Smith 1991:100 Fig.5.18, shows Kirch and Rosendahl Type HT2). In the Anutan 
assemblage, however, Kirch and Rosendahl found that the hook was always oriented in 
the same way relative to the inner surface of the Turbo shell- when the inner surface 
faced the observer, the shank was "invariably" on the left- and that the line attachment
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device was always on the outer surface of the head (1973b:62). Line attachment 
devices could be classified for 19 hooks, and appeared to have some chronological 
significance. Type HT1 was found in Zone E only; HT2 in Zone D only, and HT3 in 
both (but N= 9/10 were found in Zone D). Both jabbing and rotating hooks were 
present in Anuta.

On Tikopia, rotating hooks were more common than jabbing forms, and the dominant 
line attachment device was Type HT3, with a single example of Type HT2 present. In 
the specimens illustrated, the notching is always on the exterior of the head/shank. The 
Kiki phase assemblage contained few completed hooks - 126/142 were incomplete 
(Kirch and Yen 1982:238-239).

In New Caledonia, two forms of fishhook are known from the Lapita period. A long 
Trochus hook with double notching for the attachment (from WKO013A) is "nearly 
identical" to examples from Mussau (Sand 2000:23), and exhibits the same notching 
seen in hooks associated with the early plainware phase on Anuta (Sand 2000:28). A 
second form is "much finer, but with a more angled point" (Sand 2001:84).

Drawings kindly provided by Dr. J. Davidson show that the Taumako hooks are quite 
variable in thickness and overall size, with predominantly rounded bends. One robust 
example resembles an Anutan hook (Kirch and Rosendahl 1973b:65 Fig. 18a #734), 
although the exterior notches in the line attachment (Type HT2) are more widely 
spaced. The notching is on the exterior of the shank. Line attachment Type HT3 is also 
identifiable on another example, and some of the bend shapes resemble Tikopian and 
Anutan examples.

The hooks from Novlao are too fragmented to permit external comparisons, and the 
Mdailu hooks are also quite fragmented. They vary in thickness and shank length, and 
have predominantly O- or U-shaped bends, with one possible V-shaped bend. One 
specimen (from level III/IV contact) has the HT3 attachment device, and is very similar 
to an example from Anuta (Kirch and Rosendahl 1973b:65 Fig. 18j).

Duration and Trajectory
In most of the sequences examined, Lapita style fishhooks do not persist into late sites. 
The case for Tikopia is unclear. Hooks are more numerous in the Kiki phase, but are 
present right through the sequence, however there is no discussion about whether the 
late and early forms are morphologically similar. Such comparisons may have been 
impossible because of high fragmentation rates - although the Sinapupu and Tuakamali 
phase are reported as having 40 one-piece hooks in total, only 16 of these are actually
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complete hooks (Kirch and Yen 1982:238 Table 31). The authors do note that the 
protruding knob form of head attachment, "reminiscent of East Polynesian fishhook 
forms" is found only in the Tuakamali phase (Kirch and Yen 1982:239). Table 51 
"Distribution of Diagnostic Artefacts and Other Cultural Traits by Phase" (1982:320) 
indicates continuous distribution of one-piece fishhooks.

Fishhooks have not been documented from Vanuatu Lapita sites to date, nor are they a 
feature of later periods (Bedford and Spriggs 2002:149). They were also absent from 
Pakea (Ward 1979). There were no fishhooks from the latest occupation layer on 
Anuta, and when the original tabulated hook distribution (Kirch and Rosendahl 
1973b:66 Table 14) was reassigned to the revised Chronostratigraphic Zones (Kirch 
1982), most of the hooks (N=37/45), blanks (N=25/29) and worked shell (N=17/22 
pieces) came from Zone D. The two hook forms from the Lapita period in New 
Caledonia evidently lasted about 1000 years (Sand 2001: 87 Fig.9), and overlapped in 
time from about 600 B.C. with Loyalty Island hooks which were unrelated to Lapita 
forms, and were smaller in size (Sand 2001:85).

Fishhooks in any material are rare in the late sites of the Reef and Santa Cruz Islands. 
No fishhooks were recovered from SE-RF-3, nor were hooks mentioned in the materials 
relating to the Dai site. One fine bone hook was recovered from Novlao (layer III), and 
one pearlshell hook from Mateone (square D9-VI), which is unlike earlier forms 
(McCoy and Cleghorn accession records). In neither case could the stylistic affinities of 
the hooks be determined. It is not surprising that shell hooks are rare in late sites - this 
is what we would expect from the ethnographic narratives, which describe hooks made 
of alternative materials such as tortoiseshell (Coombe 1911:188; Dewar 1892:251 
observed in Carlisle Bay), as well as a range of fishing techniques that did not involve 
hooks.

TROLLING LURES

Trolling hooks were not recovered from either SE-RF-19 or SE-RF-3, but they are 
documented in other sites. Koch (1971: 41 Fig.29) illustrates a bonito hook (te matau) 
with pearlshell shank and tortoiseshell point from Fenualoa, but I could find nothing 
else in the literature pertaining to bonito fishing by Reef Islanders. The term is 
Polynesian for a fishhook rather than a lure (Kirch and Green 2001). Both the point and 
lugs for snood attachment (which are divided into 2 projections) have Solomonic, rather 
than Polynesian, affiliations (e.g. Beasley 1980[l928]: 69, and Plates CV and CVI). All 
this suggests borrowing, not inheritance as its source.
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Amongst the Reef-Santa Cruz neighbours, bonito was prized. Rivers (1914:331) stated 
that the Tikopia caught it using a tortoiseshell hook baited with a white feather, but 
Kirch and Yen (1982:244, 241 and Fig.95n) illustrate a pearlshell lure point of typical 
West Polynesian type from the Tuakamali phase. Locals in possession of similar points 
regarded them as ancestral heirlooms. In the Star Harbour area, bonito fish were the 
incarnation of tutelary deities, and their capture a focus of ritual practices, and initiation 
rites (see Davenport 1981, Swadling 2000). They were caught from bonito canoes 
highly embellished with shell inlay. Bonito fishing did not achieve this importance in 
the Reef or Santa Cruz islands, where shark noosing in contrast was the rite of passage 
for young males.

Green (2003:16 Table 5) listed one piece trolling lures (often of Trochus) as one of the 
core components of the Lapita Cultural Complex. Examples of trolling lures from the 
early Reef-Santa Cruz sites are rare. No trolling lures were recovered from SE-RF-2, 
SE-SZ-8 or SE-RF-6, nor from Novlao, but Trochus lures were excavated from 
plainware and Lapita layers at Mdailu (McCoy and Cleghorn 1988: Fig.6). They are 
not documented archaeologically from any late sites. The ethnographic example 
illustrated by Koch, (referred to above), is unlike the earlier forms, but the solid 
projection by which the snood is attached in the Mdailu examples is one of two 
attachment devices found in the Solomons, so the principle of this attachment device 
continues (Beasley 1980[l 928] :69).

On Tikopia, three lures of Trochus niloticus morphologically similar to the Mdailu 
ones were associated with the Kiki phase. They differed from the Mdailu ones "in 
minor details of shape and grooving of the line-attachment limb", and the presence of a 
distal perforation (Kirch and Yen 1982:243). Similar lures were excavated by Leach at 
Taumako (pers. comm, cited in Kirch and Yen 1982:243, but their material is not 
stated) and by Specht who recovered a proximal fragment from Watom, Site Wc7-20, 
dated to approx. 2,500 B.P. (pers. comm.cited in Kirch and Yen 1982:244).

GORGES FOR CATCHING FLYING FISH

Ethnographic evidence
Jennings described the equipment for catching flying fish, which consisted of 
"boomerang shaped hooks of tortoise-shell attached by short lines to weighted floats" 
(1898:165). Edge-Partington (1969:161 No.l) illustrates the coloured wooden float, 
again with boomerang shaped tortoiseshell hook that would be baited with crab. (Koch 
also illustrated another device from Santa Cruz that has a short cylindrical float, and 
larger sized triangular hook (?wood) for catching larger fish (1971:43 Fig. 30 d,e)).
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Although the gorge technique is widespread, the devices are locally distinctive. In the 
Solomons, a carved and inlaid bird adorns the top of the float, and the hook is made of 
pearlshell, often in the shape of a minute fish (See Beasley 1980[1928]:65 and Plate 
CI). Another example from the Gilberts consists of a half-grown coconut from which 
the fruit is removed, a line in which human hair is incorporated, and a hook of coconut 
shell (Beasley 1980[l928]:66 and Plate CII). The Tikopia followed a different practise, 
catching flying fish at night by attracting them to canoes by torchlight, and catching 
them in a net (Beasley 1980[ 1928]:330).

Archaeological evidence
Although not reported from either the Reef-Santa Cruz Lapita sites or SE-RF-19, a shell 
hook "for catching flying fish" was recovered from a ceramic context (layer XIV) at 
Novlao (McCoy and Cleghorn accession data - the shell is not identified). Poulsen 
(1987: 188, 185 Fig. 68:11) reported a gorge made in fish bone, from the early period of 
To.l. The Tongan example is much more delicate than the Novlao one. Although 
widely documented ethnographically in the South Pacific, early archaeological 
examples appear to be few in number.

FISHHOOKS - SUMMARY

The first recourse for explanations of change in fishing gear is to environmental 
variables, with which fishing techniques and equipment are inextricably intertwined. 
The geomorphology of the marine environment affects the distribution and accessibility 
of fish taxa, and therefore what capture techniques best suit different zones, and the 
feeding habits of fish determine whether or not they can be taken by hook (Kirch and 
Dye 1979, Walter 1998). As Szabo and Summerhayes (2002) have discussed in the case 
of Turbo marmoratus, shell habitats may affect the availability of raw materials from 
which hooks can be manufactured. Kirch and Yen (1982:238) thought the different 
shell preferences on Tikopia and Anuta were probably explained by the unavailability 
of T. marmoratus on the Anutan reef. The prevalence of fishhooks on Anuta was 
explained as an adaptation to the geomorphology of the island, which had an extensive 
submarine platform, and hence restricted inshore resources (Kirch and Rosendahl 
1973b:92,103). This was reflected in the fish species present in the midden, which 
consisted predominantly of fish that could be caught by angling.

Site SE-RF-19 contributed no information about fishhooks associated with plain pottery 
on the Reef Islands, but continuity in the choice of raw materials is demonstrated in 
Lapita and plainware layers at Mdailu. Although it is difficult to make comparisons 
with overall form, the attachment device HT3 in plainware context at Mdailu was also
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associated with plainware ceramics on Anuta, and the minimally decorated ceramic 
assemblage from Taumako.

One-piece shell fishhooks are rare in the proto/historic period. The single example 
from Mateone is made in pearlshell, but does not resemble earlier forms. The decline in 
hooks cannot be explained by unavailability of materials, as both Santa Cruz and Reefs 
sites (SE-RF-3) produced worked pearlshell. These islands have rich inshore fisheries, 
in which a variety of techniques besides angling are productive. The decline in shell 
hooks over time is also not unusual in a wider geographical perspective. Osmond 
(1998:216) cites pers. comm, advice from Chowning, that "at the time of European 
contact, a number of societies did not use fishhooks, even though the archaeological 
evidence makes it clear that they can be attributed to POc culture. In many places 
fishing with hook and line is a post-contact phenomenon".

No Trochus shell lures are reported from any of the late (Group 1 or 2) sites. The 
bonito lure illustrated by Koch (1971) is stylistically similar to Solomonic not 
Polynesian hooks. The gorge is shown to have some antiquity in the area, but the later 
archaeological example is in tortoiseshell, which accords with the descriptions in 
ethnographic narratives. Whether or not both materials were used in earlier sites, and 
therefore whether the tortoiseshell version is an innovation or preferred retention, 
cannot be resolved on present evidence.

OTHER WORKED SHELL

Worked Pinctada - ?ornaments/peelers
Worked Pinctada sp. was recovered from SE-RE-3, but not from SE-RF-19.

Ethnographic evidence
It is not possible to be specific about the function of these worked pieces as mother of 
pearl shell was used to make pendants and spoons. The latter were "often pierced and 
provided with a coconut cord" (Speiser 1916:59-61). Edge-Partington (1969:159 Figs 
5, 6, &7) illustrates three pearlshell spoons of different shapes "for eating coconut etc". 
Fig. 7 has a cord attached through the perforated hinge, and additional perforations on 
either side of the piece through which tassels (of unspecified materials) are attached. 
Fig. 5 is a completely different shape, and lacks the simple suspension cord but also has 
tassels. Fig. 6 appears to be an unmodified shell.

Archaeological evidence
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Table 5.7 Worked Pinctada sp. Shell - SE-RF-3

Artefact
ID#

Provenience Depth
(cm)

Fig# Wgt
(gms)

A-25 N-26 layer 1 level 7 60-70 not
found

n/a Not located. Described as "worked 
pearlshell". Accession drawing 
indicates a small fragment

A-3 0-25 layer 1 level 2 10-20 5.18a 3.3 Fragment of shell with one cut edge.
A-26 0-26 Layer 1 level

7
60-70 5.18b 8.8 Hole drilled bilaterally through hinge.

A-38 P-26 level 9 80-80 5.18c in
pieces

Hole drilled from one side, through 
umbo.

A-37 P-26 level 9 80-90 5.18d 5.7 Substantially intact shell

Artefact A-26 consists of the hinge section of shell, through which a hole has been 
drilled bilaterally. The hole is asymmetrical on the dorsal surface (see Fig.5.18b), with 
maximum dimensions of 3.6mm wide and 3.5mm long. On the ventral surface the 
perforation itself measures ca. 2.5mm across, with an outer worked area of 3.4mm 
diameter. Both sides of the hinge have been ground, and one edge of the shell has been 
cut or worn from use.

A-38 is described as a breadfruit or pana peeler (Green accession notebook), the local 
name for the shell being "Nyialo". It is partly ground on both sides of the hinge, and 
on the ventral surface. A hole has been worked from one side through the umbo 
(Fig.5.18c). A-37 (Fig. 5.18d)) is a virtually intact shell with evidence of working or 
cutting on both sides.

Worked pearlshell was also recovered from Group I sites on Santa Cruz. Cut pearlshell 
was recovered from layers IV,V and VI at Mateone, including a possible inlay piece, 
and Dai contained a pearlshell spoon. As well as the fishhooks and fragments, 
occasional pieces of worked pearlshell were recovered from Novlad aceramic layer VI 
(i.e. Group II sites).

Worked pearlshell is also well documented from ceramic sites (Group III and IV). 
Worked pearlshell was also found associated with decorated and plain ceramics in 
Mdailu. SE-RF-2 contained pieces of cut pearlshell, two of which resemble fragments 
described elsewhere as knives or fishhook tabs, although Szabo is reluctant to assign 
any functional interpretation (Szabo pers. comm. 2004). (Note that Kirch (1987:172 
Fig.6a; 174) recovered objects interpreted as pearlshell food scrapers from the Mussau 
sites, which had sharpened slicing edges and resembled a form known 
ethnographically).

Miscellaneous worked shell
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Table 5.8 Other Worked Shell - SE-RF-3

Artefact
ID#

Provenience Depth
(cms)

Fig# Wgt
(gms)

A-5 N-25 layer 1, level
2

10-20 5.19b 6.9 Cypraea tigris cap. Not obviously 
worked

A-62 0-26 level 12 110-
120

5.19a 10.4 Isognomen fragment with cut/wom 
edges.

A-5 is the cap of a Cypraea tigris, accessioned by Green as an octopus lure. The edges 
show no obvious signs of working. Some of the functions ascribed to large Cypraea 
caps, such as scrapers, peelers and lures - must be treated with caution since 
Spenneman (1993) addressed the problem of distinguishing between natural breakage 
patterns of tiger and other smaller cowries, and anthropogenic damage. The shape of 
artefact A-5 in fact conforms to Spenneman's Type 10 breakage pattern (1993:43 Fig. 
5X), which resulted from dropping the shell on its side. His experiments produced 
separated caps with both jagged and smooth edges, therefore the condition of the edge 
itself was not diagnostic.

However, the use of tiger cowrie caps as octopus lures is attested ethnographically from 
Santa Cruz (Finsch 1914:135 cited in Spenneman 1993:42), and the example from the 
SE-RF-2 Lapita site was worked around the edge and did not fit a natural breakage 
pattern (Szabo MS 2004). There is therefore, both archaeological and ethnographic 
testimony to the use of Cypraea caps in this area, even if this particular example is not 
certain.

A-62 is a fragment of Isognomen sp. with cut/worked edges. Its function is unknown.

WORKED PENCIL SEA URCHIN SPINES

I have found no mention of sea urchin spines in the historic literature. Locals told Yen 
that a spine of Heterocentrotus sp. found at Naiavila had been used as arrow point 
material, but this usage could not be confirmed from working or use wear (Yen 
1976b:218).

Although the McCoy accession data is somewhat sketchy, there is clearly variation in 
the way spines are modified in the Reef-Santa Cruz sites, and variation has also been 
described in Lapita sites from further afield, as will be discussed below. Sinoto and 
Kellum (1965:24) found that there was some temporal significance to the 5 types of
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tools made from sea urchin spines at the Hane site. These seem rather neglected 
artefacts, but it may be worthwhile for wider comparisons to be made.

Three examples of worked sea urchin spines were excavated from SE-RF-3. All were 
interpreted by Green as files.

Table 5.9 Worked Pencil Sea Urchin Spines - SE-RF-3

Artefact
ID#

Provenience Depth
(cms)

Fig. # Wgt
(gms)

Length
(cms)

A-35 025, level 9 80-90 5.20a 2.3 4.2 Retains the proximal end of 
the spine. Additional 
grinding on naturally flat 
edge.

A-23 027, layer 1, 
level 6

50-60 5.20b 1.2 2.6 Curved bevel.

A-48 P26, level 10 90-100 5.20c 1.7 3.7 Bevel formed at right angles 
to naturally flat side.

A-35 retains the proximal end of the spine, and appears to have been ground/reduced 
further on the naturally flat side of the spine. The final form cannot be determined as 
the spine is broken. Bevels have been formed on A-23 and A-48, in the latter example 
at right angles to the naturally flat side of the spine. The tip of A-23 seems also to have 
been flattened, so that there are two worked surfaces. As both are broken, it is not 
possible to say which end of the spine has been altered.

Modified spines have not been reported from Dai. A small number were excavated 
from Mateone - a file from layers VI and V, and an abrader from layer VI. The files 
have been bevelled, but it is not certain that they are formed exactly like the examples 
in SE-RF-3.

No worked sea urchin spines were recovered from SE-RF-19, in contrast to the Novlao 
site, from which 16 modified spines, comprising a number of different types, were 
excavated. The most unusual of these are the laterally reduced "knives" which were 
recovered from the youngest ceramic layer (VIII) and three aceramic layers (VIb, VI 
and V), all from excavation units near the large overhang. These knives represent a 
point of continuity between late ceramic and early aceramic layers, but do not seem to 
occur in the Group I sites. Accession drawings of the knife suggest it may be similar to 
the example illustrated by Szabo and Summerhayes from the Kamgot Lapita site 
(2002:94 Fig 4.k)
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Four other forms of echinoid tool were excavated from Novlao, but in most cases it is 
impossible to tell the extent of modification from the accession sketches. "Abraders" 
were excavated from 4 pottery-bearing layers (between VIII and XVIII). "Pointed 
spines" were accessioned from layers V (aceramic) and XVII (ceramic). A "file" (sketch 
shows a bevel) was recovered from layer XVb (ceramic), and a "worked spine" from 
layer XVI (ceramic).

Regional comparison
No modified spines were mentioned in the accession data provided for Mdailu, or 
Green's Reef-Santa Cruz Lapita sites, but they are known from other Lapita sites. At 
Kamgot and Tikopia, echinoderm spines have been worked to form both tools and 
ornaments. A perforated spine from Kamgot (Szabo and Summerhayes 2002:96 Fig. 
6.e) was interpreted as a pendant, and is a unique find in a Lapita assemblage. The 
more common putative ornament form is the sort confined to the Kiki phase on Tikopia 
which had not been abraded but had a groove cut around the proximal end, and might 
have served as pendants (Kirch and Yen 1982:271). Similar grooved sea urchin spines 
have been recovered from other Lapita and post-Lapita sites: Arapus (ca 3000 BP.) and 
at Ifo (ca 2300 BP) (Bedford and Spriggs 2002:146), and from Samoa (Janetski 
1976:72-73) and Fiji (Best 1981:15, 1984:461). The interpretation as pendants is 
speculative. Rattles made of bunches of these spines, tied together at their proximal 
ends, were common in St Matthias. The collector, Buhler, was told by locals that the 
form came from the Solomon islands (Ohnemus 1996:338-399 and Fig.413).

Two examples of abraders were illustrated from Kamgot (Szabo and Summerhayes 
2002 :94 Fig 4 k, 1). Fifteen abraders were recovered from Tikopia, spanning all phases 
of the sequence. Most had a single bevelled facet on the distal end (Kirch and Yen 
1982:255; 320 Table 51). Six modified spines were recovered from Zones E, D, and B 
on Anuta (site An-6), and most had one or other end reduced. One example was 
reduced along an entire side. Another modified spine from Zone B (TP 10 Layer II) was 
shaped by two opposing facets into a sharp-angled end (Kirch and Rosendahl 1973b:82- 
83). Green collected three modified spines from the Kahula site (Taumako), two of 
which are bilaterally reduced at the distal end, while the third seems to have a simple 
bevel (see Plate 5.4). Poulsen's Tonga examples, the earliest from the ceramic part of 
the sequence, are all of the bevelled type (1987:212). This artefact is also known from 
Ancestral Polynesian sites on Niuatoputapu and Western Samoa (Falemoa) (Kirch and 
Green 2001:181 Fig.7.4).

Kirch and Green (2001:183) cite ethnographic and archaeological evidence (from 
plainware layers at To'aga, Western Samoa) for drill points of sharpened echinoid
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spines, which they include in the Ancestral Polynesian toolkit. This use is not 
documented in the historical narratives in Santa Cruz and the Reef Islands, and none of 
the spines from the McCoy and Cleghorn excavations looks a likely candidate.

RATES OF CHANGE IN SHELL ARTEFACTS - A REGIONAL VIEW

Green (2003), drawing on Bedford and Spriggs (2002) plus other regional overviews, 
has suggested that in many sequences from which dentate pottery drops out, there is a 
much slower rate of change in the portable artefact assemblages, so that pottery and 
artefact assemblages do not change synchronously. The shell and bone objects from the 
historic end of the Reef-Santa Cruz sequence certainly look different from the Lapita 
assemblages of the beginning. The question then is whether the pattern of change in the 
Reef-Santa Cruz material culture is so different from the trajectory of Lapita artefacts 
in other islands that it suggests something different happened in history? To examine 
this, changes in the Reef-Santa Cruz sequences will be compared with those of two 
neighbours, Vanuatu and New Caledonia.

Sand (2001) documented the nature and rate of change in the non-ceramic inventory of 
New Caledonian sites. Of the 49 individual objects tabulated in 26 broad categories 
(Sand 2001:87 Fig. 9), ten were confined to the Lapita period only (i.e. the first 300 
years of settlement). Amongst the shell objects of limited duration were decorated 
Conus armbands and Tridacna ring ornaments (although these rings may have lasted 
perhaps another 100-200 years). Additional objects are discussed in the text but do not 
feature in the tabulation. To those objects restricted to Lapita sites may be added 
pierced flat disks of Conus shell, and a polished and pierced fish vertebra (Sand 
2001:81, 84).

Six objects that were present in the Lapita period persisted into, but not beyond, the 
Kone period (not later than the beginning of the 1st millennium A.D.). The shell 
component included early fishhook forms and Tridacna adzes. Fishhooks "show 
marked evolutions in typological forms" (Sand 2001:84). Two forms were present in 
Lapita sites, one with parallels in other sites in northern Melanesia, while the second 
was "much finer, but with a more angled point" (Sand 2001:84). No Lapita-related 
hooks are known from the Loyalty Islands, but Kone period hooks there overlap in time 
with those on the Grand Terre and differ from them primarily by their size (Sand 
2001:85). Tridacna adzes are always rare, and last perhaps another 200 years or so 
beyond the Lapita period.
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Only eight objects present in the Lapita period persisted right through the sequence 
(Sand:2001). These included Conus armbands, Trochus armbands, and shell beads. 
Trochus ring size or manufacturing techniques were stable over this time (Sand 
2001:83). (Trochus rings decorated with zigzag patterns on the outer surface were a late 
innovation, and an exception to this generalisation). Similarly, no significant 
differences were seen in the shell beads, except that Spondylus was used only in the 
Kone period. "The evolution, may, though, lie in the final use of the beads and not in 
their production" (Sand 2001:83). Cypraea octopus lures, although not included in the 
seriation table, were also present all through the sequence (Sand 2001:85).

Sand (2002:86) remarked about the losses from the original Lapita inventory as 
follows:

"... the demise of specific types of Lapita objects before the middle 
of the first millennium BC must be seen as a profound evolution in 
local society. It is not only the intricately decorated pots that drop out 
of the cultural set after the first centuries of settlement, but a wide 
part of the coloniser's ancestral culture. This shift in the production 
of specific items may be related to a shift in cultural symbols, related 
to the slow process of establishing the different Austronesian groups 
in their 'new' land. Diversification of settlement pattern, the spread 
inland, population growth, general abandonment of first settlement 
sites and relocation nearby, all point to a phase of rapid cultural 
evolution."

Slow changes are seen in the 1500 years of the post-Lapita chronology, but Sand 
cautions that this might be a product of poor data relating to this period (2001:86). 
New fishhook types develop in this period. From the beginning of the first millennium 
A.D. many "local indigenous" cultural traits can be recognised, as well as decreasing 
contacts between the Grande Terre and the Loyalty Islands (Sand 2001:86-87).

The turn of the second millennium A.D. is a point of marked change (Sand 2001:86). 
Of the total 46 objects tabulated, six appeared for the first time around ca A.D. 600- 
800 and a further 12 thereafter. Many of these new objects are in stone, and some form 
part of the Kanak Cultural Complex. New shell items include Terebra gouges, oyster 
shell ornaments and incised armbands.

Changes in the material culture inventories of Vanuatu are summarised in Bedford 
(2000) and Bedford and Spriggs (2002), the proviso again being that parts of this 
sequence (particularly the Lapita period, and c. 1200-600 BP) are also poorly 
represented (Bedford 2000:204). Vanuatu Lapita sites have not to date produced shell 
fishhooks, long units or decorated bracelets, although Bedford does not discount the 
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possibility that this represents sampling error not local idiosyncrasies (2000:205). In 
the Vanuatu sequence, "it would appear that non-ceramic artefacts were generally not as 
susceptible to change as were ceramics, as they continued to show continuity in form 
over much longer time periods" (Bedford 2000:210). Many earlier forms persisted for 
1000 years, and some for as long as 1500 years although this period is not so well 
documented. The main trend in the portable artefacts over the first 1500 years is "a 
tendency over time to a restriction in variety and quantity" (Bedford 2000:210).

Tridacna armrings continue from the earliest phases, but are rare from 2000 BP 
onwards and may be somewhat wider than before, and are finally replaced by pig tusk 
bracelets ca 600BP. Trochus armrings are rare until ca 600 BP, but are, like the pig tusk 
bracelets, "ubiquitous" in the later part of the sequence (after 600 BP). Conus rings and 
beads are present in most periods, but the larger armrings become rare by 2000-1600 
BP and are absent from the ethnographic period. Tridacna is used to fashion adzes in 
all periods, but after ca 600 BP adzes are made only from the dorsal region, and are not 
so heavily ground as earlier examples (Bedford 2000:208). Miscellaneous shell 
pendants are patchily distributed through the sequence (2000:211 Table 8.13). Grooved 
sea urchin spines are rare in the early sites, and are not securely documented after 2500- 
2000 BP (2000:211 Table 8.13).

Tentatively identified from 2500-2000 BP are Tridacna nose ornaments, as well as the 
navela of fossil Tridacna on Erromango, the earliest example of an island-specific 
artefact. Both objects are known from the ethnographic period. The latter part of the 
sequence, from ca 600 BP onwards, marks the point of greatest contrast and disjuncture 
(although as stated, the preceding years from 1200-600 BP are scarcely known). As 
well as the change in Tridacna adzes noted above, Lambis, Mitra/Terebra and 
occasional Conus adzes appear. New shell necklace forms appear, of cut Conus beads 
or rings, as well as pendants of perforated whale and crocodile teeth, and pig tooth 
beads (Bedford 2000:209). The pig tooth necklace and whale tooth beads may indicate 
Polynesian influence (Spriggs 1997:218). Tridacna circular beads are also found in this 
period, as are perforated shells of Cypraea and Spondylus made into necklaces and 
anklets. Conch shell trumpets are known from burials. Conus beads were used as 
decoration rather than shell money as they were in the Banks Islands (Bedford 
2000:209). Other late necklace forms were made of shell and fish vertebrae beads 
(2000:209).

DISCUSSION
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A number of problems have been encountered in trying to assess coherence over time in 
shell artefacts - specifically, the scarcity of ethnographic information concerning 
systems of enduring structures referred to in Chapter One; the adequacy of the record in 
this case; and the nature of assemblages. Each of these problems is discussed below.

Evidence of enduring structures
The narratives were informative about the distributions of different artefacts, and often 
about locally idiosyncratic attributes. However they were relatively uninformative 
about local systems of meaning, and how any of these artefacts functioned in the 
reproduction of these meanings. What is interesting about this material is that many of 
the objects that observers think of as iconically late period Reef-Santa Cruz - the sort 
that find their way into art books and collections - are not represented in Group I sites. 
Examples are red feather money, the woven products of the back strap loom, carved 
and painted objects in cuttlefish, anthromorphic duka figures, and distinctive turtleshell 
overlays on Ze/no/kapkap disks. Of these, the duka figures are extremely important in 
local religious practice (see Davenport 2005), yet they are invisible archaeologically, 
and there are no obvious precursors in another form. The kapkap disks might be 
heirloom objects (Davenport 2005), but the overlay which makes them locally 
distinctive is again not known archaeologically.

Adequacy and nature of the record
Firstly, the data available on which to make an assessment of continuity or change in 
shell and bone artefacts over the longterm is very uneven. While the early (ceramic) and 
late (last 600 years or so) parts of the sequence are well represented, only one site, 
Novlao, informs on the early aceramic period. While the portable artefacts from the 
upper layers resemble those from other Group 1 sites, McCoy and Cleghorn noted 
(1988:114) that the bridging layers V,VI,VII:

"lack a number of diagnostic items characteristic of Santa Cruz material 
culture at contact. The paucity of material from this period again 
emphasizes the difficulty of determining the relationship between the latest 
ceramic assemblages and the earliest aceramic assemblages. Some degree 
of cultural continuity is indicated, however, by the persistence of certain 
portable artifacts (e.g., Tridacna shell adzes, shell arm rings, and nut 
cracking stones) and structural features, such as round houses and stone- 
lined ovens...."

Secondly, the shell artefacts in particular have been badly affected by post-depositional 
weathering, making identification of original forms and of materials extremely difficult 
in some cases. The specifics of artefact forms have been discussed through this 
chapter. Of Lapita period artefacts, only the Tridacna adze suite indisputably survives
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to the end of the sequence. This includes both hinge and dorsal forms, the latter 
including Types 3 and 4, and micro adzes. The preference for shell adzes over stone 
ones is explicable in terms of local availability of materials.

Continuity in ornament forms from decorated Lapita to plainware contexts is difficult to 
assess, for reasons discussed already, but there are no robust links to ornaments of the 
late period, although Conus shell is still used. Trochus rings are not found associated 
with decorated pottery, but once established, persist into the historic period. The 
Tridacna disk/kapkap, while present on Taumako at 2600BP, is not represented until 
the late period in Santa Cruz or Reef Islands sites.

Pearlshell is a preferred material at all time periods, although the predominant use to 
which it is put changes. Fishhooks are the main identifiable use in the ceramic period, 
but shell fishhooks are rare in the late period, with only one hook recovered, of 
unrelated form. In the late sites, pearlshell is more commonly used for perforated 
objects or cut objects whose function is uncertain but may be, on ethnographic analogy, 
either spoons or pendants. The Lapita-derived Trochus lure is known mainly from plain 
ceramic contexts (at Mdailu), and no lures have been recovered archaeologically from 
late sites. The one ethnographic example (Koch 1971) is of pearlshell, and has a 
different lug for snood attachment, but the hook and shank are both of Solomonic 
affiliation. The Cypraea cap for catching octopus is likely to have been a feature 
through the sequence, based on archaeological and ethnographic data. Terebra/mitra 
adzes are a late addition to this sequence, and are of external derivation not local 
innovation, forming a well-defined temporal horizon in a circumscribed area of 
Melanesia (not beyond Vanuatu) and Micronesia, and amongst some but not all of the 
Polynesian Outliers.

The single bevelled echinoid spine file/abrader is likely to have been an early form 
(based on data from other sites), and is also found in the late period. The knife from 
early aceramic layers at Novlad may be like a Lapita form from Kamgot, but there are 
no earlier examples to link it back to a Lapita context and independent invention or 
derivation from elsewhere cannot be excluded. The other echinoid tools, mainly from 
Novlad layers V-VI-VII, include bevelled and pointed forms, but their affiliations 
cannot be determined from the accession sketches.

The changes in the Reef-Santa Cruz sequence do not seem incongruous in direction, or 
otherwise out of step with the broad patterns of change in other sequences in the region. 
Few artefacts of Lapita derivation survive to the end of any given sequence, although 
what these objects are varies in each case. In each sequence, also, there are periods
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which are poorly known archaeologically. In Vanuatu from about 600 BP, and in New 
Caledonia from the turn of the second millennium A.D. marked changes are apparent, 
and new objects appear that are characteristic of the local cultures described 
ethnographically. In Vanuatu, a small number of objects known ethnographically are 
innovations that appear as early as 2500-2000 BP. In the Reef-Santa Cruz case also, the 
Mateone site best illustrates artefacts for which there are no precursors, and which are 
typical of the historic period, but it could not be said that ethnographic objects 
(particularly the wide range of ornaments) are well represented in the late sites.
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Table 5.2 Trochus Ring s - SE-RF-3

Artefact 1D 
#

Square Layer
/Level

Depth
(cms)

Figure # Weight
ferns)

Internal diam. 
(cms)

Thickness
(mms)

Width
(mms)

Cross-section Description

All 025 L4 30-40 5.3a 1.27 5 3.9 4 rectangular Smoothing facets on interior and exterior surfaces. Flat top and bottom. Sharp edges.

A24 025 L7 60-70 5.3b 1.39 9 4.6 4.9 irregular Partially ground on superior surface. Edges rounded.
A29 (+A31) 025 L8 70-80 5.3c 1.98 5.5 4.6 3.7 rectangular Joins A31-repaired and reported as one ring. Ground flat top and bottom surfaces. Sharp

edges.
A43a 025 L9 80-90 5.3d 1.81 8 4.6 4.5 rectangular 43a&b shown as one ring in accession notebook. No longer join, but apparently from same

ring. Rounded edge on interior of basal side.
A43b 025 L9 80-90 5.3e 1.41 8 4.3 4.6 rectangular Rounded edge on interior of basal side.
A58 025 L12 110-120 5.3f 0.76 6.5 4.2 3.8 Very damaged and weathered- delaminating.

A22 026 L6 50-60 0.64 damaged Fractured since drawing in accession notebook-cannot reconstruct.
A39 026 L9 80-90 5.3g 1.17 6 ? rectangular Surface too damaged to measure.
A45 026 L10 90-100 5.3h 2.26 7 5.3 5.3 rectangular Top and bottom ground with sharp edges, retains some cortex.
A54 026 Lll 100-110 5.3i 0.81 4 3.8 3.5 variable Not as per drawing in accession notebook. See explanation in text Exterior faceting.

A41 027 L9 80-90 5.3) 5.14 7.5 4.8 6.2 rectangular Ground flat on top and bottom surfaces. Sharp edges ecept rounded superior edge on
interior side. Robust.

A40 027 L9 80-90 5.3k 1.08 5.1 damaged Damaged. Ground flat on superior surface. Inferior surface not flat.

A49 027 L10 90-100 5.31 1.39 4 4.8 4.1 variable rectangular Faceting apparent in exterior polished surface. Flat surfaces top and bottom with sharp
edges.

A50 027 L10 90-100 5.3m 0.82 6 4.8 3.9 irregular Ground flat on superior surface and part of inferior.

A21 P25 L6 50-60 5.4a 0.59 4 2.8 3.6 rounded rectangular Exterior and interior surfaces faceted and convex. Rounded edges on interior.

A30 P25 L8 70-80 5.4b 1.26 5 3.7 4.2 irregular Partially ground on top and bottom, but not all the way along. Exterior polished and faceted.
Cross section shape variable.

A44 P25 L10 90-100 5.4c 2.19* 6.5 4.5 4.6 rectangular *Broken since originally drawn in accession notebook- cannot be reconstructed. Ground flat
top and bottom. Sharp edges. Exterior polished and faceted.

A52 P25 Lll 100-110 5.4d 1.91 6 4.9 4.6 ? rectangular Flat top and bottom with sharp edges. Probably rectangular cross section, but one end
flaked away. Exterior faceting.

A53a P25 Lll 100-110 0.65 irregular 3 fragments from same square-don't join. Exterior faceting on A53a.
A53b 0.48 5
A53c 0.24
A55 P25 Lll 100-110 5.4e 1.69 4 3.4 4.2 rectangular Flattop and bottom with sharp edges. Exterior faceting.

A19 P26 L5 40-50 5.4f 0.59 3.9 ? rectangular Damaged- delaminating. Flat top and bottom.
A20 P26 L6 50-60 5.4g 2.53 7 5.7 5.8 rectangular Delaminating one end. Convex interior. Top and bottom flat with sharp edges. Very variabe

width. Exterior faceting.
A31 P26 L8 70-80 5.3c Joins A29-repaired and reported as one ring.
A32 P26 L8 70-80 5.4i 2.7 7 4.7 6.5 rectangular Flat top and bottom with sharp edges. Robust.
A33 P26 L8 70-80 5.4h 1.57 6 4 4.4 rectangular Top and bottom flat, and sharp edges on exterior. Interior and exterior faceted. Bottom

interior edge is rounded.
A47 P26 L10 90-100 5.4j 0.9 5 3.1 4.6 elongated rectangular Flat top and bottom with sharp edges.

A27 P27 L7 60-70 5.4k 1 5 4 5 elongated rectangular One end delaminating. Flat top and bottom. Exterior faceti ng.
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A55 P27 Lll 100-110 5.41 2.38 ca. 7.0 4.8 4.4 rectangular (?square) Accessioned as "broken fragments"- apparently join. Faceting on exterior. Interior surface 
damaged. Sharp edges.

fragi M i sc unknown unknown 2.13 6.5 5.1 4.1 rectangular Top and bottom flat. Sharp edges. Exterior faceting.
frag2 unknown 0.85 rectangular
frag3 unknown 0.64 ? Irregular shaped fragment with apparent polishing on base.
frag4 unknown 0.36 ?

fragments unknown 1.62 Fragments that have delaminated and can't be refitted.

* Indicates discrepance between present state of artefact and drawing in accession notebook.

26
3



Table 5.3 Tridacna adzes - SE-RF-3

SE-RF-3 Adze forms made from the hinge region of the shell and fully ground adzes
Artefact

ID#
Provenience Figure # Max length 

(cms)
Weight
(gms)

Cutting 
edge width 

(cms)

Description

S-3 SE-RF-3 Surface 
collections

5.7a 6.6 116.2 5.1 T. sp. Max thickness 2.3cms. Plano-convex section. Probably has been 
fully ground, hinge section form, but now surface is weathered. Bevel 
formed from the ventral surface but very damaged. Cutting edge now 
gone. Slightly tapering to curved poll.

SE-RF-3 Adze forms made across the body/lip of the shell
Artefact

ID#
Provenience Figure # Max length 

(cms)
Weight
(gms)

Cutting 
edge width 

(cms)

Description

A-6 0-27
Layer 1, Level 2 

10-20 cms

5.6a 3.4 8.4 2.4 T. sp. Maximum thickness 0.7cm. Fully ground, curated body form.
Cross section plano-convex. Bevel formed from dorsal surface and is 
slightly concave. Cutting edge is asymmetrically curved. Body tapers 
to a rounded poll.

S-l SE-RF-3 Surface 
collection

5.6b 5.4 18.1 6.2 Formed on body of small T. maxima. Cross section is uneven plano
convex, dictated by the shape of the shell. Sides taper to a rounded 
poll. Bevel formed on dorsal surface and is slightly convex. Cutting 
edge is straight.

SE-RF-3 Condition of adze prec udes reconstruction o: 'form
Artefact

ID#
Provenience Figure # Max length 

(cms)
Weight
(gms)

Cutting 
edge width 

(cms)

Description

S-2 SE-RF-3 Surface 
collection

5.9a 7.6 108.0 4.8 T. sp. Max thickness 1.8 cm. Fully ground. Might be formed from a 
hinge or robust rib section. The convex bevel is formed from the 
ventral surface, the cutting edge is straight and the cross-section 
elliptical. The body tapers only slightly to the poll, which is damaged.

S-4 SE-RF-3 Surface 
collection

5.9b 25.2 T. sp. Broken piece of adze with grinding.

S-5 SE-RF-3 Surface 
collection

5.9c 7.7 66.2 max
width
5.2cm

T. sp. Possibly made from a piece near the hinge, and is ground on the 
dorsal surface.



Table 5.4 Tridacna adzes - SE-RF-19

SE-RF-19 Adze forms made from the hinge region of the shell and fully ground adzes
Artefact

ID#
Provenience Figure # Max

length
(cms)

Weight
(gms)

Cutting edge 
width (cms)

Description

A-l VV-WW 48-49 
layer 1, level 3
20-3 Ocms in
ovenstone

5.7b 6.1 42.5 3.4 T. sp. Retains the edge of the adductor muscle scar. Plano-convex 
cross section. Cutting edge ? curved. The body tapers somewhat 
abruptly to a rounded butt. Fully ground. Bevel formed from dorsal 
surface but is badly eroded.

A-2 WW-48 
layer 1, level 4 

(35 cm)

5.7c 6.8 59.6 3.6 T. sp. Badly weathered but retains sufficient surface on sides and 
ventral surface to suggest it was fully ground. Cross-section is plano
convex. Bevel formed from the ventral surface. The body tapers to a 
rounded butt.

A-6 WW-48 
layer 2, level 7 

(65 cm)

5.7d 10.9 252.5 6.1 T. sp. Somewhat like a K&Y Type 6, and would be plano-convex in 
section had one side been ground further. Ground on the bevel, and 
parts of ventral and dorsal surfaces of shell. Bevel is convex, has 2 
grinding facets and has been formed from both dorsal and ventral 
surfaces, but mostly from the ventral. The cutting edge is curved, and 
the body tapers to a rounded (but very weathered) butt.

SE-RF-19 Adze forms made across the body/lip of the shell
Artefact

ID#
Provenience Figure # Max

length
(cms)

Weight
(gms)

Cutting edge 
width (cms)

Description

A-7 WW-49 
layer 2, level 7 

60-70cms

5.6c 5.0 18.4 3.9 Tridacna maxima. Elliptical/ovoid cross section. Bevel formed from 
the dorsal surface. Straight cutting edge. Tapering to rounded poll.
Max thickness 0.9cm.



SE-RF-19 Adzes formed along a rib
Artefact

ID#
Provenience Figure # Max

length
(cms)

Weight
(gms)

Cutting 
edge width 

(cms)

Description

A-9 SS-TT 48-49 
layer 1, level 3 

20-30cms

5.8a 6.7 39.6 T. sp. Formed on a thick rib. Bevel formed mostly from ventral 
surface. ? triangular or plano-convex cross section. Sharply tapering 
to a rounded poll.

A-12 VV-49
layer 2, level 8 

70-80cms

5.8b 8.3 59.4 4.4 Possibly Hippopus. Robust example. Also quite weathered. Plano
convex section determined by the rib shape. The bevel is concave, 
follwoing the shape of the shell, and the cutting edge is curved and 
fine, formed from the exterior edge of the shell. Evidence of grinding 
survives on one side. Body tapers slightly to the poll, which is 
eroded.

A-13 VV-WW 48-49 
layer 2, level 8 

70-80cms

5.8c 4.5 14.6 T. sp. very weathered. Convex cross section.

SE-RF-19 Condition of adze precludes reconstruction of form.
Artefact

ID#
Provenience Figure # Max

length
(cms)

Weight
(gms)

Cutting 
edge width 

(cms)

Description

A-40 A-B-C 53 54-55 
Surface

5.10b 5.8 20.3 2.7 T. sp. ? hinge region adze. Elliptical/oval cross section. Curved 
cutting edge. Sharply tapering to pointed poll. Bevel ground from 
dorsal surface.

A-14 VV-WW 48-49 
layer 2, level 10 

(90-100cms)

5.10a 21.0 Portion of T. sp. adze split in half. Bevel is ground from underneath 
and slightly on top, and the sides are also ground. Cannot tell which 
part of shell is derives from.

A-8 SS-TT 48-49 
layer 1, level 2 

(10-20cm below 
surface)

5.11 2.9 4.3 max
width
1.6cm

T. sp. Asymmetrical in shape, max thickness of 0.9cms. The surfaces 
are very eroded.

A-42 VV-Ww 48-49 
layer 2 level 8 

(70-80cms)

5.12 11.6 320.0 max
width
8.0cm

T. sp "chopper". May be a failed preform. Utilises hinge of shell and 
two adjacent folds, giving it an asymmetrical shape in plan and cross 
section. Dorsal surface is smooth.



Table 5.5 Adzes in Terebra and Mitra shell - Types 1 and 2 - SE-RF-3

Type 1: Thick cutting edge
Artefact ID # Provenience Figure # Shell Max length 

(cms)
Weight
(gms)

Cutting 
edge angle 
(degrees)

Shape of cutting 
edge (plan)

Shape of 
internal face

Longitudinal shape 
of back

Condition

BS-RL-3 A6 1976 surface collection 5.13a Terebra 7.3 24.3 57 inward curve flat convex complete

BS-RL-3 A10 1976 surface collection 5.13b Terebra 8.9 27 80 asymm skewed flat convex in 2 planes complete

BS-RL3 A 12 1976 surface collection 5.13c Terebra 10.3 41.8 56 inward curve flat convex in 2 planes complete

T6 SE-RF-3 surface 
collection

5.13d Terebra 5.4 25.4 50 inward curve flat convex incomplete

T1 SE-RF-3 surface 
collection

5.13e Terebra 6.5 14.9 weathered inward curve flat convex complete

A 42 SE-RF-3 N27 Level 9 5.13f Mitra 5.3 26.7 80 straight slightly
concave

convex incomplete

T3 SE-RF-3 surface 
collection

5.13g Terebra 8.4 39.7 42 circular flat convex in 2 planes complete

T4 SE-RF-3 surface 
collection

5.13h Terebra 9.7 31.2 48 skewed flat convex in 2 planes complete

T2 SE-RF-3 surface 
collection

5.13i Terebra 7.3 25.7 38 circular flat convex in 2 planes complete

T7 SE-RF-3 surface 
collection

5.13j Terebra 10.9 30.4 X broken flat convex in 2 planes complete
length

Type 2 - Thin cutting edge - definite examples

Artefact 1D # Provenience Figure # Shell Max length 
(cms)

Weight
(gms)

Cutting 
edge angle 
(degrees)

Shape of cutting 
edge (plan)

Shape of 
internal face

Longitudinal shape 
of back

Condition

A 46 SE-RF-3 0-26 Level 
10

5.14a Mitra 7.1 41 48 oval concave ? incomplete

M4 SE-RF-3 surface 
collection

5.14b Mitra 7.2 37.9 oval concave convex incomplete

Ml SE-RF-3 surface 
collection

5.14c Mitra 6.3 25 60 X concave convex incomplete
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M3 SE-RF-3 surface 
collection

5.14d Mitra 7.8 36 74 straight concave
(slightly)

convex in 2 planes complete

A 51 SE-RF-3
P27 Level 10

5.14e Terebra 5.1 17.4 30 asym curved concave incomplete incomplete

BS-RL-3 Al 1976 surface collection 5.14f Mitra 5.9 20.3 53 circular concave convex incomplete

Type 2 Thin cutting edge - possible examples

BS-RL-3 A3 1976 surface collection 5.15a Mitra 9.3 34.8 37 asym curve concave convex in 2 planes complete

BS-RL-3 A8 1976 surface collection 5.15b Terebra 12.3 46.3 damaged damaged concave convex incomplete

BS-RL-3 A9 1976 surface collection 5.15c Terebra 11.2 42.6 46 damaged concave convex in 2 planes incomplete

BS-RL-3 All 1976 surface collection 5.15d Terebra 10.1 49 57 broken concave convex incomplete

T5 SE-RF-3 surface 
collection

5.15e Terebra 7.7 48.8 x broken concave almost flat incomplete
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Table 5.6 Unfinished Adzes in Terebra and Mitra Shell - S i-RF-3

Artefact ID 
#

Provenience Figure # Shell Max length 
(cms)

Weight
(gms)

Description

A5 BS-RL-3 1976 surface 
collection

5.16a Terebra 10.8 47.7 Columella exposed but not yet removed. Back in 2 planes. Difficult to tell if 
grinding has occurred because of weathering. Bevel unformed.

M2 SE-RF-3 surface 
collection

5.16b Mitra broken 42.2 Columella exposed but intact. Shell aperture modified.

A4 BS-RL-3 1976 surface 
collection

5.16c Terebra 10 27.3 Evidence of grinding. Back in 2 planes, ground part sits flat. Interior face 
flat (not reduced) and bevel unformed.

A7 BS-RL-3 1976 surface 
collection

5.16d Terebra 11.5 48 Columella removed but back unground. Back in 2 planes. Bevel unformed.

A2 BS-RL-3 1976 surface 
collection

5.16e Mitra 8.2 23.8 Columella removed. Back formed in two planes. Bevel unformed. No sign of 
grinding.

T8 SE-RF-3 Surface 
collection

5.16f Terebra 8.6 28.7 Very weathered. Tip reduced in different way. Bevel not formed.

NOTE: BS-RL-3 = SE-RF-3
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WZZZZZ?

Figure 5.1 Tridacna disks - SE-RF-3. a) A-9, N27 Layer 1 Level 3; b) A-64, surface 
collection; c) A-65, surface collection.

Figure 5.2 Tridacna (?) ornament - SE-RF-19. A-4, VV-WW48-49 Layer 1, Level 5.
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f)

Figure 5.3 Trochus rings - SE-RF-3 - O series squares. 025: a) All; b) A24; 
c) A29+31; d) A43a; e) A43b; f) A58; 026: g) A39; h) A45; i) A54; 027: j) A41; k) 

A40; 1) A49; m) A50.
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Figure 5.4 Trochus rings - SE-RF-3 - P series squares. P25: a) A21; b) A30; c) A44; 
d) A52; e) A55; P26: f) A19; g) A20; h) A33; i) A32; j) A47; P27: k) A27; 1) A56.
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o 1 2 3cm

Figure 5.5 Tridacna ornaments, a) SE-RF-6, A-51; b) SE-SZ-7.
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Figure 5.6 Tridacna adzes - lip/bodyforms. a) A-6 SE-RF-3 0-27 Layer 1 Level 2; 
b) S-l SE-RF-3 surface collection; c) A-7 SE-RF-19 WW-49 Layer 2 Level 7.
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Figure 5.7 Tridacna adzes -

27
5

Hinge forms, a) S-3 SE-RF-3 surface collection; b) A-l SE-RF-19 VV-WW 48-49 Layer 1 Level 3; 
c) A-2 SE-RF-19 WW-48 Layer 1 Level 4.



d)

Figure 5.7 Tridacna adzes - Hinge forms (continued), d) A-6, SE-RF-19 WW-49, layer 2, level 7
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Figure 5.8 Tridacna adzes - Rib/fold forms- SE-RF-19. a) A-9, SS-TT 48-49 Layer 1 
Level 3; b) A-12, VV-49 Layer 2 Level 8; c) A-13, VV-WW 48-49 Layer 2 Level 8.
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Figure 5.9 Tridacna adzes - Uncertain form or shell part- SE-RF-3. a) S-2, surface collection; b) S-4, surface collection, 
c) S-5, surface collection.
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0 1 2 3cm

Figure 5.10 Tridacna adzes - uncertain form or shell part - SE-RF-19. a) A-14 VV- 
WW 48-49 Layer 2 Level 10; b) A-40 Surface A-B-C 53-54-55.

Figure 5.11 Tridacna ‘micro’ adze - SE-RF-19. A-8 SS-TT 48-49 Layer 1, Level 2.

0 1 2 3 cm
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Figure 5.12 Tridacna “chopper” - SE-RF-19. A-42, VV-WW 48-49 Layer 2 Level 8.

28
0



Figure 5.13 Terebra/Mitra adzes - Type 1- SE-RF-3. a) A-6, 1976 surface collection; 
b) A-10,1976 surface collection; c) A-12,1976 surface collection; 

d) T-6, surface collection; e) T-l, surface collection; f) A-42, N-27 Level 9. 
(Continued over).
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0 1 2 3 cm

Figure 5.13 Terebra/Mitra adzes - Type 1 (continued) - SE-RF-3. g) T3, surface 
collection; h) T-4, surface collection; i) T-2, surface collection;]) T-7, surface 

collection.
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Figure 5.14 Terebra/Mitra adzes - Type 2- SE-RF-3. a) A-46, 0-26 Level 10; b) M-4, 
surface collection; c) M-l, surface collection; d) M-3, surface collection; 

e) A-51, P-27 Level 10; f) A-l, 1976 surface collection.
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Figure 5.15 Terebra/Mitra adzes - Type 2 (possible) - SE-RF-3. a) A-3, 1976 surface 
collection; b) A-8, 1976 surface collection; c) A-9, 1976 surface 

collection; d) A-ll, 1976 surface collection; e) T-5, surface collection.
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Figure 5.16 Terebra/Mitra adzes - manufacturing stages - SE-RF-3. a) A-5, 1976 
surface collection; b) M-2, surface collection; c) A-4, 1976 surface collection; 

d) A-7,1976 surface collection; e) A-2,1976 surface collection; f) T-8, surface
collection.
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r■ 3 cm

Figure 5.17 Lambis sp. adze (?) - SE-RF-3. A-13, 1976 Surface collection.
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Figure 5.18 Worked Pinctada sp. - SE-RF-3. a) A-3, 0-25 Layer 1 Level 2; b) A-26, 
0-26 Layer 1 Level 7; c) A-38, P-26 Level 9; d) A-37, P-26 Level 9.
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a)

Figure 5.19 Other worked shell - SE-RF-3. a) A-62, 0-26 Level 12; b) A-5, N25 
layer 1 Level 2.

Figure 5.20 Worked sea urchin spines - SE-RF-3. a) A-35, 0-25 Level 9; b) A-23, 
0-27 Layer 1 Level 6; c) A-48, P-26 Level 10.
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Plate 5.1 Tridacna adzes - Kahula site, Taumako. Photographs supplied by R. Green
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Plate 5.2 Terebra adzes - Kahula site, Taumako. Photograph supplied by R. Green

Plate 5.3 Cassis adzes - Kahula site, Taumako. Photograph supplied by R. Green
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Plate 5.4 Worked sea urchin spines - Kahula site, Taumako. Photograph supplied by R. 
Green
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CHAPTER SIX

OTHER PORTABLE ARTEFACTS

INTRODUCTION
This chapter focuses on artefacts and manuports in bone, stone and coral, and the few 
European items excavated from SE-RF-3. The framework and data sources are the 
same as for the previous chapter.

WORKED BONE
Ethnographic evidence
The ethnographic information about bone tools is not extensive, and can be quickly 
reviewed. Needles of pig bone were used in preparing roof covering (Graebner 
1962[1909]: 118). Graebner has illustrated a gently curving needle 15 cm long 
(1962[1909]:l 19 Fig 47(3)); and Edge-Partington pictures a rather tightly curved 
example (1969:65 No.3). On Santa Cruz, net needles were made from Pteropus bone 
(Speiser 1916:100). On Santa Cruz, tattooing needles were fashioned from turtleshell. 
A specimen procured by Jennings (1898:165) was "... made from a very small piece of 
tortoise-shell having a bifurcated point inserted in a thin section of bamboo". A second 
example illustrated in Edge-Partington (1969:65 No.4) has a single point (not 
bifurcated) of turtleshell in a cane handle.

The fighting version of the arrow incorporated a bone point, and as the Europeans 
encountered these at close quarters, there is a great deal of information about them. 
There were three main types of arrows. Blunt ended wooden arrows were used for 
catching birds (Graebner 1962[1909]:60; O'Ferrall 1908:15). Multi-pronged arrows 
were used for shooting fish, and Pteropus (Graebner 1962[1909]:66-68; O'Ferrall 
1908:15; Speiser 1916:78). Fish arrows normally had three prongs, of either tree fern or 
wood (Graebner 1962[1909]:66-68; Speiser 1916:188), although Speiser illustrates a 
fish arrow with four barbed points (1916:78 Fig.32). Arrows for shooting Pteropus had 
four points (O'Ferrall 1908:15; Speiser 1916:78). Fighting arrows were made in three 
sections that were bound together with fibre - a cane shaft notched at one end, a wooden 
middle piece, and a single point of wood or bone (Graebner 1962[1909]:66-68). Bone 
arrow points could be simple or compound.

"In the latter case, it generally consists of a main part that makes up almost 
the entire length of the point, tapers toward the front, and bulges slightly in 
the rear third, and of the actual short point, an extremely sharp bone needle 
about five to six cm long. Sometimes the main, bony section is compound.
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... The arrows with the simple bone point differ from the others only in 
that the principal part of the point is made of wood, along with the wooden 
intermediate part...."

(Graebner 1962[1909]:133-134)

That points might be of differing lengths is confirmed by Codrington's statement that 
Cruzian arrow points were seven inches long (i.e. almost 18cm) (1972[1891] :308).

Some arrow points were formed from human bone (Coote 1883:105; Speiser 
1913:282), but there is no information about what other species were used. There are a 
few reports of unusual variations in point material, the accuracy of which cannot be 
verified. Labillardiere, in addition to bone points, also mentions points of tortoiseshell 
or "the bone which is next the tail in that species of ray called raia pastinaca" 
(1971 [1800] :432). (Speiser illustrates a spear from Efate that incorporates the head of a 
ray's spine (Speiser 1990[1923]: Plate 51, No. 10)).Carteret reported points of "flint" 
(Hawkesworth 1775:296). In addition to wooden points, Quiros mentions "barbed 
points of bone and with feathers" (Burney 1967[1806]:151). Feathers are not usually 
reported subsequently, and whether they were attached as fletchings, decorations or 
charms of some sort cannot be determined.

The arrow point and at least some of the shaft (reports as to proportions vary) were 
covered in a red substance, described by Rannie as "smooth and shining as a stick of 
sealing wax" (1912:173). The coating was made from the scraped pit of a nut-like fruit, 
possibly Barringtonia, mixed with lime and chewed areca nut, and was rubbed down 
with another nut (probably areca) after being applied to the arrow (Graebner 
1962[1909]:66-68). This information is unattributed, but coincides very closely with 
Dillon's observations on Vanikoro, where he provided the ingredients and watched a 
local man prepare the substance and apply it to the arrow (1972[1829]:170,227). I am 
unsure whether Graebner witnessed independently the same procedure on Santa Cruz, 
and hence whether the two places actually employ the same method. There are 
numerous references to the Cruzian fighting arrows being "poisoned", and some 
observers believed this was literally true (Girieud and Herrenschmidt 1898:14; Rannie 
1912:173). Much earlier, the Spanish had discounted the poisonous properties of the 
plant juice applied to the point. Quiros wrote; "the points were anointed with the juice 
of some herb supposed to be of a poisonous quality \yerva alparecer}, which however 
was of little prejudice" (Burney 1967[1806]:151). Both Dillon (1972[1829]:227-228) 
and D'Urville (1987:219) conducted experiments wounding animals with poisoned 
arrows from Vanikoro - in both cases, the animals survived. Codrington reported 
investigations conducted by Naval and civilian authorities on the subject of poisoned 
arrows in Melanesia, which reached the same conclusion that no poisons were involved
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(1972[1891] :306-307). The missionaries understood the arrow to be imbued with 
power (or malete) imparted by virtue of the raw materials used and the context of 
preparation (Codrington 1972[1891]:306-307; O'Ferrall 1908:15), but the scientific 
explanation for the deadly qualities of the arrows was tetanus infection resulting from 
an arrow wound. This could become established even in superficial wounds, as was the 
case for one of D'Entrecasteaux's crewmen whose head was grazed by an arrow, and 
for Commander Goodenough who suffered a a relatively shallow puncture wound to the 
chest.

European observers reported that arrow-making was a restricted craft. The bush people 
on Santa Cruz made all the arrows which were sold to the coastal people (Edge- 
Partington 1969:157; Montgomery 1896:126). Although Davenport (1969:215) 
reported that the people of the Main Reefs had not ever used poison arrows, Girieud 
and Herrenschmidt reported that the Reef Islanders apparently did not make their own 
poisoned arrows, but obtained them from Santa Cruz (1898:14).

Poisoned fighting arrows were not confined to the Santa Cruz Islands, but were 
reported from the Solomons, the Banks Islands, Vanuatu (excluding the Torres islands), 
and Leper's Island (Codrington 1972[1891] :308). Similarly, basic techniques of arrow 
construction (the three parts bound together), as well as points of human bone, were 
widely distributed (1972[1891]:308). Human bone was also used to fashion points on 
Vanikoro (D'Urville 1987:219). Quiros reported bows and arrows as the principal 
weapon on Taumako (Markham 1967[1904]:231), which raises the question of its 
genesis there, as the bow and arrow though known, was not considered to function as a 
weapon in Polynesian hands. In different Polynesian societies instead the bow and 
arrow has been used for hunting and fishing, chiefly entertainment, and as a toy (see 
discussion in Kirch and Green 2001:190, 192), although Linton argued that is was an 
important weapon in contact-period Tonga (1923:452). Its importance on Taumako 
then, may result from the adoption by Polynesian speakers of the specific item as a 
weapon which was already widely employed in this island group, one with which they 
had some familiarity for other purposes. The bow and arrow were at one time 
employed as weapons on Sa'a, Ulawa, Santa Ana, Santa Catalina, Uki, and The Three 
Sisters, but in the 19th century, were in some places supplanted by spears under 
cultural influences from San Cristobal (Mead 1973:45).

There are no illustrations of arrow points at adequate magnification to determine how 
distinctive the Reef-Santa Cruz form was, but Swadling reported a bone arrowhead 
"typical of the Santa Cruz region" from the Nafinuatogo village site on Santa Ana,
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suggesting that there was a discernible local style (1988:101). This village was first 
occupied about 500 years ago (Swadling 2000:367).

The way in which the arrow shaft was decorated seems to have been locally distinctive. 
Speiser commented that; "Like all the belongings of the Santa Cruzians, the arrows 
show artistic taste, being carefully carved and painted so as to display black carving on 
a white and red ground" (1913:282). Graebner (1962[1909]:116-l 19) provided a 
detailed description of the Cruzian arrows:

"The wooden intermediate sections are covered with various kinds of 
carvings, some of which undoubtedly are to be regarded as faded barbed- 
hook designs; the groups of alternate barbed hooks are always black, 
whereas the rest of the ornamentation is patterned in black, white, and red. 
Between the individual parts of the ornamentation there are cord lashings 
that are secured with a cement substance, like the arrow points, probably 
to avoid splintering the wooden part."

In fighting arrows from Vanuatu, painted and patterned bindings were a more common 
form of shaft decoration than carvings, but in a few islands the shafts were square and 
carved with representations of human faces or figures in a squatting position (Speiser 
1990[1923]: 195). Likewise, some of the spears he illustrates also incorporate human 
figures. An arrow shaft recovered by Green from Kahula on Taumako, a site dating 
back ca 500 years, has a human face carved into two sides of the shaft (see Plate 6.1). 
Reef-Santa Cruz arrow shafts lack these elements (e.g. Koch 1971:171 fig. 137, and 
plate 25, opp. p. 177). Of the Cruzian arrows illustrated in Edge-Partington (1969:157, 
2-7) only one has a markedly different decorative element, which is a bowl carved into 
the foreshaft, containing some hard, gum-like material.

Another use of human bone is attested by Girieud and Herrenschmidt, who referred to 
gouges/chisels of human bone used in boat building on the Reef Islands (1898:106).

Archaeological evidence
Ten worked bone artefacts were recovered from SE-RF-3, and none from SE-RF-19.

Table 6.1 Worked Bone - SE-RF-3

Artefact
ID#

Provenience Depth
(cm)

Fig# Wgt
(gm)

Length
(cm)

Possible
function^)

Species

Z-l N 25 layer 1, level 8 70-80 6.1a 0.5 3.3 unknown ?
A-36 N 25, level 9 80-90 6.1b 0.2 4.1 awl mammal or 

fish
Z-3 N 26, layer 1, level 6 50-60 6.1c 0.7 3.6 needle large

Pteropodid
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A-28 N27, layer 1, level 7 60-70 6.1d 0.9 2.5 shaft of arrow or 
awl

mammal or 
fish

A-l 8 025, layer 1, level 5 40-50 6.1e 0.5 3.45 shaft of arrow 
point

mammal or 
fish

Z-2 O 25, layer 1, level 6 50-60 6.1f 0.2 3.6 unknown medium bird 
or large 

Pteropodid
Z-4 O 25, layer 1 level 6 50-60 6.1g 0.15 0.2 unknown bird or 

mammal
A-16 027, layer 1, level 4 30-40 6.1h 2.2 6.9 arrow point mammal or 

fish
A-34 P26, layer 1, level 8 70-80 6.1i 0.6 9.6 awl probably 

Pteropus sp.
A-10 P27, layer 1, level 3 20-30 6.1j 5.9 14.5 thatching needle? 

weaving piece?
possibly Homo 

sapiens

Note: i) as accessioned in Green notebook, ii) The Z-series artefacts were identified by A. Ziegler.

Of the three artefacts tentatively identified by Green as pieces of arrows, two (A-16 and 
A-18) resemble the arrow points illustrated in McCoy and Cleghorn (1988 Fig.7.1). 
None is made from human bone (J. Littleton, pers. comm. 2002). A-28 is a mid-shaft, 
tapering section of robust bone, which is round on one side and concave on the other. 
The concavity may be natural, and the bone itself may not be worked (ie may not be an 
artefact). All three objects are made of woody, dense bone, which may be mammal or 
fish bone (e.g. a robust spine) (M. Allen, pers. comm. 2002). Although it is difficult to 
assess the extent of working, these objects, and A-36 (which is finer) appear to make 
use of a natural concavity in the bone, into which a notch is cut. Some of the many 
bone arrow point fragments accessioned from Mateone also exhibit concavities on one 
or both sides (McCoy accession data). This feature and the notched end show the final 
form has a very standardised appearance. The Dai site also produced an arrow point, as 
did (aceramic but undated) layer V of Novlao (McCoy accession data). Kirch (n.d.) 
recovered three bone arrow points from layer II of the Napo village midden mound in 
Graciosa Bay. One was a complete point, 34mm long and 3mm in diameter, tapering 
and notched at one end. The other two fragments were also notched and tapering. Also 
recovered from Mateone was a decorated bone arrow shaft fragment (McCoy accession 
data). Based on the ethnographic descriptions of arrow types, the most likely 
interpretation of the points from SE-RF-3 is that they are fragments of fighting arrows, 
even though they are not made of human bone.

Artefact A-10 (Fig. 6.1j) is possibly made of human bone, the R proximal fibula of a 
gracile individual (female or juvenile) (J. Littleton, pers. comm. 2002). The front and 
back surfaces of the bone are worked (flattened), but the natural groove of the muscle 
insertion at the distal end of the bone is retained. A V-shape is cut into the distal end, 
posterior surface. Green suggested this might be a thatching needle or weaving piece.
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Ethnographic descriptions of weaving implements suggest these were usually made of 
wood (Edge-Partington 1969:160 No.l.). This object may be part of a compound bone 
arrow point.

Artefact Z-3 (Fig.6.1c) is a needle formed from the distal radial-shaft fragment of a 
large Pteropodid (identified by Ziegler), and has been ground or cut above the articular 
surfaces of the joint. The shape of the bone appears unmodified otherwise - i.e. the flat 
surface is natural. A hole of ca. 2mm diam. perforates one side only of the bone shaft. 
A bird bone needle found in late ceramic contexts by Poulsen in Tonga (1987:vol. 1 
pi91; vol II plate 68:18), is also perforated through one wall only.

A-34 (Fig.6. li) is a sharpened Pteropus bone, probably the 3rd L. carpal (Leith 
McDonald pers. comm. 2003). The point is formed at the distal end, on the posterior 
surface. Artefacts A-34 and A-36 (Fig. 6.1b), of mammal or fish bone, may be awls.

Three other worked bone fragments in SE-RF-3 were identified by A. Ziegler. Z-l 
(Fig.6.1a) has a shallow groove on the flattened front and back surfaces, and is also 
flattened on the sides. Z-2 (Fig.6.1f) is split along the limb bone shaft of a medium 
bird or large Pteropodid. The grooves at one end may possibly be worked. Z-4 
(Fig.6. lg) is a worked fragment of bird or mammal bone, which has been flattened 
front and back. No functions can be attributed to these fragments.

Local comparisons
Most of the needles and possible needles in the Mateone site could not be identified to 
species. However, two pieces of worked Pteropus bone were recovered from this site, 
one of which may have been a needle. Mateone also contained a possible awl/thatching 
needle in bone (layer VI).

From the early sites, another possible awl fragment was recovered from layer V at 
Mdailu (McCoy accession data). One piece of worked bone was recovered from 
midden in layer VIII at Novlao (McCoy accession data). These pieces are so 
fragmentary that nothing can be said about their stylistic affinities.

Regional comparisons
The bone component of the Lapita Cultural Complex lacks the coherence demonstrable 
in ceramics and shell artefacts, perhaps for taphonomic reasons relating to bone 
preservation. Green (1979:40) included bone needles, awls, tattooing chisels, and spear 
points in the Lapita inventory, but of these only needles and awls are well represented 
and can be documented reliably in Lapita and post-Lapita deposits. Typically, bone
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artefacts are rare. There are also a few bone artefacts of which there are limited 
examples, raising the question of provenience in some cases. Typological comparisons 
are made more difficult because of the fragmentary condition of bone artefacts, and the 
inability to identify to source species.

Bird bone needles' were reported from late ceramic contexts in Tonga (Poulsen 
1987:191) and from site 196 at Lakeba (Best 1984:463-465). Bone needles of Pteropus 
ulna bones were recovered from Ponamla in Vanuatu, from contexts dating to ca 2700- 
2500 BP, which were identical to post-Lapita forms recovered by Best (1984:465) from 
Lakeba (Bedford and Spriggs 2002:148). Two of only three bone artefacts dating to the 
first millennium B.C. on New Caledonia were needles (Sand 2001:85 Fig.8b & c). 
Poulsen recovered seven awls of fish and birdbone from his Tongan sites, and stated 
that they were of constant form - single bevel, all 4-5mm thickness - throughout the 
ceramic part of the sequence (Poulsen 1987:191). A single bone awl (perhaps of pig 
bone) was recovered from a disturbed deposit at SDI, Watom, but is considered to have 
originated in a pottery context (Specht 2003:130 Table 6).

Two examples of the more unusual artefacts from Lapita sites are the robust bone point, 
(perhaps a spear point), and the worked pig tusk piercing tool, both from SE-RF-2 
(Green 1979:39 Fig.2.5d,f). These objects are not represented in the late sites.

No bone tools were recovered from Anuta, and only four pieces of worked bone in 
total, probably all turtle (Kirch and Rosendahl 1973b:85-86). The tooth bead from 
layer I, in which the tooth cavity was utilised for the perforation (1973b:88) is different 
in material and form from pig tooth beads from the Tuakamali phase on Tikopia (Kirch 
and Yen 1982: 251). Bone artefacts were rare on Tikopia at all periods, and none 
appears to have been excavated from the Kiki phase (Kirch and Yen 1982). Two bone 
needles, possibly of pig bone, were recovered from Sinapupu and Tuakamali contexts. 
Other Tuakamali phase objects include a bone spatula possibly of turtle bone, a drilled 
shark tooth, and worked pig tusk (Kirch and Yen 1982:251, 270-271). A stingray spine 
with double perforation, and a bone plug were also recovered from later contexts. Two 
small fragments of mammal bone, possibly arrow or spear points, were excavated from 
the centre of Vanikoro site VK-10. This site was first occupied around the second 
century A.D., and abandoned perhaps around the mid-second millennium A.D., 
although the upper levels are undated (Kirch 1983:96,107,106 Fig.18). The 
resemblance of these fragments to Cruzian arrow forms cannot be determined from the 
pictures.

Worked bone summary
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There is little to link early and late period bone assemblages. The curved pig bone 
needles described in the ethnographies are absent archaeologically. At a generic level, 
needles and awls are well represented in early sites in different areas, and in late Reef- 
Santa Cruz sites. Early use of Pteropus bone is not documented from Green's three 
Reef-Santa Cruz Lapita sites, but is reported from other early sites, and is also used in 
late (Group 1) Reef-Santa Cruz sites. Expediency rather than continuity of cultural 
style seems the best explanation, as bat wing bones are naturally light and thin.

The choice of tattooing needles is another matter. Green (2003:16 and Table 5) 
discussed the linguistic and archaeological evidence for the Lapita tattooing complex, 
which included three kinds of tools - Pteropus wing bone, used as both needle and 
tattooing needle; a toothed comb-like chisel in shell or bone; and obsidian graver 
points. None of these tattooing implements can be documented for Santa Cruz or the 
Reef Islands in the historic period, but in a wider geographic perspective, no particular 
significance can be attached to this change. Although bone tattooing needles were used 
by some of their AN-speaking neighbours - a single pointed bird bone used for sege- 
sege tattooing on Makira Island (Bematzik 2002:241 and Fig.8 ), and a three-pointed 
Pteropus bone on the Banks Islands (Speiser 1990[l 923]: 173) - bamboo splinters were 
employed in the kind of tattooing known from Erromango, and on Aoba a needle was 
made of two orange thorns bound to a stick (Speiser 1990[ 1923]: 172-173). The choice 
of needle is extremely variable, and there does not seem to be any coherence along 
linguistic lines, or on a wider geographical scale.

The most obvious change is the appearance of arrow points, confined to late sites, but 
linked to the earlier aceramic layers of Novlao through one example found in layer V. 
It, however, may be no more than 500 to 600 years old. Bow and arrow use can be 
reconstructed linguistically to POc *pusuR, and the hunting bow to PAn *busuR 
(Osmond 1998:225). Their choice of bow and arrows for fighting links the Reef-Santa 
Cruz peoples to their northerly and southerly neighbours, with whom they also share the 
manufacture of composite and poisoned arrows, and points of human bone. The shaft 
decoration of the Cruzian arrows, with its emphasis on geometric design elements but 
not human forms, seems to be distinctive. The shape of the arrow point itself may also 
be, although this is more difficult to demonstrate from the literature.

OBSIDIAN AND VOLCANIC GLASS

Archaeological evidence
No references to obsidian have been found in the historic literature, and no obsidians or 
volcanic glasses were recovered from SE-RF-3. Fourteen pieces of obsidian were
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recovered from SE-RF-19 - six pieces were excavated, six were collected from the 
surface of the excavated mound, and another two surface collected from adjacent 
Mound B. Thirteen pieces were sent to Dr. Glen Summerhayes for PIXE-PIGME 
analysis at Lucas Heights. All but one derived from a Banks Islands source (probably 
Vanua Lava), and one was sourced to Umrei in the Admiralty group (G. Summerhayes 
pers. comm. 2001).

The details of the volcanic glasses from SE-RF-19 are listed in Table 6.2. The Banks 
samples are black in reflected light, with thinner edges the colour of melted sugar in 
transmitted light, sometimes with a greenish tinge. Translucency was generally poor, 
and lustre was dull or vitreous. Flow banding was absent. Abundant irregularly shaped 
impurities were visible to the naked eye. At x25 magnification, white to colourless 
crystals were seen. The Umrei sample was grey-black colour in reflected light, of dull, 
waxy lustre and opaque. It lacked the pitted surface and spherulites seen in all other 
samples. The fourteenth sample exhibits the same attributes as the Banks samples and 
is likely to have been from the same source.

As all the obsidian pieces are either from the surface of site SE-RF-19, or at most 
within the first two levels (to a depth of 20cm), the question arises as to whether they 
are intrusive in the site. I think not, for two reasons. Firstly, given the predominance of 
Talasea obsidians in the Reef-Santa Cruz Lapita sites, (see Table 6.3 below), it seems 
improbable that only the obsidians occurring in minute frequencies in these sites would 
have been transferred casually to another site. It is also unlikely that they could have 
been transported from a late site, given the scarcity of obsidian in general and exclusive 
use of Banks obsidian late in the sequence. Secondly, the integrity of the site overall 
can be argued on two grounds. The excavated layers lack both European materials, and 
artefacts typical of the late period (e.g. Terebra adzes or bone arrow points). In 
addition, although the site has almost certainly been reworked by gardening activity, it 
appears that this activity has not been so extensive as to homogenise the site contents, 
as shell, bone and ovenstones were differentially distributed between layers 1 and 2.

The small assemblage from SE-RF-19, consisting of 14 pieces of broken flakes and 
shatter, nine of which weigh less than 2.0gms, contributes nothing additional to the 
technological analyses conducted by Sheppard (1992, 1993) of the obsidians in Green's 
three Lapita sites (i.e. SE-SZ-8, SE-RF-2, and SE-RF-6). Despite the distance over 
which it had been transported, Sheppard found that obsidian was not treated as a 
valuable or scarce resource - e.g. 30% of cores could have been reduced further, free
hand reduction of cores was preferred over bi-polar reduction, and few flakes were 
retouched (Sheppard 1993). There was a steady decline in the quantity of obsidian
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overall from its highest level in SE-SZ-8 (34.6g/m3) to only 6.12g/m^ in SE-RF-6. No 
statistically significant change was seen in the average weight of cores in each site, but 
the mean size of debitage did decrease, with the differences between SE-RF-2 and SE
RF-6 being most pronounced (Sheppard 1993:130-131). Extrapolations of the likely 
total quantities of obsidian in SE-SZ-8 and SE-RF-2 suggested repeated episodes of 
supply to both these sites, but reuse of obsidian collected from other sites could not be 
discounted for SE-RF-6 (Sheppard 1993:129). The most common formal tool type was 
the graver, fashioned only in obsidian. In SE-RF-2, gravers were more common than 
utilised flakes. They were identified also in SE-SZ-8, but were absent from SE-RF-6. 
Points were made predominantly in chert, but two obsidian points were found in SE- 
SZ-8 (Sheppard 1992:150, 1993:133). The technological analysis of the Reef-Santa 
Cruz Lapita sites is consistent with the pattern found in Lapita sites generally of an 
"extremely expedient technology, i.e., haphazard and opportunistic reduction sequences 
with little attention to efficient use of materials or controlled end shapes" (Green and 
Anson 2000[l998]:65, and see also Hanslip 1999).

Local comparisons
Table 6.3 below summarises the occurrence of obsidian in Reef-Santa Cruz sites. The 
glasses excavated by McCoy and Cleghorn from Santa Cruz sites have not been 
subjected to chemical analyses, but P. McCoy has made available to R. Green 
unpublished data, including physical descriptions and specific gravity measurements 
(Sartorius method) recorded by M. Olsen, and from this information tentative 
attributions to source have been made. The selection of cutting points, and the 
reliability of the relative density method, are discussed first.

Building on earlier work by Ambrose, Green (1987) discussed how the relative density 
of obsidians in a heavy, non-toxic liquid (sodium metatungstate in this case) could be 
used to sort assemblages into broad groups, from which specific samples could then be 
selected for elemental analysis. As Torrence and Victor (1995) discuss, relative 
density alone will not readily separate the various West New Britain sources (those 
within the Willaumez Peninsula, and Mopir), but when these are lumped together, it 
does provide "reasonable discrimination" between obsidian samples from West New 
Britain and Lou island (1995:121). The lower value for Lou (2.3786) slightly 
overlapped with the upper value for West New Britain (2.3806) at one standard 
deviation (1995:125). Distributional evidence assisted in refining the determination, 
however, because the Mopir source appears to have been unavailable for exploitation 
during the Lapita period, and "only the Kutau/Bao subgroup was distributed in 
significant quantities outside of the Willaumez Peninsula" (1995:126, and see 130). In 
their samples, the Kutau/Bao source had a maximum relative density value of 2.3601,
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which clearly separated it from Ambrose's estimate for the Lou source (2.3909 +/- 
0.0123) (1995:126-127). The authors expressed some reservation about the range of 
values for Lou sources based on the findings of Kirch et al. (1991) from Mussau, 
where samples with densities less than 2.356 were attributed by PIXE-PIGME to the 
Admiralty Island group (1995:130). White and Harris (1997) reported on the 
correlation of density measurements and PIXE-PIGME results for obsidian from the 
Duke of Yorks, and relative density measurements for 96 samples from Mussau. They 
rejected the earlier attribution of Mussau samples with densities <2.380 to the Umrei 
subsource because of the presence of vesicles and cracks in these samples (1997:103). 
The authors also noted, however, that the lowest density values from other Admiralties 
sources (eg Pam and Wekwok) are much lower than for Umrei (White and Harris 
1997:103-104), which in the case of Pam, overlap with those for Kutau/Bao (White 
and Harris 1997:103, Table 3). Their maximum value for the Kutau/Bao source was 
also higher than that determined by Torrence and Victor (1995), at <2.3740 for the 
Duke of York samples, while their lower limit for Umrei was >2.3800 (White and 
Harris 1997:103 and Table 3). Torrence and Victor (1995:127-128) commented on 
the low standard deviations in relative density for the "Talasea" and "Lou" obsidians 
reported by Green (1987:243), and that the Talasea group "represented only a restricted 
range of the values known for the Willaumez Peninsula regional group as a whole or 
even the Kutau/Bao subgroup (the most likely source)", which suggested that most of 
the obsidian came from the same source locality. Because of this apparent uniformity, 
and the low density values shown in Green (1987:243 Fig.l) for the "Talasea" source, 
the cutting point applied by me to the McCoy and Cleghorn data for Table 7.3 was 
2.3601.

Lou and Vanuatu samples cannot be discriminated on the basis of densities alone 
because of the slight overlap of upper values for Lou densities (2.4032 at one standard 
deviation) with the lower values for Vanuatu samples (see Green 1987:243 Fig.l). In 
the case of the Mateone samples, the two sources can apparently be differentiated by 
density and physical characteristics combined.

How reliable are density measurements? White and Harris tested the replicability of 
measurements by taking seven readings on each of ten pieces from Mussau sites, and 
found "it is difficult to replicate determinations to better than parts per thousand" 
(1997:103). There were "a few" pieces that were persistently problematic, although they 
could not discover the reason, but overall their results were consistent (White and 
Harris 1997:103). Torrence and Victor (1995) investigated whether the amount of 
cortex and presence of inclusions affected density measurements. The amount of cortex 
was not found to affect the accuracy of density measurements made in PFMD (per-
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fluoro- 1-methyl-decalin), but this appears to be attributable to the low surface tension 
of the liquid which prevents bubbles being trapped in the cortex, and therefore may not 
hold for all liquids (Torrence and Victor 1995:129). Inclusions in the obsidian were 
found to affect relative density once they reached 10-15% of the total volume (Torrence 
and Victor 1995:129).

Data sheets of Olsen's density measurements and physical descriptions were supplied 
by McCoy. Olsen used the Sartorius method for his measurements, but the liquid is not 
specified. All the Mateone samples were physically alike - black with light coloured 
inclusions - and quite unlike most of the obsidians from the other sites for which there 
are few obviously anomalous density readings, yet three Mateone samples produced 
values that fell, at one standard deviation, below the designated Vanuatu cutting point 
of >2.4032. I got anomalous results for some (not all) samples from SE-RF-19 on two 
runs, using the Sartorius balance and distilled water. It is likely that air bubbles on the 
surface of the numerous surface impurities of the Banks glasses account for the 
variability in density measurements (M. Jones pers. comm. 2000). It is on the basis of 
their similar descriptions that Olsen's Mateone samples are tentatively attributed by me 
to a Banks Island source. The second sample from Ninanualomia, which has the same 
physical description, has a density of 2.3746-2.4356 (at 1 S.D.) and seems likely also to 
be from a Banks source. My interpretation is consistent with McCoy and Cleghorn's 
published view that most, if not all, of the obsidian found in the late sites (including 
Mateone) came from the Banks Islands, on the basis of Olsen's density measurements 
(1988:114).

The density measurements for the two Mdailu samples and four Malu samples are 
consistent with their respective physical descriptions. Only 17 data sheets were 
available for the Biang Mepala samples, which could be divided by colour into four 
groups - medium black, green-medium black, transparent cloudy grey, and transparent 
smoky grey. All lack vesicles or bubbles. With the cutting points nominated by 
Doherty, all measurements fall within the Talasea range, and only four exceed 2.3601 at 
one standard deviation, consistent with the narrow variation remarked upon by 
Torrence and Victor (1995). These four pieces are not consistent in their descriptions, 
but represent each of the four colour groups. Green used cutting points based on his 
analysis of the Reefs-Santa Cruz material (Green 1987), and would have assigned three 
of these same four samples from Biang Mepala to Lou/Umrei sources, and the fourth to 
either a Talasea or Admiralty source (Green pers. comm. 2004). Should it become 
possible to perform chemical analysis on these materials in the future, these four pieces 
in particular should be examined. McCoy and Cleghorn reported that the obsidian from
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Malu and Biang Mepala probably came from Talasea, but do not identify the likely 
source(s) of the Mdailu artefacts (1988:113).

Table 6.3 Obsidian and Volcanic Glass - Main Reef Islands and Santa Cruz Sites

Site Site Type No. of 
Pieces

Source

SE-SZ-26 Mateone G) old village site 9 possibly all Banks Islands
SE-RF-3 old village site nil

SE-SZ-11 DaiG) old village site nil
SE-SZ-12 Naiavila G) old village site-inland nil

SE-SZ-4 Napo (4) midden mound/house 
platform

nil

■ : '■ . -
SE-SZ-49 

Ninanualomia G)
plainware site 2

(surface)
possibly Banks Islands

SE-RF-19

Mound B

(mostly) plainware

plainware site

12
(8 surface)
2 (surface)

12 definitely Banks Islands (prob. 
Vanua Lava), 1 likely Banks,

1 Umrei
SE-SZ-47 Novlad G) plainware site 

(levels VIII-XXI)
nil

SE-SZ-33 Mdailu G) layers I/II- plainware 
layer VII- Lapita

1
1

possibly Banks Islands 
possibly Talasea

SE-SZ-23 Malu G) Lapita site 4 possibly Talasea
SE-SZ-45

Biang Mepala G)
Lapita site 18 17 possibly Talasea 

(1= no data)
SE-RF-6 G) Lapita site 30 1 Vanua Lava. 29 Talasea.

SE-RF-2 Nenumbo G) Lapita site 646 9 Lou, 2 Vanua Lava,
1 West Fergusson, 634 Talasea

SE-SZ-8 G) Lapita site 296 2 Lou, 9 Vanua Lava, 285 Talasea

Data source: (1) P. McCoy pers. comm, to R. Green. (2) Yen 1976. (3) Green 1987. (4) Kirch n.d.

All 972 obsidian pieces from Green's three Lapita sites have been analysed either by 
elemental analysis (PIXE-PIGME), or relative density (Green 1987). As Table 7.3 
indicates, in all three sites the preference (97.5% of the total) was for high quality 
Talasea obsidian from the Willaumez Peninsula of New Britain, a source located over 
2000 km away. Subsequent analysis based on refined methods for 50 randomly picked 
specimens has shown all the Talasea source specimens were from Kutau/Bao (Green 
pers. comm. 2004). Small quantities derive from Lou in the Admiralty Islands, and 
from the much closer but poorer quality Vanua Lava source in the Banks Islands (ca 
400 km. from the Reef/Santa Cruz group). The Gaua source in the Banks was not 
utilised (Green 1987). A single piece was ascribed tentatively to West Fergusson Island 
in the D'Entrecasteaux Group (Green and Bird 1989).

Volcanic glasses have not been reported from any period at Novlad, and are poorly 
represented at Mdailu (McCoy and Cleghorn 1988). Sheppard (1992:146, 1993:123) 
discussed the problem of sample representativeness relative to area excavated in 
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Green's three Lapita sites. The total area excavated at Mdailu was 23m2 (to a 
maximum depth of 1.8m), and at Novlao 48m^ (to a maximum depth of 2.5m) (McCoy 
and Cleghorn 1988), which are small areas compared to Green's excavations. However, 
analysis of discard patterns at Nenumbo did not reveal any specific areas to which the 
use of obsidian was restricted, rather it was "distributed over the site in direct 
proportion to the amount of activity in the area, as suggested by the total amount of 
archaeological material deposited" (Sheppard 1993:134). The casual manner of disposal 
also applied to gravers. It is noteworthy, then, given the discard of obsidian around 
dwellings and cooking areas at Nenumbo, that so little should have been found at 
Mdailu and Novlao, since ovens and houses were excavated at both sites.

Regional comparisons
One aspect of the variability of the Lapita cultural complex in Remote Oceania is the 
patchy distribution of obsidian beyond the Reef-Santa Cruz Islands. The Malo Lapita 
site in the Banks Islands contained Gaua, Admiralty and Talasea obsidians, and both 
Gaua and Vanua Lava obsidian in the Mangaasi period (400BC-1200AD) (Bird et al 
1981:78). South of this, until recently, no sites in Vanuatu contained imported 
obsidian, and the few pieces of local low grade glassy basalt recovered from the 
Mangaasi excavations appeared not to be artefactual (Bedford 2000:200). The newly 
discovered Teouma early Lapita burial site contained "New Guinea" obsidian (Bedford 
2004). Only a very few obsidian flakes have been recovered from New Caledonia. One 
flake from Maurice-Vatcha had been sourced to the general Talasea region. Sand and 
Sheppard (2000) reported on the analysis of a further five flakes from the Lapita site 
(WKO013A) and Saint-Maurice-Vatcha (WK0003). Technologically, these small 
pieces were consistent with debitage known from the Southeast Solomons sites, and at 
least one graver was identified (Sand and Sheppard 2000:238). Geochemical analysis 
(by PIXE-PIGME) identified Kutau/Bao (West New Britain) as the source of all five 
flakes. Sand and Sheppard (2000:240) concluded that the small quantity of obsidian in 
New Caledonia did not represent importation directly from source, but probably 
represented "items brought in small amounts by the first Austronesian discoverers of 
these archipelagos from their homeland further north in the Melanesian chain". 
Noticeably absent from New Caledonian Lapita sites is any obsidian from the closer 
Banks Islands, although this is present in early contexts in the Reef-Santa Cruz sites 
and on Tikopia.

Only two flakes were recovered from the Naigani Lapita site in Fiji, both of which were 
sourced ultimately (by PIXE-PIGME) to Talasea, a distance of ca. 3700km (Best 
1987:31). Best suggested, given the scarcity of Talasea obsidian elsewhere in Fiji, in 
Vanuatu and New Caledonia, that the Reef-Santa Cruz Islands were the most likely
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immediate source, "with a direct, rather than indirect connection from there the most 
likely means by which the obsidian arrived at Naigani" (Best 1987:31). Volcanic glass 
in the initial settlement phase of Lakeba was attributed to Tafahi in Tonga, with Banks 
glass present in later phases (Best 1987:31).

Obsidian is absent from Anuta at any period, and from Kirch's excavations on 
Vanikoro. At Taumako, only six pieces were found, in association with pottery on the 
surface of Te Ana Tavatava (Leach 1985). Although the obsidian and pottery were 
thought to have been in secondary deposition, Leach thought it probable ( but not 
indisputable) that the pottery and obsidian were "culturally and temporally associated" 
(1985:117). The pottery assemblage contained some dentate stamped sherds, but 
plainware predominated and is thought to have been made on Taumako between ca 
1000-500 B.C. (1985:121-122). Results from separate testing by PIGME and then 
PIXE-PIGME methods differed somewhat. Four of the six pieces of obsidian derived 
from the Banks Islands, and two were of undetermined origin (1985:121-122). Leach 
suggested that the obsidian may have arrived in Taumako by way of the Reef Islands 
(1985:121-122).

Only 23 pieces of obsidian and volcanic glass were recovered from the Kiki phase of 
Tikopia (Kirch and Yen 1982:256 Table 35). When the Tikopian obsidian was first 
reported, no elemental analysis had been performed, and some of the Kiki phase 
obsidian was attributed to Talasea, although "Kukuia on Fergusson cannot be ruled out" 
(Kirch and Yen 1982:260). Banks Island volcanic glass was found in all phases, but 
was only marginally represented in the Sinapupu stage (4 pieces), and increased in 
quantity in the Tuakamali stage (1982:260). Spriggs reported on reanalysis of the Kiki 
phase obsidian (1997:137), which showed that most of it came from Banks Islands 
sources, three pieces came from Manus [Admiralty group], and none came from New 
Britain. Spriggs commented that "the contrast in obsidian sources with the Reef islands 
Lapita sites is a further indication of a late Lapita age" for the Kiki phase (1997:137).

Continuity and change in obsidian
There is a change in obsidian sources during the ceramic period in the Reef-Santa Cruz 
sites. In the Lapita sites, Talasea obsidian always predominates, with no more than a 
minor amount of Admiralties obsidian ever present, a contrast with some Near 
Oceanian Lapita and post-Lapita sites, in which Admiralties and Talasea obsidians are 
differentially represented (see Spriggs 1997 for overview). In some locations the use of 
Admiralties obsidians increased during the Lapita period (e.g. Duke of Yorks, 
Talepakemalai, Ambitle, Nissan and Buka), but the preference over Talasea glasses was 
not always maintained. In the Duke of Yorks sites studied by White and Harris (1997),
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for example, more local West New Britain sources were used after ca 2850 calBP. In 
the Reber-Rakival site, both Admiralties and Talasea obsidians were equally 
represented ca. 2400 BP, but use of Talasea increased ca 2200 BP.

Admiralties obsidians did not increase proportionately in SE-RF-19, but the single 
piece of Umrei obsidian in this site, and three pieces of Admiralties obsidian in the Kiki 
phase on Tikopia, in both cases in conjunction with more numerous Banks Island 
glasses, suggest some ongoing contacts with the west. By the plainware period, 
however, the preferred source had switched from Talasea to the lower quality but closer 
Banks Islands source(s), which was only a minor component in Green's Lapita sites. In 
the case of SE-RF-19, this was probably derived from Vanua Lava. Banks source(s) 
also predominate in the six pieces recovered from Taumako.

Obsidian is rare in the late (Group 1) sites - certainly it was not found in SE-RF-3 or 
Naiavila, or Kirch's midden mound (SE-SZ-4), but was reported by McCoy and 
Cleghorn (1988) from Mateone, where it is probable all samples derive from a Banks 
Island source. The authors referred to obsidian in later sites (i.e. more than one) but 
provide no other information about which sites specifically (McCoy and Cleghorn 
1988: 114). Obsidian has not been reported from late contexts in Taumako, nor on 
Vanikoro or Anuta, but is found in low frequencies in the Sinapupu phase on Tikopia, 
and more abundantly from the Tuakamali phase, all of which derives from a Banks 
source.

Because no obsidian was reported from the early aceramic layers at Novlao, it is not 
possible to argue that the obsidian in Mateone represents the maintenance of a 
continuous supply from the Banks Islands, rather than the establishment of a new 
supply stream late in prehistory, at about the same period when Banks obsidian 
reappears in quantity in Tikopian sites. Furthermore, given the patchy distribution in 
late (Group 1) sites, the possibility that supply in the late period was restricted to certain 
villages cannot be excluded.

There is little to say in regard to reduction technology. In SE-RF-19, no gravers are 
present, nor are there any new forms of obsidian tools, and the fragments present are 
not inconsistent with the pattern of exploitation common to Lapita sites. There is no 
published information relating to the material recovered by McCoy and Cleghorn.

CHERT AND SILICEOUS MATERIALS
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Archaeological evidence
I have found no references to chert in the literature except for the flint-tipped arrows 
mentioned by Carteret (Hawkesworth 1775:296). Table 6.4 documents the distribution 
of chert and chert-like materials excavated from both SE-RF-3 (N=2) and SE-RF-19 
(N=28). Six specimens that represented the range of variability within the total sample 
were thin sectioned and examined petrographically by P. Sheppard. The six specimens 
included true cherts, volcanic tuff/silicified mudstone, silicified shell and fine grained 
silicified sediment. The other samples were tentatively assigned by me to these 
categories on the basis of gross visual appearance, an unreliable exercise in the case of 
true cherts, given the effects of weathering on chert colour (Sheppard and Pavlish 
1992). There are no chert sources on Santa Cruz or the Reef Islands so all cherts (with 
the possible exception of the silicified shell) must be of external origin.

From SE-RF-3, only two pieces of volcanic tuff/silicified mudstone were found. The 
12 true chert samples excavated from SE-RF-19 included nine of probable 
Ulawan/Malaitan origin, two pieces possibly from the Duff Islands, and a single 
zebraic chalcedony sample that was somewhat similar to a sample from Niuatoputapu 
(# NT-90-SA-5). The Niuatoputapu sample, in turn, has been reported as being similar 
to chert examined from Tikopia (Sheppard 1996:109, 111). There was also a single 
piece of zebraic chalcedony in SE-SZ-8. The source of this material is not known, but 
may be located somewhere in Northern Vanuatu, or north of Tikopia (Sheppard 
1996:109).

In regard to sources of raw materials, SE-RF-19 reflects the patterns of Green's three 
Lapita sites which contained cherts from three regions/sources (Sheppard 1996, 
Sheppard and Pavlish 1992). Fifty-two pieces of chert were recovered from SE-SZ-8, 
462 from SE-RF-2 and 30 from SE-RF-6 (Sheppard and Pavlish 1992:42). Preliminary 
work on sourcing these cherts was conducted by Ward and Smith (1974), with 
Sheppard and Pavlish (1992) conducting more extensive thin section, micro fossil and 
INAA elemental analysis on an archaeological sample of 37 pieces. (This research also 
examined the effects of weathering on chert, and the implications for patina thickness 
dating and sourcing). The main source for all three sites was Ulawa/Malaita, ca 400km 
to the northwest, which produces a high quality chert composed of very fine micro
quartz, containing foraminifera. The coralline chalcedony found in SE-RF-2 probably 
originated from the Duff Islands, about 150km east of Nenumbo. A zebraic chalcedony 
was present in SE-SZ-8 only. All are high quality materials.

The small sample from SE-RF-19, which included only two complete flakes, is 
insufficient for generalisations about reduction technology. Points, which were made
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almost exclusively of chert in Green's three Lapita sites, are absent. The chert-like 
materials are manuports, and their use(s) cannot be determined. Sheppard (1992, 1993) 
found that both chert and obsidian from Green's three Lapita sites were worked with the 
same skill level, and core reduction techniques. Neither were used in an economising 
way. The raw material was probably transported from source as fist sized cobbles and 
blocks, with little preprocessing.

In Green's three Lapita sites, the weight of chert/m^ excavated remains about the same 
from oldest to youngest sites (SE-SZ-8 to SE-RF-6), but the relative proportions of 
chert and obsidian change over time, with chert dominating over obsidian in SE-RF-2 
and SE-RF-6 (Sheppard 1993:127). The small quantity in SE-RF-19 is of the same 
order as the obsidian in that site, but in Mdailu, in both decorated and plain ceramic 
layers, there is more chert than obsidian. There is considerably more chert than obsidian 
in the plainware layers, which contained predominantly chert flakes and cores, but also 
two points and one blade (McCoy accession data). A small number of pieces were 
recovered from layer V and below, mostly flakes. Apart from the Mdailu site, only 
small quantities were recovered from other sites investigated by McCoy and Cleghorn. 
At Ninanualomia (SE-SZ-49), four chert flakes were excavated with plain pottery, and 
another was surface collected; and from the Malu Lapita site (SE-SZ-23), "some" chert 
was reported (McCoy and Cleghorn 1988: 107, 110). Their published report (1988) 
makes no mention of chert being recovered at Novlao but the accession data shows one 
flake and one scraper recovered from ceramic layers, and a "chert(?) nose ornament (?)" 
from layer VIII (the youngest ceramic layer, ca. 100B.C- A.D. 100).

Chert is absent from, or minimally represented in, late sites. No true chert was 
recovered from SE-RF-3. It appears none was recovered from Dai, and a few pieces 
only were excavated from Mateone (McCoy accession records). No information is 
available as to the source(s) of this material, nor any technological evaluation.

Regional comparison
Kirch and Yen (1982) divided the chert from all sites on Tikopia into three groups. The 
first, a "creamy" coloured isotrophic chert, was found in small amounts in all phases 
(although the authors say it was associated "primarily with the Kiki phase") (Kirch and 
Yen 1982:260). This was considered to be similar to chert from Ulawa described by 
Ward (1976). The second category "chalcedony" was the most abundant, and was also 
present in all phases, although in very small amounts in the Sinapupu phase (N=4) 
compared to earlier and later periods (Kirch and Yen 1982:256 Table 35). Possible 
source areas in northern Vanuatu or Santa Cruz were suggested. The third (and 
numerically smallest) category, apparently lacking from the Tuakamali phase, was a
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"coarse-grained chert" related to the second category and possibly derived from the 
same source (1982:261, 256 Table 35).

As noted above, Sheppard (1996) demonstrated that the second category was a zebraic 
chalcedony of unknown source. Most of the samples sent to him derived from the 
Sinapupu and Tuakamali phases, but Kirch and Yen indicated that this chert was also 
present in the Kiki phase (Kirch and Yen 1982:258 Table 35). One piece of brown 
stained chert from the Tuakamali phase contained a "lathe-like" structure, and was 
tentatively linked to Futuna (Sheppard 1993:109-110). The material putatively from 
Ulawa was not provided for analysis (Sheppard 1996). If the Ulawa attribution is 
reliable, then both this source and the zebraic chalcedony are common to both Reefs- 
Santa Cruz and Tikopia sequences, although the latter is minimally represented in the 
Reefs-Santa Cruz sites. The absence of Taumakoan chert from Tikopia, and Futunan 
chert from the Reef-Santa Cruz, indicate different procurement patterns. A further 
point of difference is the persistence of chert throughout the Tikopian sequence, when 
its usage seems to be minimal in late Reef-Santa Cruz sites.

Neither chert nor obsidian was reported from Vanikoro (Kirch 1983). Two pieces of 
chert were reported from Anuta, both from revised chronostratigraphic Zone E (950- 
350 B.C.). One was a utilised flake of poor quality chert found in An-6, Layer III, Area 
D), and the second a chert cobble (Layer III, Area C) which may have been used as a 
fishing bob weight (Kirch and Rosendahl 1973b:84). The latter may also have a 
Futunan origin (Kirch 1985b:212).

Chert summary
The same chert sources identified in Green's three Lapita sites are also represented in 
SE-RF-19. Chert is used in decorated and plainware layers at Mdailu, with two points 
and a blade associated with plainware suggesting there may also be continuity in formal 
tool types. The relative proportions of chert to obsidian do not replicate the pattern 
seen in Green's three sites. Chert is more abundant than obsidian in both decorated and 
plainware layers at Mdailu, but constitutes roughly the same amount in SE-RF-19. The 
function of the other siliceous materials in SE-RF-19 cannot be determined. In the late 
sites, chert is present only in low quantities, if at all, from undetermined sources.

SLINGSTONES

Ethnographic evidence
Five pointed-ended stone objects collected from another Reef Islands site (SE-RF-33) 
are interpreted as slingstones because of their similarity to such objects in locations
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where the use of slingstones is attested ethnographically. "Stones" were a component of 
the Cruzian arsenal employed against the Spanish (Burney 1967[1806]: 151, 160), but 
during the historic period bows and arrows seem to have been the preferred weapons. 
The Spanish did not mention slingshots, nor that the stones themselves were shaped. 
Later European records of violent encounters dwell on the efficacy of poisoned arrows, 
so the function of slingstones on Santa Cruz and the Reef Islands is not well 
documented in the literature. Indeed, two objects which are "obviously slingstones" 
(Foy in eHRAF 2003:116), were described in Edge-Partington's catalogue as "charms" 
found in packets of red feather money (1969:163 No's. 6 & 7). They were made of 
different materials: one "resembles ancient marble" and the other was a "dark stone" 
(1969[1909]:l63). In 1912, Speiser obtained a slingshot, which by then, as far as he 
could ascertain, served as a toy rather than a weapon (Speiser 1916:108, and Fig.48). 
He did not acquire or describe slingstones. The sling was reported as a weapon on 
Utupua (Thilenius cited in Graebner 1962[1909]: 136). Koch (1971) does not document 
slingstones on the Reefs or Santa Cruz.

Archaeological evidence
In 1976, Green was given five slingstones, all surface collected from SE-RF-3 3

Table 6.5 Slingstones Surface Collected from SE-RF-3 3

Artefact
ID#

Figure # Wgt
(gms)

Length
(cm)

Max. width 
(cm)

Shape of 
cross-section

SE-RF-33 SI 6.2a 36.6 4.7 2.6 circular
SE-RF-33 S2 6.2b 65.5 6.1 3.2 circular
SE-RF-33 S3 6.2d 69.9 5.6 3.2 circular
SE-RF-33 S4 6.2c 64.2 6.5 2.9 circular
SE-RF-33 S5 6.2e 69.8 5.9 3.2 rounded rectangular

All the stones are made of intermediate volcanic rocks (I. Smith, pers. comm. 2004). 
All are finished, and retain only some signs of hammering to reduce the ends, which are 
pointed rather than rounded.

Local comparisons
No modified slingstones were excavated from SE-RF-3, nor apparently from Mateone, 
but pointed-end missiles were recovered during excavations at Dai village (layers III 
and V), and one was excavated from Novlao, from layer IIFIV contact (McCoy and 
Cleghorn accession data). Buckley (2000:139) thought a depression fracture in the 
skull of an elderly male from the Namu burial site on Taumako, (used between ca A.D. 
1530-1700), may have resulted from the impact of a slingstone. The examples found by 
Green at the Kahula site on Taumako confirm the pointed-end shape (see Plate 6.2).
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At Vanikoro, Kirch collected from the surface of site VK-10 an object of "porphyritic 
volcanic stone" which he suggested was probably a slingstone (Kirch 1983:107 Fig. 18: 
lower row). It is not stated that the object is damaged. If not, it differs in shape from 
the Reef Island examples in that it is asymmetrical, with only one end pointed.

Modified slingstones of basalt (three), coral (two) and Tridacna (one) were recovered 
from SE-RF-2 (Green 1979:39 and Fig.2.5 h&i). One broken example in basalt was 
excavated, but the rest were surface collected. Recognisable slingstones have not been 
recovered from other Reef-Santa Cruz Lapita sites, nor from SE-RF-19, the ceramic 
layers of Novlao, or Mdailu. However, a slingstone was excavated from a plainware 
context on Taumako, at Te Ana Tavatava (Intoh 1980:200 note 74).

Regional comparisons
Davidson (1988:87) wrote that "there are Melanesianists who would like to know more 
about the origin and spread of slingstones in Micronesia... ", In fact, the longterm 
history of slingstone use is quite difficult to reconstruct because purposefully modified 
sling ammunition is readily recognised, but expedient use of appropriately sized 
cobbles or lumps of coral is not (as a forthcoming publication on the sling by R. and G. 
York documents). There are therefore, situations where historical narratives confirm 
use of the sling as a weapon, but where archaeological evidence for modified 
slingstones is completely lacking (e.g. in the Marshall Islands, Pohnpei and Fiji). 
Furthermore, shaped slingstones are more commonly reported from late archaeological 
contexts. We cannot infer from this apparent bias that their use was restricted to (or 
was more frequent in) later periods, given that discarded stone missiles would 
deteriorate little over time, and hence could presumably be collected and redeployed.

In the wider region, slingshots were known ethnographically from New Britain, New 
Ireland, and offshore islands, but not New Hanover (Parkinson 1999[1907]). Shaped 
stones were reported from northern New Ireland, while in the south and on New 
Britain, unmodified cobbles were used (1999[1907]:99,127). On the Gazelle 
Peninsula, trepanning as a treatment for splintered skull fractures caused by slingshots 
was carried out with considerable technical skill (1999[1907]:48-49). The sling seems 
not to have been used in the Admiralty islands, and there is little ethnographic evidence 
for its use in the main islands of the Solomons - Buka, Bougainville, Choiseul, Santa 
Isabel, New Georgia, Guadalcanal - nor amongst the Reef-Cruz neighbours on Malaita 
or San Cristobal (R. and G. York, pers. comm. 2004) Codrington, however, reported 
that "slings are not unknown in the Solomon Islands, and are said to have been brought 
into use for attacking the tree-houses", perhaps indicating a recent development (1972 
[1891]:305). Pointed-end slingstones are documented archaeologically from New
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Caledonia "in the late part of the historic sequence" (from about 600 AD), and were 
used for bird-hunting and fighting (Sand 2001:79,81 Figs.4,9). No archaeological finds 
have been reported from Vanuatu, Tikopia or Anuta, although Codrington referred to 
the use of slings in the Banks Islands, chiefly to counter night attacks (1972[1891] :306). 
Their use in Vanuatu must have been more widespread than he realised, as Speiser said 
that slings "are known everywhere in the islands", and had once been weapons but were 
now used as toys (Speiser 1990[1923]:209). The missiles were not specially shaped 
(1990[1923]:209).

Evidence is accumulating slowly that supports Green's (1979) inclusion of these objects 
in the Lapita Cultural Complex. In Near Oceania, there are now several reports from the 
Bismarcks. Garling reported a barite slingstone from Tanga, New Ireland, from a Late 
Lapita/early post Lapita context ca. 2400-2000 BP (Garling 2003). Father Otto Meyer's 
inventory from Maravot (SAD) included slingstones along with decorated pottery 
(Green 2000:22). From Lesu, White and Downie (1980:202-3) recovered seven 
coralline limestone slingstones, mostly from the top horizons of the excavations. This 
site was interpreted tentatively as having a relatively short occupation, (a few hundred 
years), "more than 2000 years ago" (1980:197). From Remote Oceania, Burley (pers. 
comm. 2004) has excavated a quartz slingstone from the Kauvai 2 site, Tongatapu (i.e. 
3000-2600 B.P.).

Linguistic reconstruction also suggests some antiquity for this weapon. The POc term 
*maga has been reconstructed for "stone; sling; slingshot" from reflexes in MM, SES 
and PN languages (Osmond (1996:126)). Osmond noted "... it is assumed that ordinary 
well-shaped stones were used" (1996:126), but also referenced the pointed-end 
Tridacna slingstone recovered by Green from SE-RF-2. Kirch and Green (2001:190) 
inferred the use of the sling in Ancestral Polynesian Society, and even a casual scan of 
the literature produces evidence of their use in Polynesia. McCoy (1979:150), for 
example, reported stone slingstones on Easter Island, which were "curiously rare 
despite the prevalence of warfare". In the Society Islands, slingstones were recovered 
from excavations of 2 round-ended houses in the Opunohu Valley (Green 1967). 
Occupation started in the valley in the thirteenth century A.D., but was more sustained 
between the seventeenth and early nineteenth centuries (1967:220). A cache of water- 
worn cobble slingstones was located on a fortified ridge at Kawela on Moloka'i island, 
Hawaii'i (Kirch 1984b: 215 Fig.69).

The sling was widely distributed in Micronesia, but nowhere is there evidence for 
pointed-end slingstones earlier than about 2000 years ago (R. and G. York, pers. comm. 
2004). A few were recovered from Intermediate/Transitional pre-Latte sites in the
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northern Marianas, but they are much more common in the Latte phase (800-1000 years 
ago). The number, size range (which includes some oversized stones possibly for 
ceremonial use), and diversity of materials seems to be greater in the Marianas than 
anywhere else. Hombostel amassed 4,702 slingstones, mostly from Guam (with some 
from Tinian and Saipan), and Spoehr remarked that "slingstones are to the Marianas as 
projectile points are to the United States" (1957:137). He was pessimistic, however, 
about the "usefulness of slingstones as time indicators... .The potential variation in form 
is not great enough to provide a clear-cut medium of expression for stylistic change" 
(1957:137). Nevertheless, Thompson's work suggests there may be some locally 
distinctive traits. She found that the variation in material correlated with the geology of 
Guam (Thompson 1971 [1932] :51), while her classification of four types based on 
shape (1971 [1932]:50) was insufficient to encompass the variety observed by 
Takayama and Intoh in the 130 complete examples recovered from the Chukienu shell 
midden on Tol, Truk, in the central Carolines, for which they devised another typology 
(Takayama and Intoh (1978:26).

Archaeological examples are restricted to the last 800 years or so in the Carolines, but 
the pointed-end kind is not recorded from Pohnpei despite the importance of this 
weapon historically. Likewise, there are no archaeological examples of the pointed-end 
variety from eastern Micronesia, where narratives record natural cobble missiles (R. 
and G. York, pers. comm. 2004).

Slingstones summary
Continuity in the use of shaped slingstones is the most parsimonious explanation for 
slingstones in the SE-RF-2 Lapita site, and in multiple sites at the end of the Reef-Santa 
Cruz sequence. However, the case is not unimpeachable, as there are no shaped 
slingstones in Reef-Santa Cruz sites bridging the time gap, and although the narratives 
record stones as missies, they do not record slingshots or shaped missiles.

STONE ADZES

Ethnographic evidence
Codrington included the Cruzians among those users of shell rather than stone tools, a 
grouping which included the Torres and Banks Islanders, and differentiated them from 
the inhabitants of the Solomon Islands (excluding Rennell and Bellona) and Vanuatu 
who used stone adzes and chert flakes (1972[1891]: 16, 313). It is unsurprising then, 
that there is scant mention of stone adzes in the historic narratives. Labillardiere 
observed that the Cruzians hafted metal chisels in the same way as their "stone 
hatchets" (1971[1800]:427-428). In A.D. 1892, Dewar saw a man in Carlisle Bay using
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a stone adze to hollow out a canoe (1892:249). Koch's (1971) ethnological study is 
more informative. He reported that stone adzes of rectangular or round cross section 
were used on the coral islands - these must be imports. The adze size determined 
whether it was used for the rough working stages of house and boat building, or shaping 
wooden objects such as bowls, or for precision woodworking (Koch 1971:136-7). Men 
from the eastern Reef Islands obtained rocks from Santa Cruz, and ground them into 
"angled adze blades of a typical 'square'-shape with a trapezium-like cross-section and 
rounded off edges" (1971:136-7). The stone adzes he illustrates (1971: Fig.115 I and 
II) include two of West Polynesian form, Green's (1971) Samoan Type V, the uneven 
quadrangular type. One has probably been reworked at the poll and would originally 
have been longer. One adze of Cruzian stone, which has a rounded rectangular section, 
is very long for its narrow width, and may have been reworked, as it does not, in this 
form, fit any particular typology (Koch 1971:Fig.l 15 II, a). One thin, elliptical/oval 
sectioned adze is of the "Melanesian type", although there may be some confusion 
about its material as the illustration says stone and the text says shell. The fifth adze 
obtained from Fenualoa but made from Cruzian stone, is similar to the adze from SE- 
RF-3 (see below), oval in section, with one flat side. Finally, the large "cylindrical" 
adze made in Taumako and exported to Pileni is of unknown stylistic affiliation (Koch 
1971: Fig.115 I, a). It is somewhat like Green and Davidson's (1974:134) Type Vb 
from Su-Sa-3, i.e. an "early Polynesian adze with apparent Melanesian connections".

Archaeological evidence
An adze of foliated metavolcanic greenschist was surface collected from SE-RF-3 in 
1976 (See Fig.6.3 and Table 6.6). The petrographic report by W. Dickinson is attached 
as Appendix 6.1. Possible sources include the metamorphic belt of New Caledonia or 
the Pacific fringe of the Solomon chain - Malaita/Ulawa and Santa Isabel. In plan view, 
the adze is quadrilateral in shape, tapering from the cutting edge to the poll, which is 
burnt and damaged. In side view, it also tapers to the poll longitudinally. Most of the 
surface (excluding the poll) is well ground, although some cortex and chipping scars 
remain. Both bevel and cutting edge are damaged. The cutting edge shows use wear 
damage. The bevel is slightly convex. The adze is oval in cross section, with one side 
slightly flatter than the other, and could be accommodated within the Lapita adze 
typology.

Two other objects from SE-RF-3 - one excavated and one collected - were accessioned 
as possible adze fragments, but this identification could not be established irrefutably 
for either case (See Table 6.6). Artefact A63 is an intermediate volcanic rock, has a 
smooth surface, is burnt, and may be part of a cobble (Fig. 6.4b). A piece of slightly 
altered andesite interpreted as an axe/adze fragment formed part of the ethnographic
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collection (see Fig.6.4a) This object has a rounded surface, and a hole in the back 
suggestive of heat spalling, and may also be a fragment of a boulder.

Local comparisons
I have no information concerning stone adzes from late sites excavated by McCoy and 
Cleghorn except for an adze fragment in "metamorphic(?) rock" excavated from layer 
IV at Mateone, which is typologically uninformative (McCoy accession data). 
However, to the West Polynesian type adzes reported by Koch (1971) can be added the 
adzes of Samoan form and raw material from Taumako and Nupani (Best et al. 1992). 
Adzes surface collected and excavated from the late sites of Kahula and Kongo on 
Taumako were previously sourced to different locales within the Tataga Matau basalt 
quarry on Tuituila island, American Samoa. Another surface specimen from Na Mugha 
village, San Cristobal, may also derive from Tataga Matau, and an adze surface 
collected from Nupani clusters on the basis of geochemical analysis with samples from 
the east Tutuila Asiapa quarry (Best et al. 1992:54). More recent assessments would be 
less specific about source, and simply say quarries on Tutuila.

Adzes of fine grained oceanic basalt, made in forms known from West Polynesia were 
also recovered from ethnographic contexts on Tikopia, but have not been analysed 
geochemically. Their placement within the Tikopian sequence was inferred from 16 
adze chips recovered in excavation, and interpreted as evidence of adze use or 
rejuvenation rather than manufacture. One such flake was derived from the Sinapupu 
phase, and the others were from the Tuakamali phase, so the West Polynesian type 
adzes were interpreted as imports probably brought by immigrants from "Samoa, 
Tonga, 'Uvea, and elsewhere, as clearly related in oral traditions" (Kirch and Yen 
1982:237). Only three adzes were found on Anuta, all surface collected. Two are of the 
hog-backed form found in Western and Eastern Polynesia. The third is a a tangless adze 
with reverse trapezoidal cross section (Kirch and Rosendahl 1973b:77). In Tikopia, 
Anuta and Taumako, the material signature of Polynesian influence is not strong, nor is 
it consistent from place to place. These adzes, although few in number, together 
provide a stronger signal than any other single piece of evidence.

Turning to the earlier Reef-Santa Cruz sites, no stone adzes were recovered from 
Novlao, or from SE-RF-19. One complete adze (layer IV), and two adze fragments 
(one from "level III/VI?" and another of "greenstone" from layer IV) were excavated at 
Mdailu (McCoy accession data). The adze is piano-lateral in shape and appears related 
to the Lapita form except that the sides are reduced at an angle making one face 
narrower than the other. Another piece of "worked greenstone" was found in a 
decorated pottery layer (VI) at this site. No sourcing studies have been reported for
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these materials. The green colour, however, is consistent with the colour of the rocks 
chosen for Lapita adzes.

Four adze forms are characteristic of the Lapita Cultural Complex: rectangular, oval to 
rounded, piano-lateral and plano-convex (Green 2003:16). Green (1979) has reported 
the adzes from the three Reef-Santa Cruz Lapita sites. The results of petrological 
studies have been discussed by Green (1976), and Dickinson et al. (1978), and are 
remarkable for the significant number of imported materials, and the extraordinary 
distance over which some had travelled. The farthest is represented by muscovite- 
gamet-schist (glitter) found in both SE-RF-2 and SE-SZ-8, originating from New 
Guinea, probably the D'Entrecasteaux islands. Closer to home are adzes derived either 
from the pre-Miocene basement rocks of the Solomon Islands proper (from 
Guadalcanal, Florida, Santa Isabel and San Cristobal), or from the Warahito Lavas of 
San Cristobal. Even the closest possible source (San Cristobal) is still over 350 km. 
distant. (One of four exotic adzes assigned to the Kiki phase on Tikopia also probably 
originated in the central or western Solomons (Kirch and Yen 1982:236)). Santa Cruz 
itself also provided raw materials for adzes. In addition to the imported adzes in the 
Reef Islands Lapita sites, oven stones were collected either from Santa Cruz, or 
possibly Tinakula, a practice reported ethnographically (Green 1976:260). The lithic 
ovenstones from SE-RF-19 (listed in Table 2.1) were necessarily imports, and 
presumably derived from the same source(s).

A fondness for green coloured stone is exhibited in the choice of raw materials in 
Green's Reef-Santa Cruz Lapita sites, a preference also apparent in Mdailu (in 
decorated and plain ceramic layers - see above), and Lapita sites elsewhere (Best 1989, 
Green 1991:12, Sand 2001). There is no evidence for this preference in late Reef-Santa 
Cruz sites, a change which accords with the New Caledonia case, where use of the dark 
green rock in which most of the polished Lapita adzes were made was confined to the 
Lapita period (Sand 2001). "Glitter" has also been reported from New Caledonian 
Lapita site 13, where it is of local origin (Sand, Dickinson and Green ms. in prep.) In 
the Reef-Santa Cruz sites, there is no evidence for this material in any plainware 
contexts, so its use is short-lived.

OTHER STONE TOOLS

A number of artefacts from SE-RF-3 and SE-RF-19 have been interpreted as 
manufacturing tools of various sorts. In most cases, there are only a few examples of 
each tool, and some are represented by a single specimen. While some of the larger 
objects are definitely artefacts, the status of others is less secure. The patchy
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distributions do not provide a robust base from which to make arguments about 
continuity and change.

Stone knife
Surface collected from SE-RF-3 was a flaked stone knife of intermediate volcanic rock 
with hornblendes - see Fig.6.5. It is bifacially flaked, reduced for hafting, and shows 
edge damage with slight retouch only. No mention of such knives has been found in 
the ethnographic literature. Yen's excavation at Naiavila produced an object in reddish 
volcanic stone that informants described as the tip of a "custom" knife, but Yen was 
not persuaded that such manufacture or use could be substantiated (Yen 1976b:215- 
216 and Fig. 66 upper right). A flake of porphyritic volcanic stone from a late village 
site on Vanikoro was interpreted as a possible knife or scraper, but may be an expedient 
tool as no mention was made of purposeful manufacture (Kirch 1983:107). This is a 
unique object, with no comparable examples in contemporaneous or earlier sites.

Hammerstones
Smallish pebbles of intermediate volcanic rock were excavated from both SE-RF-3 
(A15 and Al) and SE-RF-19 (A3). Both examples from SE-RF-3 are blunt ended 
pebbles which show areas of light hammering, as indicated in Fig.6.6 c and d. The 
example from SE-RF-19 is lighter and smaller than those from SE-RF-3, and retains 
evidence of hammering (Fig.6.7b).

A hammerstone was also recovered from Dai (McCoy accession notes). This is a 
slightly larger version of the ones described above. Although absent from the Reef- 
Santa Cruz Lapita sites, and apparently from the Kiki phase on Tikopia, hammerstones 
are present from the beginning of the New Caledonia sequence (Sand 2001:81).

Sharpening stones-abraders
Artefact A-59 from SE-RF-3 is an oval shaped cobble of intermediate volcanic rock, 
which lacks obvious use wear, but has a piece evulsed from the back, as indicated in 
Fig.6.6c. Abrading tools, apparently of quite expedient size and shape, were common in 
Mateone, and were recovered from layers III - VI. The materials are diverse - "basalt?", 
other unspecified stone, "beach conglomerate (?)" and "claystone". Two examples from 
Mateone are reported to have grooves (McCoy and Cleghorn accession data). 
Abraders are not numerous in earlier sites. Two basalt examples excavated from late 
ceramic and aceramic layers at Novlao are of irregular shape. Abraders have not been 
reported from the Reef-Santa Cruz Lapita sites.
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The Reef-Santa Cruz sites seem to lack standardised forms of abraders, which are 
documented from other locations. Scoria abraders in Lapita and post-Lapita sites in 
Vanuatu, for example, could be divided into two forms - grooved abraders, and those 
with "flat ground surfaces" (Bedford and Spriggs 2002:146). From the Emo phase on 
Vanikoro were recovered 12 abrading stones with small depressions, for grinding beads 
(probably Conus). Similar stones were reported from Taumako (Leach and Davidson 
pers. comm, to Kirch 1983:104). On New Caledonia, however, abraders were also 
somewhat indistinct. "Polishing stones" (abraders) are present through most of the New 
Caledonia sequence, and reflect their local geology (Sand 2001:80, 87 Table 87). They 
are most diverse in form and size in the Lapita period, with a trend to larger sizes over 
time (Sand 2001:80).

Pestle-type pounder
An elongated object of intermediate volcanic rock, showing flattened ends due to 
hammering was excavated from SE-RF-19 (A-5, see Fig.6.7a). A similar but somewhat 
larger object, used at both ends, was recovered from SE-RF-2, and was interpreted as a 
nut cracking pestle. Another pestle, of less regular shape, was excavated from a 
plainware context at Mdailu (McCoy and Cleghorn accession data).

Pumice
Very few pieces of pumice have been reported from Reef-Santa Cruz sites, and these 
show no standardisation of forms. One small piece of pumice, possibly with a cut, was 
recovered from SE-RF-3. A round, shaped piece of black pumice (possibly a net float 
or gourd stopper) was excavated from SE-RF-2. A roughly triangular piece of pumice 
from Mateone was interpreted as an abrader.

Stone artefacts not represented at SE-RF-3 or SE-RF-19, but present in other 
Reef-Santa Cruz sites.
As was the case with shell ornaments, some stone artefacts are not represented in the 
two new sites, but are known from other Reef and Santa Cruz sites. Of these, two are 
well-formed objects from Lapita sites, while the rest are more amorphous in form.

A small meta-basalt chisel was excavated from SE-RF-6, the raw material of which 
derives from a Solomons source (Green 1976: 259). No examples of comparable tools 
have been documented from any younger Reef-Santa Cruz sites. Kirch (1988:193 
Fig.l 15 (b)) excavated the bevel end of a small stone chisel from NT-100 in association 
with plainware ceramics on Niuatoputapu. This was well polished, and circular in cross 
section.
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A stone bowl, or pounding cup (A-109), was excavated from SE-RF-2. Stone bowls 
are not known either ethnographically (mortars and bowls were made of wood) or 
archaeologically from the late part of the sequence, and therefore at present this object 
cannot be dismissed as intrusive into the site, although I cannot locate any comparable 
examples in the Lapita literature. Specht (2003:130 Table 6) reports a "stone dish" 
collected by Meyer at Watom as being "definitely or probably of pottery age", but this is 
not illustrated.

Nut crackers were reported from SE-SZ-8, SE-RF-2, plainware layers at Mdailu, and 
from Dai. They vary in size and cross-section, but tend to be either rounded (discoidal) 
or elongated in shape. Grinding stones were reported from SE-SZ-8 and from 
Mateone, the latter consisting of a flat stone with depressions. A rubbing stone was 
reported from SE-SZ-8 only. One whetsone and one sharpening stone were excavated 
from plainware layers at Mdailu. They are again of irregular form. A small fishing 
weight was reported from SE-RF-2. Two net sinkers - one from the surface of SE-RF-2 
and the other from Dai - are slightly waisted in shape.

Other manuports - SE-RF-3 and SE-RF-19
Two cobble-type manuports were recovered from SE-RF-3. A quartz diorite cobble 
was surface collected from SE-RF-3, and exhibits some evidence of low impact 
hammering (see Table 6.6). This cannot have originated from within the Santa Cruz 
group, but possible sources include central Vanuatu (Malo and Santo) or the large 
islands of the main Solomons (Choiseul, Santa Isabel, Malaita, Guadalcanal, San 
Cristobal) (Dickinson 2004 - see Appendix 6.1 for petrographic report). A small 
fractured cobble of a fine grained basalt or volcanic sediment (the latter being more 
likely -1. Smith pers. comm. 2004) was excavated from SE-RF-3 (Table 6.6). Three 
cobble-type manuports were recorded from SE-RF-2. Two were rounded cobbles with 
flattened sections, and the third was a round water-rolled stone with a thin cross 
section.

Table 6.7 lists assorted fragments of basaltic tephra, sedimentary and volcanic rock 
fragments, and other materials excavated from SE-RF-19. Most appear to be 
unmodified. Only a couple of similar fragments were found in SE-RF-3.

The basaltic tephra, which is red, might have been a pigment stone (Green accession 
notes), but only one piece looks as if it has been ground. However, a few pieces of 
similar material (based on accession drawings), which were described as worked or 
ground haematite, were recovered from the surface and plainware layers at Mdailu 
(McCoy and Cleghorn accession data). No information concerning this material was
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furnished for Novlao, Dai or Mateone, but three pieces of worked haematite or volcanic 
weathering product, showing evidence of grinding, were found at VK-10 (Emo phase) 
and VK-20 (late village site) on Vanikoro. Kirch conjectured they may have been used 
as a pigment (Kirch 1983:107). Three small nodules of ochre and a ground/incised red 
stone were excavated from Mateone.

The ethnographies refer to various dyes or pigments, but these are usually derived from 
plants. The possible use of betel and lime to colour arrows was referred to above. On 
Taumako, a nutmeg paste was used for the same purpose (Quiros in Markham 
1967[1904]:230). On Santa Cruz, indigo dye was made from a "tall branching shrub" 
(Quiros in Markham 1967[1904]:51). This might be Sophora tomentosa L., the bark 
and roots of which produce dark blue dye (Yen 1973: 37). The red and white hair 
colour described by the Spanish might result from turmeric root and lime, respectively 
(1973:37).

Worked stone summary
Raw materials in the late sites are predominantly intermediate volcanics and 
miscellaneous volcanic rocks of local origin, either from Santa Cruz or Tinakula, 
representing a reduced range over which materials are acquired. The schist adze 
surface collected from SE-RF-3 seems likely to be a Lapita-period remnant when 
viewed in the context of the other lithic sources in use at the time. Over time, and 
probably commencing during the plainware period, stone adzes became relatively 
unimportant relative to shell adzes, a situation which persisted to the end of the 
sequence. As local stone (from Santa Cruz) was also employed for adzes in the Lapita 
period, it could be argued that this change resulted from choice rather than 
environmental constraints, particularly as SE-RF-19 still contains chert of 
Ulawan/Malaitan origin, which indicates that access was maintained to at least some 
main Solomons resources. The adzes that were manufactured from Cruzian stone 
(Koch 1971) are quite variable in form, and include some that could be accommodated 
in a Lapita typology, the "Melanesian" form, and others with no obvious stylistic 
affiliations. The Lapita chisel and stone bowl have no late parallels.

At the late end of the sequence, this area is a participant in the process which sees adzes 
of West Polynesian form and Samoan material distributed over a wide area, extending 
as far as San Cristobal, and including Tikopia, Anuta and Taumako. This contact is 
insufficient to introduce the grooved celts found on San Cristobal (Green 1976:138) 
and Santa Ana (Davenport 1972b: 180-182) into the Reef-Santa Cruz lithic suite.
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WORKED CORAL

Ethnographic evidence
Canoes were fashioned in the Reef Islands using a gouge or chisel of human bone or 
hard stone, and finished by polishing either with shark skin or a coral branch used as a 
rasp (Girieud and Herrenschmidt 1898:106). Coral branches were used to polish the 
inside of Trochus rings (Speiser 1916:96), and sinkers for seine nets were made from 
pieces of coral (or shells) (Speiser 1916:93). On the Western Reef islands, a chunk of 
coral was fastened onto a shaped wooden shaft to make a grater for bananas, manioc 
and other tubers. The Pileni name for the implement was olo mona (Koch 1971:68). 
Coral was also used to shape into beads the apices of small Conus shells that had been 
perforated and strung onto a stick (Koch 1971:106).

Archaeological evidence
Although Poulsen (1987) recognised repeated coral file forms, in the Reef-Santa Cruz 
case comparison of coral tools suffers from the problem of rather nondescript forms, 
which apparently owe more to the natural shape of the creature than obvious 
modification. Six objects of worked coral were excavated from SE-RF-3 (see Table 
6.8). Two objects found in the same excavation unit - a slightly waisted, smooth piece 
of coral, fractured at one end, and another flattish piece of coral with a slight 
depression (A-13 and A-12, Fig.6.8 b &c) - may have been a coral pounding set. A 
split coral cobble, with slightly rounded depressions on each side (A-60, Fig.6.8d) may 
have been used for cracking nuts. Two other objects were accessioned as pounding 
stones. One (A-57) had a flattish surface, possibly ground, and is waisted, the indent on 
one side at least appearing to be man-made. A groove (not recent damage) is visible on 
one surface, perhaps for sharpening bone tools (Fig.6.8f). The second pounding stone 
was of a different form , made of branch coral (A-14, Fig.6.8a). Both ends are 
smoothed from use and the thinner end is slightly bevelled. The sixth object (Artefact 
A-61, Fig.6.8c) is a piece of coral in original condition, with the side branches broken 
off. It may have been intended to be a rasp, but shows no evidence of such use.

Of the coral objects described from SE-RF-3, only the waisted nut crackers have 
obvious parallels in other sites. These were also present in Novlao (layer "VIII?", and 
IV), and in Mdailu (above layer V). An elongated, but less clearly waisted example was 
also recovered from layer II at Mdailu (McCoy accession data). A large coral nut 
cracker (22cm long) was left in SE-RF-2 (A-102), but this is the only example from a 
Reef-Santa Cruz Lapita site.
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Two coral files were excavated from layer VIII of Novlao one apparently a piece of 
branch coral, but the other of less certain form. Branch coral files were also excavated 
from Mateone (layers III, and IV), and coral abraders from layers IV and VI. A 
grinding slab was collected from the surface at Mdailu, and a coral whetstone from 
layer III (McCoy accession notes).

Regional comparisons
Adventitious use of corals is common in this region and, judging from the published 
reports and ethnographies, there is little that is culturally distinctive about the 
manufacture of coral tools.

CHANGES IN LITHICS - REGIONAL COMPARISONS

Comparisons of rates of change with other sequences are perhaps less helpful in regard 
to lithic objects, as the trajectory of lithic traditions is influenced considerably by the 
availability of suitable materials, and their working properties. In Tikopia, where 
suitable sources are lacking, there are no stone adzes after those assigned to the Kiki 
phase, until the imported Polynesian forms appear late in the sequence. On New 
Caledonia, on the other hand, there is an abundance of good lithic materials. There, 
certain Lapita adze forms are confined to the Lapita period only, as are stone drill 
points, the selection of dark green rock for adzes, and soft rocks with deep cupules 
(Sand 2001:84, 87 Fig.9). Long oval-sectioned adzes are made for some time after the 
Lapita period but of phtanite, and they are heavier and longer than earlier ones. Nut 
crackers, and possibly long picks (less certainly as none has been recovered from 
excavations) also continue for a time after the Lapita period (Sand 2001). Only 
polishing stones (which were locally variable depending on what resources were 
available), and discoid flakes (of changing materials but constant technique as this was 
most appropriate for the lithic materials found in the Grande Terre), survived from the 
Lapita period right through the sequence (Sand 2001). Stone hammers were present at 
all periods, but are insufficiently studied to evaluate variability over time (Sand 
2001:81).

There was a marked change in adze forms during the first millennium A.D., with the 
appearance of axes in new materials (serpentine or semi-nephrite). Adze and axe forms 
continued to evolve over the second millennium A.D. The "hache ostensoir" axe 
characterisic of New Caledonia, which was exchanged through trade networks, 
appeared in this period. Modified slingstones apppeared only in the late part of the 
prehistoric sequence (Sand 2001:81). No net sinkers are known from the Kone period, 
but they are found thereafter, in different forms and rock types.
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On Vanuatu, Bedford and Spriggs (2002:149) observed that non-ceramic artefacts from 
the Lapita period (3000-2800 B.P.) are poorly represented. Although Hedrick (n.d.) 
reported stone adzes of piano-lateral and plano-convex cross section from Malo, stone 
adzes are rare in the Vanuatu record. Two small, fully ground basalt adzes with 
elliptical cross sections were recovered from immediately post-Lapita deposits (ca 2700
B.P.) at Ponamla and Malua Bay. A third adze from the Arapus site was small with a 
rectilinear cross-section, and may date to a similar period as one of comparable form 
from the Erueti site. The authors stated that adze forms for this period (2800-2500 B.P.) 
are likely to have been more diverse, based on Garanger's work at Erueti. Larger stone 
flakes derived from adze or other manufacturing were recovered from Ifo and 
Mangaasi. Abraders of two forms, and made of scoria, pumice or sandstone, were 
excavated on Efate and Enomango. These forms were present in Lapita and post- 
Lapita deposits at Ifo and Ponamla (ca 3000-2000 B.P.). Bedford and Spriggs remarked 
that "They are a ubiquitous artefact form through time and space, where any variation 
appears to be largely restricted to the choice or availability of raw materials" (Bedford 
and Spriggs 2002:147). A triangular sectioned stone formed by grinding was 
recovered from Malua Bay (ca 2700 B.P.). Exotic stone has not been found in post- 
Lapita contexts, suggesting that "long-distance connections may have begun to break 
down soon after Lapita settlement' (Bedford and Spriggs 2002:149). A new artefact 
form, a flaked basalt disc identical in size and form to a Tridacna shell version, was 
recovered from Ifo c.2500-2000 B.P.

EUROPEAN OBJECTS

Objects of European derivation were excavated only from SE-RF-3.

Table 6.9 European Objects in SE-RF-3

Artefact
ID#

Provenience Depth
(cm)

Description

A4 O 26 layer 1, level 2 10-20 dark green bottle glass with micro scars. 
3.85gms. L=1.7cm, W=1.9 cm, Tx=0.6cm
See Fig. 6.9.

A7 O 27 layer 1, level 2 10-20 very corroded metal object- ? adze blade
A8 P 27 layer 1, level 3 20-30 very corroded metal object with pointed hook.

The microscars on the glass fragment (A4) may have been from reworking. A few of 
the glass fragments excavated by McCoy and Cleghorn from Mateone and Dai sites 
showed evidence for secondary chipping and flaking (McCoy accession data). The 
range of glasses recovered from these two sites was wider, including clear, green and 
brown glasses. Bottle fragments and glass were also recovered from the Naiavila 
complex (Yen 1976b), and from the Napo village midden mound (Kirch n.d).
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Only two metal objects were excavated from SE-RF-3. Metal fragments, nails, rings 
and brass wire were recovered from Mateone and Dai (McCoy accession data); and a 
steel blade fragment, axes and knives from Naiavila (Yen 1976).

Other objects found in late sites but not in SE-RF-3 include pieces of clay pipe (Dai and 
Naiavila), and glass beads (Dai, Mateone and Naiavila). European ceramics were rare 
in any site (one piece from Mateone), and plastic beads and other assorted plastic 
objects were confined to Mateone (McCoy accession data).

Broadly the same classes of objects were recovered from Tikopia (Kirch and Yen 
1982:272) and Anuta (Kirch and Rosendahl 1973b). Kirch and Rosendahl remark that 
"[bjoth the variety and number of European artefacts recovered during the Anuta 
excavations were quite restricted" (1973b:90).

DISCUSSION

The under-representation of bone artefacts from early sites complicates comparisons. 
Continuity in a generic sense is evidenced by needles and awls, and the use of Pteropus 
bone. Artefacts in late sites that lack earlier precursors include bone arrow points, and a 
perforated bone ear ornament (from the Mateone site). In the former case, the use of 
bows and arrows for combat, of composite arrows, tips of human bone, and poisoned 
arrows have parallels in neighbouring sequences. In the latter case, the geographic 
distribution of this ornament could not be established. The bone "spear point" from SE
RF-2 has no later parallels. The tattooing equipment from the historic period is not 
Lapita-derived, but diversification in needle material is not unusual in a wider 
geographical context, at which scale no patterning is apparent.

Obsidian has been recovered from plainware contexts, but with the Banks Islands as 
major source, not Talasea. A single piece of obsidian from Umrei in SE-RF-19 attests 
to continued contacts with the west. Obsidian distribution in late sites appears to be 
circumscribed, raising the possibility that procurement was on a very localised scale. 
This is so in the wider area as well, as no obsidian has been reported from late sites on 
Anuta, Vanikoro or Taumako. Banks islands obsidian appears to be used exclusively in 
the late period.

Chert use continues in association with plain ceramics. The Mdailu materials have not 
been sourced, but SE-RF-19 contains samples from the three sources that are found in 
Green's Lapita sites. In terms of technology, points were found in the Lapita sites, and 
in Mdailu in designated plainware layers (i.e. above layer V). Chert use apparently
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declines over time, as McCoy and Cleghorn's late period Santa Cruz sites contained 
only small amounts, and none was recovered from SE-RF-3.

Continuity in Lapita stone adze forms into plainware contexts is evidenced by one adze 
found in Mdailu. The preference for greenstone apparently also survived into 
plainware contexts in the same site. "Glitter" is confined to two of Green's Lapita sites 
at this point. Stone tools become less important over time, and shell tools predominate 
in the late period. Despite some continuity in Mdailu, the absence of exotic adzes from 
SE-RF-19, and local derivation of the assorted lithic materials in that site suggests the 
change is already underway during the plainware period, and there may be differential 
access to exotic materials. Contraction of the range over which raw materials were 
acquired is also evidenced in adzes and other lithics from late sites, in which materials 
of local origin (Santa Cruz itself or Tinakula) predominate. The schist adze from SE
RF-3 is probably a Lapita remnant. The late period adzes are of variable form and no 
particular stylistic affiliation except for the West Polynesian style adzes, distributed 
over a wide area from San Cristobal to Taumako and Tikopia.

Stone objects such as hammerstones and abraders are not very informative as to 
continuity or change. The same can be said of coral tools, the forms of which seem to 
owe more to the original shape of the creature than subsequent modification.

In summary, there are quite significant discontinuities between the bone and lithic 
contents of early (ceramic) and late sites, and few convincing candidates for continuity.
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Table 6.2 Obsidian and Volcanic Glass - SE-RF-19

Artefact/ 
Sample #

Square Layer Level Source Weight
(gms)

Length
(mm)

Width
(mm)

Tx (mm)

Excavated
A100 PP-QQ 48-49 1 1 Banks 0.3 17.38 9.25 2.32
A1O1 PP-QQ 48-49 1 1 Banks 0.57 13.96 13.52 3.97
A102 SS-TT 48-49 1 1 Banks 0.18 16.11 7.3 1.49
A103 PP-QQ 48-49 1 1 Banks 0.57 14.56 11.83 3
A104 SS-TT 48-49 1 1 Banks 2.14 21.14 10.94 8.44
A1O5 VV-WW-48-49 1 2 ? Banks* 0.27 10.4 5.78 5.86

Surface Collected
SE-RF-19 mound

A 21 A-B-C 44-45-46 surface Banks 7.03 21.63 19.71 14.02
A28 A-B-C 35-36-37 surface Banks 1.13 18.31 12.97 4.11

A32 J-K-L 68-69-70 surface Banks 5.51 24.84 20.9 10.1

A33 G-H-l 62-63-64 surface Banks 1.58 23.31 13.57 7.95
A34 P-Q-R 59-60-61 surface Admiralty

(Umrei)
1.77 23.88 19.81 3.8

A35 G-H-l 68-69-70 surface Banks 4.79 29.03 15.9 11.93

Surface of Mound B

A16 South-east slope surface Banks 0.83 16.22 14.97 4.24
A17 South-east slope surface Banks 10.04 34.49 27.15 11.15

NOTES:
1) A33, A34 and A16 are fragments of flakes.
2) * A105: Not analysed by PIXE-PIGME. Gross morphology suggests Banks source.

1 1 1 1 1 1
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Table 6.4 Chert and Siliceous Materials - SE-RF-3 and SE-RF-19

SE-RF-3
Sample # Square Layer Level Weight (gms) Source Description

1 N-27 11 1.6 volcanic tuff/siliceous mudstone
2 P-26 1 3 0.7 volcanic tuff/siliceous mudstone

SE-RF-19

Sample # Square Layer Level Weight (gms) Source Description

1 W-WW 48-49 1 1 0.3 ?Ulawa/Malaita
2 VV-WW 48-49 1 3 1.3 ?Ulawa/Malaita
3 W-WW 48-49 1 3 0.9 volcanic tuff/siliceous mudstone
4 W-WW 48-49 1 6 1.7 volcanic tuff/siliceous mudstone
5 W-WW 48-49 1 6 1.5 volcanic tuff/siliceous mudstone ? burned
6 W-WW 48-49 1 6 0.8 volcanic tuff/siliceous mudstone burned
7 W-WW 48-49 1 4 10.5 ?Ulawa/Malaita SECTIONED. Large complete flake with some 

edge damage. Solid piece of microquartz with 
microfossils.

8 W-WW 48-49 1 4 2.9 ?Ulawa/Malaita

9 W-WW 48-49 2 10 7.5 somewhat silicified shell
SECTIONED. In two pieces that join. Manuport

10 W-WW 48-49 2 10 2 silicified shell
11 SS-TT-48-49 1 1 0.9 volcanic tuff/siliceous mudstone
12 SS-TT 48-49 1 1 0.9 volcanic tuff/siliceous mudstone
13 SS-TT 48-49 1 1 0.3 ?Ulawa/Malaita
14 PP-QQ 48-49 1 2 2 volcanic tuff/siliceous mudstone ? burned
15 PP-QQ 48-49 1 2 (plus to base 

of layer 2)
0.9 volcanic tuff/siliceous mudstone

16 PP-QQ 48-49 Layer 2 and 
features

3 1.4 ?Ulawa/Malaita. SECTIONED. Whole flake. Very fine 
microquartz. No obvious forams or 

microfossils.
17 PP-QQ 48-49 1 1 0.4 ? Duffs, or local silicified volcanic tuff. SECTIONED. Mostly chalcedony, but a lot of 

replaced minerals.

18 PP-QQ 48-49 1 1 0.4 ?Ulawa/Malaita
19 A-B-C 44-45-46 surface 28.2 silicified sediment SECTIONED. Large cobble-burned. Fine 

grained silicified sediment

20 SS-TT 48-49 1 3 3 ?Ulawa/Malaita
21 W-WW 48-49 1 5 1.3 volcanic tuff/siliceous mudstone
22 PP-QQ 48-49 1 1 0.1 ?Ulawa/Malaita
23 QQ-RR sic (PP-QQ) 48-49 1 2 0.2 ? Duffs or local silicifed volcanic tuff
24 PP-QQ 48-49 1 2 0.9 silicified shell

25 SS-TT 48-49 2 5 4.6 Chalcedony
SECTIONED. Chalcedony • ? distinctive form.

26 SS-TT 48-49 1 3 0.5 volcanic tuff/siliceous mudstone
27 PP-QQ 48-49 1 1 0.8 volcanic tuff/siliceous mudstone
28 PP-QQ 48-49 1 1 0.3 volcanic tuff/siliceous mudstone
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Table 6.6 Worked Stone and Manuports - SE-RF3 and SE-RF-19

Artefact ID# Provenience Depth (cms) Weight
fams)

Length
(mms)

Width
(mmsf

Thickness
(mms)

Description Material

SE-RF-3 Excavated
A 63 N25 level 12 110-120 10.5 36.7 23.1 8.8 /piece of broken adze Intermediate volcanic
A 15 N26 layer 1, level 3 20-30 75.7 46.8 37 31.2 hammerstone Intermediate volcanic
Al 0 27 Layer 1, level 1 0-10cms 108.6 70.8 34.6 33.5 hammerstone Intermediate volcanic
A59 P 25 level 12 110-120 75.2 69 40.9 18.1 sharpening stone abrader Intermediate volcanic with feldspar 

phenocrysts
P-27 layer 1, level 1 0-10 40.5 fractured cobble Fine grained basalt or volcanic 

sediment

SE-RF-3 Surface Collected
SE-RF-3 1976 

A14
Surface collection surface collection 183.8 95.4 59.2 19.2 adze Sub schist

SE-RF-3 From around mound area, 
1979.

surface collection 128.4 127.1 50.7 18.3 flaked stone knife point Intermediate volcanic with 
hornblendes

SE-RF-3 Ethnographic collection Surface 54.9 68.8 37.8 12.2 “stone axe/adze" Intermediate volcanic- slightly 
altered andesite

SE-RF-3 From around mound area, 
1979.

surface collection 310.8 85.6 76.6 31.1 cobble Diorite

SE-RF-19 Excavated
A5 WW-48 Layer 2 Level 7 to 65cm 280.9 110.7 43.9 37.7 pestle type pounder Intermediate volcanic with feldspar 

crystals. Porphyritic texture •
A3 PP-QQ 48-49 Layer 2 3rd 

level and feature
To 40cm west wall, to 

30cm east wall. 
Features up to 60cm

41.1 34 31.8 24.7 hammerstone Intermediate volcanic
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Table 6.7 Other Lithics - SE-RF-19
Basaltic tephra Sedimentary fragment Volcanic fragment Other

Artefact I.D. # Square Layer Level No. Wgt (gms) No. Wgt (gms) No. Wgt (gms) No. Wgt (gms) Material
W-WW 48-49 1 1 6 39.1 2 17.8 1 0.2
W-WW 48-49 1 2 7 10.2
W-WW 48-49 1 3 6 25.4
W-WW 48-49 1 4 6 26.9
W-WW 48-49 1 5 1 4.3 1 16.3 fragment of andesite with phenocrysts of hornblende 

and feldspar

W-WW 48-49 1 6 1 33.2 1 0.1
W-WW 48-49 2 7 6 19.8
W-WW 48-49 2 9 1 3.1 4 10.1
W-WW 48-49 2 10 2 13.1 1 9.7

SS-TT-48-49 1 1 4 10
SS-TT-48-49 1 2 1 1.6
SS-TT-48-49 1 3 1 24.9 1 1
SS-TT-48-49 1 4 10 37.1

PP-QQ 48-49 1 1 4 3.7 5 9.5 1 0.4 iron weathering product.

PP-QQ 48-49 1 2 2 9.2 25 40.9 1 18.7 tine grained volcanic sediment

PP-QQ 48-49 1 2 1 4.9 unidentified material.

PP-QQ 48-49 layer 2 and features 3 9.6 1 1.7

A38 & A39 A-B-C 53-54-55 surface 2 9
A27 A-B-C 32-33-34 surface 1 2.8 1 2.1 andesitic pumice (A26)
A30 D-E-F 74-75-76 surface 1 1.6
A29 D-E-F 29-30-31 surface 1 2.3 /volcanic sediment
A23 D-E-F 41-42-43 surface 1 2.9 iron weathering product
A20 D-E-F 47-48-49 surface 1 10.3 black, fine grained basalt

G-H-l 68-69-70 surface 1 10.9
A31 J-K-L 71-72-73 surface 1 1.9
A24 J-K-L 41-42-43 surface 1 4.3
A25 J-K-L 38-39-40 surface 1 8.4 limonite
A37 M-N-0 59-50-61 surface 1 26.6

RR-SS-TT 62-63-64 surface 1 1.8
S-T-U 56-57-59 surface 1 7.2

XX-YY-2Z 65-66-67 surface 1 2
A15 Mound B southeast 

slope
surface 1 15.8
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Table 6.8 Worked Coral - SE-RF-3

Artefact
ID#

Provenience Depth
(cms)

Fig.# Weight
(gms)

Length
(cms)

Width
(cms)

Description

A 14 0 27 layer 1 level 3 20-30 6.8a 174.3 10.3 3.75 coral pounding stone
A 13 P 25 layer 1 level 4 30-40 6.8b 607.3 11.8 8.16 pounder
A 12 P 25 layer 1 level 4 30-40 6.8c 573.7 12.8 8.9 flat coral stone with pit

A 60 P 25 level 12 110-120 6.8d 639.1 8.74 11.7 nut cracking anvil
A 61 P 25 level 12 110-120 6.8e 420.4 18.8 9.97 coral rasp
A 57 P 27 level 11 100-110 6.8f 374.6 14.5 6.43 coral pounding stone
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Figure 6.1 Worked bone - SE-RF-3. a) Z-l, N25 Layer 1 Level 8; b) A-36, N25 
Level 9; c) Z-3, N26 Layer 1 Level 6; d) A-28, N27 Layer 1 Level 7; e) A-18, 0-25

Layer 1 Level 5; f) Z-2, 0-25 Layer 1 Level 6; g) Z-4, 0-25 Layer 1 Level 6; h) A-16, 
0-27 Layer 1 Level 4; i) A-3, P-26 Layer 1 Level 8; j) A-10, P-27 Layer 1 Level 3.
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Figure 6.2 Slingstones. All surface collected from site SE-RF-33, near Otelo village. 
a)Sl;b) S2;c)S4; d) S3; e) S5.
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Figure 6.3 Stone adze - SE-RF-3. A-14, Surface collection, 1976.
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Figure 6.4 Adze fragments - SE-RF-3. a) El, Ethnographic collection ; b) A-63, N25, 
level 12.

Figure 6.5 Stone “knife” - SE-RF-3. S-7, Surface collection.
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Figure 6.6 Abrader, hammerstones & pounder - SE-RF-3. a) A-15, N-25 Level 12; 
b) A-l, 0-27 Layer 1 Level 1; c) A-59, P-25 Level 12; d) S-6, Surface collection.
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I
I cm

It!
Figure 6.7 Hammerstone and pounder - SE-RF-19. a) A-5, pestle-type pounder, 

WW-48 layer 2 level 7; b) A-3, hammerstone, PP-QQ 48-49, layer 2, 3rd level and 
features.
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Figure 6.8 Worked coral - SE-RF-3. a) A-14, 0-27 Layer 1 Level 3; b) A-13, P-25 
Layer 1 Level 4; c) A-12, P-25 Layer 1 Level 4; d) A-60, P-25 Level 12; e) A-61, 

P-25 Level 12; f) A-57, P-27 Level 11.

338



0

-w

Figure 6.9 European glass- SE-RF-3. a) A-4, 0-26 Layer 1 Level 2

3 cm
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Plate 6.i Carved arrow shaft - Kahula site, Taumako. Photograph supplied by R. 
Green.

0123
CM

Plate 6.2 Slingstones - Kahula site,Taumako. Photograph supplied by R. Green.
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CHAPTER SEVEN

CERAMICS

INTRODUCTION

"Ceramic change is not simply a function of altered postmarital residence 
patterns or of the immigration of new peoples."

Kramer (1985:95).

As noted in Chapter Two, McCoy and Cleghorn postulated that decorated Lapita 
ceramic assemblages and undecorated assemblages in penecontemporaneous sites 
represented "two separate but temporally over lapping cultural traditions in the region" 
(1988:113). They preferred to call the Reef-Santa Cruz and other plainwares in the 
region "eastern Melanesian plainware" following Green (1985), thus distinguishing it 
from both the Lapita decorated assemblages, and Polynesian Plain Ware, which they 
regarded as stylistically different (1988:113). This chapter examines the relationship 
between the undecorated component of certain Reef-Santa Cruz Lapita assemblages, 
and the undecorated ceramics found in sites having an exclusively (or almost so) 
plainware content, with the aim of determining whether the plainwares are related. For 
my purposes, "plainware" indicates that the body of the vessel lacks the decorative 
techniques, design system and motif inventory diagnostic of Lapita assemblages. The 
rims of plain-bodied pots may be decorated.

As the quote from Kramer (above) indicates, explanations for change in ceramic 
assemblages now canvass many more possibilities than the simplistic equation 
attributed to culture historians that new ceramics are evidence of new peoples. In fact, 
ceramic history is not necessarily a good proxy for social history, as Adams' (1979) 
much quoted article points out, which is why this chapter is located towards the end of 
the thesis rather than at the beginning. Adams found that significant political and 
ideological changes affecting Nubia between A.D. 200-1550 for the most part were not 
reflected in changes in decorated, industrially-produced ceramics, while some 
significant stylistic changes in ceramics occurred without obvious external causes. It is 
of interest, as this chapter concerns plainwares primarily, that Adams excluded 
unpainted utility wares from his study because these changed little over the course of 
the historic period (1979:729). Rice (1987:468) has also discussed the difficulty of 
correlating ceramic changes with specific economic, political or religious events.

Nevertheless, in some cases aspects of production are preserved following a migration. 
Stark et al. (1998) found technological aspects of production of utilitarian ceramics 
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(forming, surface treatment and choice of temper) suggested the presence of Hohokam- 
affiliated migrants. In this case, migration was assessed as a more likely explanation 
than exchange of ceramics because it was argued that the circulation of plain pottery 
would probably be restricted to short-range local exchange networks that were 
accessible within one day's travel. Researchers have argued on the basis of 
technological and typological similarities that the first wheel-thrown pottery in Late 
Iron Age Britain was made by immigrants or itinerant potters from Gaul, using local 
clays (Rigby and Freestone 1997, cited in Tite (1999:224)).

In this chapter, coherence in plainware assemblages over time will be assessed for 
morphological and technological attributes. The constraints that operate on ceramic 
production can be divided into three broad categories: i) environmental, technological 
and economic factors, ii) physical properties required to meet performance criteria; and 
iii) constraints arising from sociopolitical and cultural-ideological factors (Tite 1999). 
The first two categories have been exhaustively researched in ethnoarchaeological and 
laboratory-based analyses. The following paragraphs give an indication of the sorts of 
criteria that might be considered under each category, but are not exhaustive.

Environmental constraints include such factors as weather conditions, which may 
restrict pottery making to a seasonal activity; or fuel availability which affects firing 
regimes; as well as the local availability of suitable clays, tempering materials, and raw 
materials for surface treatments (e.g. Arnold 1985; Rice 1987; Rye 1981). Under 
technological factors, Tite (1999:216) considered how the plasticity of clays and 
shrinkage on drying can be modified by the addition of different tempers, and how 
these properties might affect the choice of forming techniques (1999:216). Economic 
factors included the scheduling and locus of production - i.e. continuous or occasional 
production, in workshops or at the household level.

The second category of constraints has to do with the properties required of utilitarian 
vessels to fulfil their functions - these include impact resistance, thermal shock 
resistance in cooking vessels, and effective cooling in water storage containers (e.g. 
Braun 1983). A major assumption in evolutionary ceramic studies is that the intended 
purpose of the vessel dictates its specific physical properties within fairly tight 
parameters. Potters are deemed to be conservative in their choices because the 
production process is technically challenging, and deviation from successful "recipes" 
might cause vessels to fail - changes in fabric, for example, might cause vessels to 
fracture during firing. In addition, motor habits associated with pottery manufacture or 
specific methods of vessel use take some time to acquire, and once learned tend to 
endure.
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A different perspective on ceramic production choices is offered by those who attach 
greater importance to social and symbolic factors (Tite's third category of constraints). 
In a stimulating series of articles, Gosselain (1992, 1998, 2000; Gosselain and 
Livingstone Smith 1995), for example, has opposed what he considers to be an over
engineered approach to ceramic analysis, based on contrived laboratory analyses that 
bear little relation to the actual conditions of ceramic use. Concepts such as mechanical 
and functional fitness are "almost meaningless" in his view (1998:81). He has asserted 
that there are functionally equivalent choices available at many steps of the 
manufacturing process - e.g. in fashioning, clay preparation and tempering, choice of 
fuel for firing or plants for organic coatings. Gosselain (1998) emphasised that the most 
important constraints acting on technological choices arise from social contexts, such 
as judgements about the amount of time to be devoted to potting or collecting 
materials; the use of tools, facilities or locations already in use for other activities, and 
the application of symbolic logic from other cultural domains, such as using a similar 
technique and compound for sealing pots and healing wounds.

In an ethnographic study of Cameroon potters, he was able to differentiate categories of 
manufacturing stages according to their durability or susceptibility to post-learning 
alteration (Gosselain 2000). Techniques that are visible on the pot such as decoration 
or postfiring treatments, and are technically flexible, can be acquired through post- 
learning interactions. Techniques that are technically flexible but not visible on the pot - 
such as clay selection, processing and firing - may be influenced by a more limited 
number of people, such as friends and fellow potters. Fashioning techniques, however, 
which leave no obvious evidence on the pot and rely on motor habits acquired while 
learning to pot, are much more resistant to change.

The first section of this chapter introduces the analytical methodology followed, and the 
assemblages studied. The following three sections discuss the morphological 
characteristics of the assemblages. The technological aspects of the analysis are then 
discussed. The final section places the pattern of ceramic change in Santa Cruz and the 
Reef Islands into the wider geographic perspective.

ANALYTICAL METHOD

The assemblages reported in this chapter

Ethnographic statements about pottery
Pottery making was abandoned on Santa Cruz, on present evidence around 100 B.C. - 
A.D. 100 (McCoy and Cleghorn 1988). While Quiros describes "plants in small pots 
near their houses" in Graciosa Bay villages (Markham 1967[1904]: 50), this
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tantalising reference is apparently a misleading translation. The literal meaning is "as if 
in pots", or perhaps, "in something like pots", the point being to distinguish plants 
grown in a container of some sort from those planted directly in the ground (Ms. 
Martinez, Spanish Dept, University of Auckland, pers. comm. 1999). Interestingly, 
while later observers mentioned plants of various kinds in and around villages, no-one 
else noted plants in containers.

The only ceramics found in sites of the early historic period then, are ones deposited by 
the Spanish themselves. Green (1973) has described pottery of Spanish origin in 
Mendana's camp (SE-SZ-1) in Graciosa Bay. Similar pottery was found at Pamua, 
thought to derive from the Almiranta that became separated from the fleet (Dickinson 
and Green 1974). A single sherd also bearing testimony to a Spanish visit was 
collected by Green from Taumako (Dickinson n.d.).

The archaeological assemblages
The assemblages studied were plainwares from sites SE-RF-19 and SE-SZ-47 
(Novlao), and both decorated and plain assemblages from SE-SZ-33 (Mdailu). Several 
hundred decorated and undecorated rim sherds from Green's Lapita sites (SE-SZ-8, SE
RF-2) were examined, and 85 rims from undecorated pots provide the baseline for 
comparison. The rims from SE-RF-6 were too small to be useful. A rim catalogue of 
the three Lapita sites (including SE-RF-6) compiled by Donovan (1974) was also 
consulted.

Morphological analysis
Sherds were identified as either rim, lip, neck, carination, base, shaped sherds (which 
could not be assigned to one of the other classes of diagnostic sherds), or body sherds. 
The available assemblages differ considerably in size, sherd condition and 
fragmentation, and were recovered from sites containing different features. These 
differences raise particular issues relating to rim orientation, estimation of vessel sizes, 
and reconstruction of vessel forms which will be discussed below.

Rim orientation and estimates of vessel size
The method followed to orient rims was that described in Joukowsky (1980), in which 
the rim edge is rotated back and forth on a horizontal surface until no light escapes 
between the surface and the rim. Many rims in the assemblages studied were obviously 
everted (inclined to the exterior of the vessel), but the orientation angle could not be 
determined accurately. The accuracy of rim orientation determines the assessment of 
whether or not vessels are restricted, and is important when comparing assemblages 
reported by others. Working with S. Chiu in the laboratory, for example, I found that I
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systematically under-rotated rim sherds compared with her. This inter-observer 
variation accords with Deboer's (1980) experiment which showed systematic and 
significant differences between analysts in estimating both rim orientation angles, and 
rim diameters. He warned, "Clearly the archaeologist should not attribute cultural 
significance to variations in vessel shape and size that are more discriminating than the 
precision of his measurement" (1980:133).

The rim descriptive categories employed in this study broadly follow those described by 
Snow (Snow and Shutler 1985:20) Three categories of rim profile were recorded: 
everted rims (inclined to the exterior of the vessel), inverted (inclined to the interior of 
the vessel), and vertical. The everted category was further subdivided into everted 
straight, everted curved, and everted flared (the rim is inclined to the exterior, but 
somewhat uplifted at the lip).

Four categories were also defined for the rim profiles, which describe the relationship 
between the inner and outer surfaces of the rim in cross section, as the rim proceeds 
from neck to lip: parallel (little change in rim profile), converging (rim profile thins 
towards the lip), barely converging (perceptible but less acute thinning), and diverging 
(rim profile thickens towards the lip).

Rim radius and carination angles were measured using the brass curvature templates 
employed by Felgate (2003). In addition to inter-observer differences noted above, 
reliable radius estimates cannot be obtained from small rim fragments, or small 
carination segments. (For example, Bedford (2000:92) suggested that at least 4-5cms of 
the radius of lip sherds was required to provide a reliable estimate). In this study, I 
found comparatively few rims or carinations were large enough to give a reliable 
estimate using this method. Shoulder sherds were described either as hard carinations 
exhibiting a delineated point of change in direction, or soft in which the change of 
direction was not sharply delineated.

Lip notching of plain rim sherds was of three forms - diamond shaped notching (with 
diamonds of different sizes), incision, and "stick" impression which left a wider 
impression than the incised line, and appeared to have been made by pressing a rounded 
tool into the clay.

Vessel form reconstruction
In her study of Green's three Lapita assemblages (SE-RF-2, SE-SZ-8 and SE-RF-6), 
Parker (1981) commented on the viability of extrapolating entire vessel shapes from
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detached diagnostic fragments. She wrote,

"Whether particular or regular associations of specific types of rims, necks 
or shoulders and bases can be recognised is not entirely clear. A number 
of possible associations of this kind have been indicated but the number of 
regular associations or disjunctions is not large and for the most part the 
potters seem to have grouped features of various types rather freely 
according to personal taste"

(Parker 1981:41).

Felgate (2003:320-321) also argued that rim forms are not sufficient evidence on their 
own from which to infer vessel form, and noted that he differed in this view from some 
other researchers (e.g. Summerhayes and Wickler).

There are few sherds in this assemblage of sufficient size to extrapolate vessel form i.e. 
few that preserve rim, neck and shoulder. Following Parker and Felgate, I have been 
conservative in inferring vessel forms from rims, and have kept the rim types broad. In 
some cases, as the illustrations demonstrate, different vessel forms are probably 
encompassed within the same type. In the following descriptions of assemblages, I note 
the presence of carinations but few base sherds could be identified.

Technological analysis
Petrographic analysis was conducted by W. Dickinson. Paste texture was assessed for 
selected sherds using the diagram of Hypothetical Paste Textures in Snow and Shutler 
(1985:24 Fig. 10). This schema assessed temper grain size (fine, medium and coarse), 
and density (low, moderate and high), producing three categories of pastes: open (with 
low grain density), medium (with moderate grain density) and dense (with high 
density). Temper composition was recorded according to the quantity of calcareous, 
pyroxenic, or feldspathic grains seen under X20 magnification. Sherd thickness was 
measured for selected sherds.

No mechanical tests were conducted for firing temperatures, porosity or hardness. 
Clough commented in his study of sherds from the Reef-Santa Cruz, that weathering 
conditions have effected significant post-depositional alteration of sherds. The 
weathering processes would "leave a weaker and more porous ceramic whose 
composition only partly reflects the original, and any analysis of the current state of 
variables such as porosity, toughness and firing temperature would not reflect those 
originally present" (1992:178). The assemblages discussed in this chapter have not 
been affected equally by chemical and physical weathering, so comparisons between 
them may be spurious.
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GREEN'S LAPITA SITES - SE-RF-2, SE-SZ-8 and SE-RF-6.

Parker's analysis of the plainware component of decorated Lapita assemblages- 
SE-RF-2, SE-SZ-8 and SE-RF-6.
Parker (1981) described the rim and vessel forms found in sites SE-SZ-8, SE-RF-2 and 
SE-RF-6, by decorative category. As vessels with undecorated bodies may have either 
undecorated or notched rims, it is not clear whether her category of "plain" rims means 
only those without notching. Her rim figures may, therefore, understate the plainware 
examples. This difficulty does not apply to the vessel forms, which are described as 
dentate, incised or plain.

Parker found the uncollared (direct), vertical neck rim was "very common" in both 
decorated and plain vessels. The best represented rim categories were that uncollared 
category (above), and three collared types which varied in their degree of eversion, 
length and thickness. Three curved shoulder categories - slightly curved, flattened and 
markedly curved - were found in both decorated and plain vessels, while one base form 
(described as a "sharply rounded base with flat sides below the shoulder") was not 
found in plain vessels (Parker 1981:39). I was not able to replicate Parker's types from 
the illustrations and descriptions in her thesis, and so re-assessed a selection of larger 
rim sherds from SE-RF-2 and SE-SZ-8.

Re-examination of plainware from these sites
I examined eighty-five rims from undecorated vessels - 55 from SE-RF-2 and 30 from 
SE-SZ-8. Undecorated rim sherds from SE-RF-6 were too small to be useful.

Everted rim forms
There were four basic everted rim forms - the most numerous was the simple flared 
(N=17) or outcurving form (N=27) from necked vessels; everted with complex lip 
forms (N=13); and everted rims probably from bowls (N=4).

Flared and outcurving everted rims
The characteristics of the flared and outcurved forms are tabulated below. The summary 
descriptions which follow do not necessarily total to the same figures as not all 
attributes were measurable on all sherds.
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Table 7.1 SE-RF-2 and SE-SZ-8 -Everted Rims

Everted rim 
form

N Converging 
rim course

Parallel rim
course

Asymmetrical 
flat lips

Continuous 
diamond lip 

notching
Flared 17 11 6 10 10
Curved 27 10 17 13 9

As illustrated in Figs 7.1-7.4, these two broad rim categories subsume a lot of variation 
in robusticity, rim length and degree of eversion. Gradually out-turning elongated 
necks, and shorter more abruptly outcurving necks with a more defined inflection point 
are represented. However, in my view a finer-grained typology subdividing these rims 
further was not warranted given the relatively small sample size. The variation present 
suggests a range of vessel sizes. Reliable measurement of radius were possible for nine 
vessels, and ranged from 162-272mm. Most rims were of medium thickness, and 
measurements of thickness across the lip varied as follows: 4-5mm N=3, 5-7mm N=20, 
7-9mm N=10, 9+mm N=3.

Asymmetrical flat lips were the most common (N=22), with occasional sub-rounded to 
rounded edges (N=4), and exterior thickening (N=7). Decoration on the interior margin 
of the lip is the most prevalent form of decoration, usually consisting of continuous 
diamond-shaped notching (N=19), although two sherds have incisions and diamond 
notching on the interior margin. Rarer variants on lip decoration include incision on the 
exterior lip margin of a rounded lip (see Fig.7.1 b); bilateral asymmetrical incision 
using both lip margins (SE-SZ-8 203/9), and diamond/incision across the lip (N=7).

Everted rims with complex/faceted forms
This category is differentiated from the commoner everted rims (above) by the 
elaboration of lip forms rather then the orientation of the rim itself, and includes 14 
rims with horizontal, pendant or expanded-rounded lips, from SE-RF-2 and SE-SZ-8 
(see Fig. 7.5). There is considerable variation in vessel size, ranging from 85mm 
radius, to > 162mm, and >200mm. These appear to represent a range of vessel forms. 
Lip decoration includes bilateral, asymmetrical incision (Fig. 7.5 a-c), and simple 
diamond shaped notching and stick incision across the lip (Fig. 7.5, h&i). All examples 
of the pendant forms (with lip expanded to the exterior) (Fig. 7.5 d-f) were found in 
SE-SZ-8.

Everted rims - neckless vessels - ? bowls
Four rims appear to be from unrestricted vessels, and may be bowls (see Fig. 7.6 a-c, 
although (a) is a small sherd and is only tentatively assigned to this group). Again there 
is considerable variation in size, with the smallest at ca 62mm radius and the larger at 
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185 mm. Three have flat, undecorated lips, while one (Fig. 7.6a) has deeply excised 
notches across the lip.

Vertical rims
The only vertical rims located were from SE-SZ-8 (Fig.7.7 a&b), although Parker 
(1981) indicates the same form was also present in SE-RF-2. They have externally 
thickened, rounded lips, lacking decoration. They represent vessels with restricted 
necks, the thinner vessel is <52mm radius, and the thicker one (Fig.7.7a) 72mm radius.

Inverted rims
One inverted rim was located, which exhibited brushing on the exterior (Fig.7.8). The 
lip is undecorated.

Atypical rims
Fig.7.9 illustrates a number of unusual rim fragments of uncertain orientation. Given 
the small size of most of them, it is not certain that they are actually from plain vessels. 
One robust example from SE-SZ-8 may be part of a stand (Fig. 7.9e).

Vessel forms - Green's Lapita Sites
Table 7.2 summarises Parker's (1981) reconstruction of vessel forms. Parker identified 
eight undecorated vessel forms, including flat bottom dishes, direct rim bowls, a range 
of carinated vessels, a restricted vertical neck form, and globular pot with outcurving 
rim, plus one bucket-shaped pot with rounded base. Of the commoner vessel forms, it 
is noteworthy that there is no plain vessel form which does not also have at least a 
dentate exemplar, and sometimes the same vessel form occurs in incised decoration as 
well. A number of soft and angular carinations were located from the collections, and 
are illustrated in Fig.7.10.

Spatial distribution of plain vessels within SE-RL-2
Parker (1981:80-96) plotted discard locations within site SE-RF-2 for 89 
reconstructable vessels. She found two major distribution clusters, in the northern and 
southern ends of the excavation. Of seven possible plain vessel forms in SE-RF-2, only 
2 (Types 1 and 6) were able to be included in the spatial analysis. Type 1 vessels 
(plain, dentate and incised bowls or plates) were concentrated in the northern 
excavation area, but plain and dentate examples were also found in the southern area. 
Type 6 vessels (globular pots) were found along with dentate examples in the northern 
area of the site, but not beyond this area, although dentate examples also occurred in the 
southern area. Parker's spatial analysis of sherd distribution provides no information on 
the locus of use or discard of five plain vessel types. However, the limited evidence
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from the two plain vessel forms studied indicates that where there are plain vessels, 
there are also dentate examples (but not vice versa).

SITE SE-SZ-33 MDAILU, SANTA CRUZ

Unpublished information provided by McCoy to Green indicated that 1,613 plain 
sherds were recovered from this site, and 67 decorated sherds. For the following 
discussion the decorated material is described first, and the undecorated subsequently. 
Division on this basis, rather than on strict provenience, is necessary because 
provenience data is unavailable for some decorated and undecorated sherds. As noted in 
Chapter Two, layer V represents "the effective terminus of the Lapita ceramic tradition 
at this site. The few incised sherds found above layer V can be readily atributed to 
cultural and/or natural site formation processes" (McCoy and Cleghorn 1988:110).

Dentate and incised ceramics

Table 7.3 SE-SZ-33 - Decorated Sherds

Rims Carinations Shaped and 
body sherds

Dentate 2 11
Incised 4 2 29

Possibly incised 2
?Finger pinch and 

incising
1 1

Possibly decorated- 
type uncertain

4

TOTAL 6 3 47

Note that the total number of decorated sherds is lower than the number indicated by 
McCoy. Some of the difference arises because I have discounted as making marks 
some lines previously interpreted as incision. Specific provenience data could not be 
obtained for all these sherds, however of the 21 sherds whose provenience is known, 
only two came from levels above layer V.

The larger rim sherds, carinations and shaped sherds from dentate and incised vessels 
are illustrated in Figs.7.11 and 7.12. For the most part, the decorated sherds indicated a 
range of vessels that fit unproblematically into the Lapita suite - vessels with carinated 
shoulders, a direct inverted vessel; a probable bowl with direct everted rim, and two 
everted rims possibly of shallow bowls/dishes. The one measurable carination (N7-23)
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had an external radius of ca 185mm. Asymmetrical, bilateral lip notching is present on 
one incised rim sherd (V9-26 Fig.7.1 la).

Many decorated sherds were too small to permit motif identification. Motifs that were 
recognisable include the following:

Table 7.4 SE-SZ-33 - Motifs

Sherd no. On lip On body
M9-16
dentate

Donovan M91.2 formed with 4 
dentate diagonal lines, with 
addition of small ° in each 
triangle

Ml(2).l
M69.3 (2 lines of RZ4 enclosing a line of
o o o)
M86.1(?)

M8-5
dentate

Lip decorated but eroded Possibly M60.(l).l without the base zone 
marker, OR M99(2).3 paired
discontinuous crescents, although these 
do not join, OR A496.

I8-23a&b
dentate

RZ5
Ml.l
M6.1
unidentifiable zone marker below this

Q9-15
dentate

RZ3
?M5(2) or Ml4(2). 1 
(A version of Design Element 4)

09-4
incised

Built up of Design Element 6 and Design 
Element 8. (Belongs to Ml8 group but is 
new motif. S. Chiu pers. comm. 2007)

N7-23
incised

7M24.4

N7-14
incised

Incised parallel circles in circular shape. 
Something like M74 or RF-2 154/19 
illustrated in Donovan 1973:80.

The undecorated component
This section describes rims which lack either dentate or incised decoration, but does 
include some rims with lip notching, as well as undecorated rims. Not all proveniences 
are known.

Everted rim sherds
Flared, outcurving and straight everted forms
Everted rims from necked vessels are the commonest form of plain rim. Flared, curved 
and straight rims are present, most with converging rim courses, and most of medium 
and shorter length (see Figs 7.13-7.16).
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Table 7.5 SE-SZ-33 - Everted Rims from Necked Vessels

Converging rim course Parallel rim
course

External 
making marks

Flared long= 4 medium — 3 short — 1 1 7
Curved long = 7 medium =12 0 10
Straight 7 1 4

All but three of the rims whose provenience is known come from levels above layer V 
(ie most were excavated from plainware layers as designated by McCoy and Cleghorn 
1988). The three concerned were found in layer VI. One of these (M7-17) is the flared 
rim with soft neck, parallel rim course, flat asymmetrical lip and interior edge notching, 
precisely similar to SE-RF-2 examples. This form of elongated soft neck is very much 
less common in later (Group III) plainware assemblages.

The sharply delineated asymmetrical lips common in Green's Fapita sites are present in 
this assemblage in low frequencies (N=3). More typical of these rims is a flattish lip 
with rounded edges (N=21). Twenty-four rims had decorated lips, while seven were 
too eroded to determine if they had been decorated or not. As can be seen from the 
drawings, the locus of lip decoration is commonly straight across the lip (N=17) or 
diagonally across the lip (N=4). Notching of the interior lip margin (sometimes 
extending part way across the lip) was present in three rims. Diamond notching is the 
commonest decorative form (N=18), with "stick" notching (N=3) also present.

External making marks were observed on 21 of these rims - see Fig.7.13 a&b and 
Fig.7.15 a&c for the typical appearance of deep indentations usually slightly below, and 
running parallel with, the vessel neck. Such pronounced marks were not observed on 
plain vessels from Green's Fapita sites, which had either smooth inflection points/necks 
or very light marks. The heavier marks may indicate a different manufacturing method 
for the rim, by attaching a clay strip.

A further 21 fragments of these everted rim types were recovered, 18 of which weighed 
less than 3gms. The provenience of 19 of these fragments was known, and of these all 
but five were recovered from above layers IV and above. Fifteen exhibit lip decoration, 
two are too damaged to be able to discern if they were decorated or not. Diamond 
notching across the lip is the most common form of decoration (N=10), while two have 
flat lips with notching on the interior lip margin.

Everted rims with complex/faceted lip forms
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Figure 7.17 illustrates the two complex rim forms from this site. One horizontal rim is 
present (sherd N8-10a+b, Fig.7.17a), which links to forms seen in Green's Lapita sites. 
It was recovered from layer IV. The single pendant rim, (N8-9 Fig.7.17b) was 
recovered from layer VI, i.e. associated with decorated pottery.

Everted rims - neckless vessels - ? bowls
Two bowls are illustrated in Fig.7.18. The robust uppermost example (18-22) is a direct 
rim with asymmetrical flat lip, from layer V (decorated pottery association). The 
thickness across the lip is 14.6mm, and the radius measured at the mouth is 232mm. 
The thinner walled lower example (N8-2a-2h), with short everted rim, was found in 
layer 1. It has a radius of ca 102mm at the mouth.

Atypical rims
Seventeen rim fragments were classed as atypical, of which a selection is illustrated in 
Fig.7.19. In all cases, the orientation angle is uncertain. Ten sherds have diamond 
shaped notching. Deep diamond shaped notching or excision is shown on sherd H9-6 
(layer unknown). This unusually robust notching is also found on a single sherd from 
SE-RF-19. The provenience of sherd M9-21 is also unknown, but the rim decoration - 
two rows of dots that do not perforate the rim - are uncharacteristic of either SE-RF-2 
or SE-SZ-8, but are reminiscent of a rim I have seen in the Taumako Lapita 
assemblage.

Sherd N8-11 (Fig. 7.19e) is one of four rim fragments from the same pot, and is again 
without precedents in the Lapita sites. The four pieces span decorated (layer V) and 
plainware (layer IV) levels, so the provenience is uncertain. The rim appears to have 
been formed by applying a second strip of clay to the exterior of the rim, to form a 
rounded back. The lip is notched.

Undecorated diagnostic sherds - carinations and bases
Base, shoulder and neck sherds are illustrated in Figs 7.20-7.22. Eight angular shoulder 
sherds (sharp carinations) and three soft shoulders were present - see Fig.7.20. (Note 
that one small piece 18-33 may actually be a thin base sherd). The carination angles 
range from 134-164°. Exterior measurements of the carination indicated vessel sizes 
ranging from 65mm - 90mm radius. The provenience of all but one of the hard 
carinations is known, and they come from layers IV and above.

Three soft shoulders were also present. The two sherds of known provenience came 
from plainware layers. Vessels with softly curved upper shoulders, and more abruptly 
outcurving necks are represented from decorated layers (Fig.7.21 a&b). A large, very

353



thick (16.3mm), flat base sherd was recovered from layer VI (Fig. 7.22a), as well as a 
finer curved piece whose identification is less certain (Fig.7.22c).

The plain vessel forms (Group III) represented in this site are indicated in Table 7.2, 
and include Parker's Form 2 (bowls), Form 3 (carinated vessels), and Form 6 (globular, 
restricted neck vessel). The flat bottomed dish (Form 1) was not identified in the Group 
III plainwares, but is perhaps represented by the thick flat basesherd from layer VI.

Undecorated bodysherds
The distribution of undecorated bodysherds is tabulated below, aggregated by layer. 
The area of each sherd was measured on graph paper, to the nearest iZcm, and those less 
than lcm^ were counted and weighed separately to give an idea of sherd size and 
assemblage fragmentation.

Table 7.6 SE-SZ-33 - Distribution of Plain Bodysherds

Layer No.>lcm2
area

Weight (gms) No.dcm^
area

Weight (gms)

I 82 292.0 9 4.7
I/II 24 115.2 1 1.2
II 133 501.4 27 15.77

lib 5 47.2
II/III 15 100.3 3 2.1

III 336 1098.9 88 43.8
III/IV 68 140.6 53 23.0

IV 168 625.7 62 27.8
Total Layer IV 

and above
831 2921.3 243 118.4

IV/V 2 7.9
V 145 494.3 78 39.3

V/VI contact 3 4.6
VI 51 301.3 21 9.9
VII 41 178.1 8 3.5
VIII 6 23.3 4 2.7

Total Layer 
IV/V and below

248 1009.5 111 55.4

H9-? 8 25.1 1 0.7
Sherds of 
unknown 

provenience

3 13.9 4 4.1
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The ceramics are widely distributed across the site. The decorated sherds cluster 
predominantly in the M-N-Q excavation units, but there are also decorated sherds in the 
G-H-I area. The distribution of bodysherds within the site was compared with the 
location of features (unpublished information provided by McCoy). In some cases a 
somewhat higher density of ceramics (in the order of 20 sherds) correlates with a 
feature (e.g.excavation units I8-II and 18- III correlate with alignments and ovens; M7- 
III is adjacent to a fireplace; M8-V and M9-V correlate with ovens). However, this 
association was not always apparent. In the case of the two squares with highest sherd 
numbers (H8-III N=61, and Q9-III/IV N=53) there were no features immediately 
associated.

SITE SE-SZ-47 NOVLAO ROCKSHELTER, TOMOTU NEO

Rim sherds
There is considerable uniformity in the rim sherds recovered from this site. Of the 20 
rims and rim fragments, 17 are simple everted rims from necked vessels, and have 
converging or parallel rim courses. These include two flared rims, three outcurving 
rims of medium length, and six outcurving rims of shorter length. In addition, there are 
a further six fragments of this simple form (see Fig.7.23 a-f). Most have well 
delineated asymmetrical flat lips, formed by running a tool along the lip, apparently 
while still quite wet, as the clay has been displaced and overhangs the edges in some 
examples. All these rims lack lip decoration.

The forms of two of the atypical rims are reconstructable. A remarkably thin rim (3.7- 
3.8mm) was recovered from layer XVII. It is everted with parallel rim course, and also 
exhibits the well formed lip (Fig.7.23g). I have seen no comparable examples in any of 
the other assemblages I have examined, which may be attributable to the varying 
taphonomic conditions between rock shelter and open sites. From the youngest ceramic 
layer VIII a complex/faceted rim with lip notching was recovered (Fig.7.23h). This 
possibly comes from a dish rather than a restricted neck vessel.

Twelve neck sherds were excavated, seven of which exhibit faint to prominent making 
marks. No carinations or flat base sherds were recovered. By default, the predominant 
vessel form is likely to have been a necked globular/rounded pot with everted rim (see 
Table 7.2).

Distribution of bodysherds within the site
There are no incised or dentate decorated sherds in this site. The published information 
relating to the ceramic assemblage reported "some 500 pieces of thin plain ware that
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includes only one impressed rim sherd" distributed through layers XXI-VIII of the site 
(McCoy and Cleghorn 1988:107). The size of all bodysherds were measured on graph 
paper. The material sent to me contained 336 bodysherds >lcm2 area, weighing 860.1 
gms. In addition, a further 105 sherds were <lcm2 area and weighed 48.3 gms. In the 
material sent to me there are in fact very few sherds from layer XVIII or below. The 
following table aggregates all excavation units for layers XVII and below.

Table 7.7 SE-SZ-47 - Aggregated Sherd Distribution at Layers XVII and below.

Layer No.
sherds>lcm2

Weight (gms) No. < lcm2 Weight (gms)

XVII 108 246.0 39 19.0
XVIII 6 21.0 2 1.3
XIX - - 1 0.4
XX 5 7.0 - -
XXI 3 5.1 - -

Bodysherd distribution is very sparse over all excavation units. Only five excavation 
units contain ten or more sherds, and many contain only a single sherd. The sherd 
distributions were compared with the location of features supplied by McCoy. No 
features are associated with the two excavation units containing the highest number of 
sherds (D6-XVII N=26>lcm2, and E7-XVII N=25 >lcm2). Most sherds are in fact 
found in the area of the large overhang, spanning all ceramic layers. A small number 
(N=44 sherds and 15 fragmentsdcm^) were recovered from the smaller overhang. Of 
these, 21 were recovered from the vicinity of the house foundation in layer VIII.

SITE SE-RF-19, LOMLOM, MAIN REEF ISLANDS

Sherd distribution and size
The distribution of sherds excavated and surface collected from SE-RF-19, plus the 
sherds surface collected from adjacent Mound B are tabulated in Table 7.8. On the 
basis of similarities in fabric, form and technology, the sherds from Mound B are from 
the same ceramic tradition. Because of the small number of diagnostic sherds, and their 
fragmentation in SE-RF-19, all the ceramics are treated here as one assemblage.

Few large sherds survived in this site, making reconstruction of vessel forms, and 
comparison with other sites difficult. Of 671 bodysherds sherds measured that were 
greater than lcm^ in area (Table 7.8) only 9% are greater than 5cm^ in area. The 
percentage is even less (approx. 6%) if the very small fragments are included in the 
sherd count. The largest excavated sherd measured 23 cm^ in area, and another five 
were 12cm2 or larger.
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Rim sherds
Of the 114 total rim sherds (including lip fragments), only 12 are of sufficient size to be 
oriented reliably. (See Fig.7.24 and Plate 7.1 for larger sherds). Lip decoration is 
simple, and confined to either diamond-shaped notching, or "stick" impression. There 
are occasional occurrences of the very carefully smoothed lip seen in Novlad and 
Mdailu. Making marks on the neck similar to those discussed in Novlad and Mdailu are 
also seen in this assemblage (see Plate 7.2). There are, however, a number of points of 
difference in SE-RF-19 ceramics: i) the poor quality of finishing observable on some 
sherds, where joins/folds have been left incompletely smoothed, ii) a number of very 
robust sherds (see Fig.7.24a,b,d), and iii) greater variation in rim and lip forms, 
suggesting that the assemblage was derived from a larger parent population.

Everted rims
Outcurving rims with abruptly or gently converging rim course (N=5), flared (with both 
parallel [N=l] and converging [N=3] rim course) and straight rims with converging 
rim course (N=2) are present. The lip shapes are not standardised, and include 
rounded, asymmetrical flat and exteriorly expanded lip shapes. Three are decorated, 
with incision or notching across the lip. Making marks comparable to those seen in 
Mdailu and Novlad sherds are observable on four sherds. Two sherds are very 
comparable to specific sherds seen in SE-RF-2. Sherd 208/6 is a particularly poorly 
finished example of the longer, flared, soft-necked rim which has precursors in 
decorated Lapita assemblages - this example is very like SE-RF-2 350/76 (see 
Fig.7.24d). Sherd 202/1 (flared with converging rim course) is also very like SE-RF-2 
71/15. Another sherd, P67, is a very robust version of a Mdailu sherd, H12-18. One 
sherd (208/10) has deeply excised notches across the lip which link to a similar sherd in 
Mdailu (H9-6).

In addition to these larger rim pieces, there are another 43 smaller lip/rim fragments 
weighing between 1.5-5.6gms, which are probably also from necked vessels with 
everted rims. A selection is illustrated in Plates 7.3-7.4. The plates illustrate the general 
condition of the assemblage, and the variations present in these lip/rim fragments. The 
21 curved rims vary in the degree of curvature, whether they were rapidly or more 
gradually converging, and in lip thickness. Flat, sub-rounded (i.e. flat with rounded 
edges), and asymmetrical flat lips are present. Diamond-shaped notching was present 
on nine sherds, and stick notching on one. The others are too eroded to tell what form 
of decoration was used. In all cases, decoration was placed across the lip. Eight lip/rim 
fragments came from straight rims, with parallel (N=5) and gradually converging (N=3) 
rim courses. Of these, three were decorated across the lip, two with diamond notching 
while the third was too eroded to tell.
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There are another 27 lip fragments weighing 0.4-2.0gms that can't be oriented, but 
many probably also come from these simple everted rims. Seventeen lack decoration, 
and 11 exhibit diamond notching across the lip, one has stick notching and four were 
decorated but are now too eroded to tell what form this took.

Complex/faceted forms
Three complex/faceted rims (horizontal in orientation) were recovered, two excavated 
and one surface collected (sherds 208/9, 209/3 and P93, see Fig.7.24f-h and Plate 7.5). 
One definitely was decorated across the lip, although all three lips are now eroded. 
These represent two vessel forms, as one is inverted. Measurements of radius at the 
mouth indicated vessels of two sizes - 55mm and 82mm. This rim forms a link 
between the undecorated Lapita assemblages, this site and Mdailu and Novlao 
assemblages.

Asymmetrical rim fragments - possible slightly everted or vertical direct rims 
I recorded 15 rim and lip sherds as possible bowl fragments, although this is quite 
speculative in most cases given the small size. One of the more convincing examples is 
sherd P10, a probable direct slightly everted rim expanding to flat undecorated lip, 
which was recovered from Mound B, and is illustrated in Plate 7.6. The other 
fragments include flat and asymmetrical lips, some of which are slightly everted and 
some more vertically inclined. They include parallel and expanding rim courses. They 
are difficult to orient reliably because of their small size. Only one exhibits lip 
decoration (sherd P76), possibly stick notching, on the outer lip edge.

Possible inverted lip fragments
Plate 7.7 illustrates eight asymmetrical, flat lip fragments, expanding to the interior of 
the vessel. Although these are difficult to orient, some appear to represent inverted 
vessels. One (P-11) is notched on the exterior of the lip.

Diagnostic shaped sherds
The distribution of diagnostic shaped sherds is listed in Table 7.8. No flat or angled 
base sherds were found. Only a small number of hard (N=7) and soft (N=l) shoulder 
sherds were present from excavated and surface collected sherds (see Fig.7.26a). 
Fragments of necks were recovered from excavated levels and from the surface 
collected sherds (N= 79). Ten curved upper shoulder sherds were recovered (see 
Fig.7.25b), as well as a small number of larger, gently curved bodysherds. A further 32 
sherds were recorded as "shaped" but were generally unhelpful in reconstructing vessel 
form.
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In combination, the many neck fragments and few carinations suggest that the major 
vessel type was a round/globular, restricted neck pot with simple everted rim. As 
noted, a number of rim fragments are suggestive of bowls (see Table 7.2).

Decorated sherds
Only six sherds were definitely decorated, while another three may have been. (Of 
these, two were excavated). Two were dentate stamped, one definitely incised and 
three others possibly incised, but they are too small to reconstruct motifs. The larger 
dentate stamped sherd (Fig. 7.26) exhibits coarse stamping.

SUMMARY OF RIM AND VESSEL FORMS

In my view, on morphological grounds, the Group III plain assemblages developed out 
of the Lapita plainwares. There are no new distinctive vessel forms, or parts (e.g. 
handles or spouts) nor any form of body decoration (e.g. perforations, nubbins, applied 
bands, blocks of fingernail impression, incised motifs) that suggest external influence 
or would allow the source of any influence to be traced.

Continuity between the Group IV and Group III plainwares is evidenced by the 
following:

i) the horizontal variant of the rarer complex/faceted rims
ii) continuity in carinated vessels and bowls, although the bowls are of quite 

variable rim form.
iii) The typical plainware rim (Group III sites) is a simple everted, converging 

or parallel sided rim, sometimes with simple notching across the lip. These rims are 
typically shorter, everted more acutely, and converge to finer lips than Group IV everted 
rims. By default - the absence or low incidence of shaped shoulder sherds in Novlao 
and SE-RF-19 - this rim probably derives from a globular vessel, although it is difficult 
to estimate the extent of neck constriction. This form is not common in the plain 
component of assemblages from Green's three Lapita sites, nor amongst the decorated 
Lapita levels in Mdailu. There are rare examples in the Lapita assemblages, and S. Chiu 
advised me she has seen them in other Lapita assemblages (pers. comm. 2006). They 
can therefore be regarded as evidence of continuity, but exhibit a change in frequency.

iv) simple lip decoration techniques - diamond notching, incision, and stick 
notching - are present in all ceramic phases, although the locus of decoration shifts 
from a preference for the inner lip margin in Lapita (Group IV) plainwares, to across 
the lip in the Group III plainwares. Two sherds in Mdailu and SE-RF-19 exhibit very 
similar deeply-excised notches across the lip.
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The are a number of differences between the Lapita plainwares (Group IV) and Group 
III plainwares. These are:

i) the vertical, narrow necked vessel from SE-SZ-8 is not represented in the 
three plain assemblages;

ii) the elongated soft-necked everted rim so common in the Group IV 
plainwares, is rare in the Group III plainwares (although present in SE-RF-19). As 
noted above, a more acutely outcurving rim with converging rim course predominates.

iii) the preferred locus of lip decoration changes from the interior lip margin to 
across the lip, and

iv) bilateral asymmetrical incising is not present in Group III plainwares.

Despite their different sizes and conditions, some differences between the Group III 
plainware assemblages are discernible. At Mdailu the plainware in decorated Lapita 
levels (layer V and below) is comparable to the plainware component found in Green's 
three Lapita sites. The most diverse range of vessels is exhibited in the Mdailu plain 
assemblage (Group III), which has short-shouldered carinated pots, for which evidence 
is minimal in SE-RF-19 and lacking from SE-SZ-47, as well as bowls, and globular 
vessels. The vessels are well made, but many exhibit making marks at the neck. There 
are a small number of unusual rims in Mdailu without precursors in Green's Lapita 
sites, but I could not find them represented in my literature searches.

The Novlao rim assemblage is fairly uniform, and is clearly related to the Mdailu 
plainware (Group III) assemblage in respect to quality of finishing and lip treatment. 
The assemblage lacks any carinated sherds.

The SE-RF-19 assemblage is in very poor condition, but contains the most diverse 
range of lip and rim forms. Some rim forms link in general with simple everted rims 
from necked vessels (the other group III assemblages), but there are also a number of 
asymmetrical and flat-lipped fragments, some of which probably come from bowls. It 
differs from the other two assemblages also in the poor quality of some of the sherds, 
and the presence of robust sherds not seen in the other Group III assemblages.

In my view before external influence is invoked to explain the variation observable 
between plainware assemblages (Group III sites), local factors such as temporal 
differences, and the possibility that assemblages were manufactured in, or sourced 
from, different locations must first be disproved.
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MANUFACTURING TECHNOLOGY

Petrography
Previous analyses of Reef-Santa Cruz sherds.
Dickinson has examined 35 sherds from decorated Lapita and plain ceramics from 
various Santa Cruz and Reef Islands sites previously (WRD 68, WRD 81, WRD 117, 
WRD 170). These include sherds from Green's three Lapita sites, and sherds submitted 
by McCoy from Lapita and plainware sites on Santa Cruz and Tomotu Neo, including 
four sherds from SE-SZ-47 (Novlao) and four from SE-SZ-33 (one from level VI and 
three from plainware levels).

These analyses have established that sherds from both Santa Cruz and Reef Islands sites 
contain manually added, variably placered temper sands of beach origin, that are 
petrographically indistinguishable and are indigenous to Santa Cruz. The grain types 
include varying proportions of i) ferromagnesian grains (principally clinopyroxene but 
also opaque iron oxides, minor olivine and rare hornblende; ii) plagioclastic feldspar; 
and iii) volcanic rock fragments derived from Santa Cruz bedrock assemblages. The 
amount of calcareous grains varies, and will be discussed further below. The Santa 
Cruz temper suite was divided into pyroxenic (placered), lithic (unplacered) and 
transitional (or feldspathic) variants (Dickinson 1978, and see Dickinson and Shutler 
1979). However, Dickinson concluded (taking the McCoy samples into account) that 
"the Santa Cruz temper suite embraces a full spectrum of sand compositions such that 
distinctions between variants are to some extent arbitrary... Therefore prime emphasis 
here is placed upon the concept of a Santa Cruz temper suite of genetically related 
temper types...." (Dickinson 1979:3-4). The temper relationship established that either 
pots or raw materials have been transported from Santa Cruz to the Reef Islands, on a 
massive scale.

Five sherds of a firm tan paste (four from the Reef Islands and one from Santa Cruz) 
previously submitted by Green were found to contain temper sands unlike the Santa 
Cruz temper suite. One of these sherds from Santa Cruz (SE-SZ-8, #68/12) with a 
pyroxene-quartz temper, is mineralogically and texturally indistinguishable from a tan 
paste sherd (T99-10) from the Nukuleka (Tonga) Lapita site (Burley and Dickinson 
2001:11830). The source of this temper is probably some island within Vanuatu, but 
cannot be specified more precisely at present (Dickinson 2006:63). The origin of the 
other four tan paste shards from Green's sites is still uncertain. They do not closely 
resemble tempers from central Vanuatu, and may derive from the Solomon Islands or 
the Bismarck archipelago (Dickinson 2006:63).
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Petrographic analysis of sherds from SE-RF-19
Twenty-six sherds from SE-RF-19 were submitted to Dickinson for petrographic 
analysis. All but one (which was unsuitable for analysis because of its low mineral 
content) contained manually added volcanic sand tempers from the Santa Cruz temper 
suite (see WRD 197 Appendix 7.1). Various grain proportionality indices indicate that 
the SE-RF-19 sherds are indistinguishable from Nendo-Reef Lapita tempers analysed 
previously. SE-RF-19 did not contain the lithic variant of the suite, an observation also 
applying to sherds from Graciosa Bay previously examined by Dickinson. Peculiar to 
this site was a "super pyroxenic" variant (>80% FM grains) not seen in any of the sites 
analysed previously.

Dickinson concluded ," ...the Nendo-Reef Lapita and Reef post-Lapita tempers are 
qualitatively and quantitatively comparable, suggesting that prehistoric potters used the 
same general kind of sand as temper throughout the ceramic period in the Nendo-Reef 
portion of the Santa Cruz group" (2000:4).

I sought explanation from Dickinson for some aspects of the sherds observable at x20 
magnification, namely the porosity of sherds, apparent loss of calcareous grains, and 
presence of a light-coloured grainy deposit. Dickinson advised that post-depositional 
leaching of calcareous grains, and deposition of a caliche deposit, had taken place. Of 
the sherds sectioned, ca. 45% had or still contained calcareous sand tempers. Dickinson 
re-examined available Santa Cruz-Reefs sectioned previously to see if hybrid sand 
tempers could be inferred from the presence of vacuoles, and identified another ten 
hybrid sherds on this basis (see Appendix 7.1).

One rim sherd of quite different form and paste colour was also submitted from Mdailu 
(MD-100), which Dickinson described as "..wholly different, containing only sparse 
calcareous temper, largely in the form of foraminifer tests but undiagnostic of 
provenance, imbedded in a silty clay paste with visible sparse plagioclase feldspar 
crystals" (2000:1). Its origin is also likely to be local (Dickinson 2006 pers. comm.).

Temper composition, volume and grain size
Chiu (2003) investigated whether there was a correlation between particular temper 
types and particular motif decorative techniques for Lapita ceramics from Site 
WKO013A in New Caledonia, but found no rigorous association. Identical motifs were 
found on pots with different temper composition. Ambrose (1997:529) has observed 
that the undecorated vessels found in the Lapita ceramic suite share the same technical 
characteristics (fine sandy, porous textures and low-temperature firing regimes) as those 
favoured for decorated Lapita pots, even though these are not the optimum
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specifications for the various functions these plain vessels perform. He remarked, "The 
structure of surface decoration appears to extend its influence to raw material 
uniformity even for undecorated wares" (1997:529).

It was my intention to investigate what changes in temper composition and volume, if 
any, could be discerned in pots lacking decoration. As stated in the methodology 
section, I proposed to compare the proportion of calcareous to non-calcareous tempers 
in the plainware and decorated assemblages, and apply a temper categorisation from 
Snow and Shutler that described paste texture in terms of open, medium and dense 
pastes, taking into account variations in grain size. I found this to be more difficult than 
anticipated because of two post-depositional affects referred to above. These effects 
were present to some extent in all assemblages, but did not affect sherds equally. It is 
difficult to accurately assess the extent of calcareous leaching. Until this effect is 
controlled for, statistical counts of calcareous vs non-calcareous tempers and estimates 
of temper volumes suggest a level of accuracy that is in fact spurious.

My observations of the tempers in all assemblages (including decorated Lapita) are: i) 
the paste compositions are generally medium-dense (in Snow and Shutler's terms), with 
open textures being rare; ii) grain size is generally medium, with a smaller proportion of 
very fine and fine sizes also present, but coarse grains are rare. Both calcareous sand 
tempers and mineral-only tempers were selected for both decorated Lapita, plainwares 
in decorated assemblages, and plainwares. The calcareous component is quite variable, 
from incidental grains, to medium amounts of shell, to high volumes of shell. Overall, 
temper selection appears very expedient. This accords well with Clough's assessment of 
the heterogeneity of Reef-Santa Cruz pastes, and the versatility of the open-firing 
technology in use in Oceania.

Much is made in the ceramic literature about the advantages and disadvantages of 
calcareous tempers (e.g. Bronitsky and Hamer 1986, Feathers 1989, Matson 1989). 
Shell tempers have properties which contribute to improved thermal shock resistance 
compared with sand tempered ceramics. These include their platey texture, which 
inhibits crack propagation; and their lower thermal expansion characteristics. However, 
on firing at high temperatures, calcium carbonate decomposes to form lime (CaO), 
which absorbs moisture when it cools and expands in volume. The expansion may 
cause cracking or lime spalling of the clay body. There is some debate about the firing 
temperature that must be reached before the shell starts to decompose, and there are a 
variety of techniques for minimising the effects of rehydration (Rice 1987:98).
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In Clough's study relating to Santa Cruz and Reef Islands ceramics (1992), he suggested 
that the temperature range achieved in open-firing in Oceania was unlikely to cause 
breakdown and rehydration of shell tempers. He also commented on the "versatility" of 
this firing technology (1992:190), as follows:

"The firing procedure is simple, without kilns or high temperature 
requirements things can rarely go seriously awry... .This simple low-firing 
regime accommodates considerable variation in composition (both clay 
and temper) and allows the use of any small deposit of clay often with 
little modification. Higher temperature regimes (processes) have far more 
stringent requirements of the raw material used - greater homogeneity, 
fewer incidental inclusions, better mixing, etc."

As stated above, in my view, it would be misleading to try to assess changes in temper 
composition and volume until the effect of leaching of calcareous grains can be 
quantified reliably. The firing regime in use in these islands permits considerable 
latitude in paste composition, and this is observable in what seems to be quite expedient 
selection of temper in regard to composition, volume and grain size. The plainware 
vessels in SE-RF-19, SE-SZ-33 (layers IV and above) and in SE-SZ-47 exhibit 
variation in temper type, temper volume, and grain size selection - they are not 
attempting to produce a highly standardised paste for plainwares. In my view, no 
functional significance can be attached to any variation between assemblages, given 
that raw materials or whole pots must necessarily have been sourced on Santa Cruz, and 
procurement networks may have changed over time. Dickinson's finding that there is 
some variation between sites in the particular variants represented from the Santa Cruz 
temper suite continuum appears to support this view.

Manufacturing techniques
It is difficult to assess surface treatments for all assemblages given the condition of 
sherds from SE-RF-19. It was not apparent that slips (other then self-slips) were used 
on any assemblage. The surface of sherds from Novlao generally exhibited less 
weathering, and some retained a shiny surface perhaps indicative of an applied surface 
treatment. This has yet to be investigated.

Certain attributes are common to all assemblages (including plain sherds from both 
decorated Lapita and plainware levels at Mdailu). These are: i) the presence of 
unoxided cores; ii) anvil marks/impressions on sherd interiors, indicative of paddle and 
anvil forming/fmishing techniques; iii) laminating edge fractures, indicative of beating 
(Rye 1981), and iv) exterior blackening from heating the vessel.
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The most obvious finishing technique is the making/tool marks running horizontally 
along the exterior neck. These constitute a small point of difference in the plainwares, 
as such marks are present but rare and not so pronounced in the plainsherds from 
Green's three Lapita sites. (One example from these sites is SE-SZ-8 11/2 , a large 
convex upper shoulder/neck sherd).

Sherd Thickness
Bodysherd thickness was measured to investigate whether there was a difference in 
bodysherd thickness between the sites, or between decorated and plainware layers in 
Mdailu. The measurements are displayed in size classes (following Bedford 2000, 
Wahome 1999).

In Mdailu, all sherds in the decorated Lapita layers (V and below) were measured, and 
all sherds in layer II (plainware level). The results are tabulated below, and indicate no 
marked difference between decorated and plainware levels given the somewhat smaller 
sample size in layer II.

Table 7.9 SE-SZ-33 - Thickness of bodysherds >lcm2

Layer < 4mm >4-8mm >8-12mm >12-16mm Total
II 2 90 28 1 121
% 1.6 74.4 23.2 0.8

V 11 87 20 - 118
VI 1 26 13 2 42
VII - 4 3 1 8
VIII - 6 - - 6
Total 12 123 36 3 174

% 6.9 70.7 20.7 1.7

The homogeneity of the Novlao assemblage was apparent as I was examining it, with 
occasional examples of finer sherds (e.g. C6-XVI a largish piece <4mm thick) and 
thicker sherds (two sherds in F12-IX >10mm thickness) observed. I measured all 
bodysherds below layer XVII (N=9), all sherds in layer VIII (N=26), and a column 
sample through square B6 (N=22). In total, 72% of sherds were >4-8mm thickness, 
with both finer and thicker sherds also present in the measured sample. No sherd 
exceeded 12mm thickness.
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In SE-RF-19, all bodysherds >lcm2 were measured. The following table reports the 
results for square VV-WW 48-49, aggregated by layers. No sherd exceeded 12mm 
thickness.

Table 7.10 SE-RF-19, square VV-WW 48-49 - Thickness of bodysherds >lcm2

Level <4mm >4-8mm >8-12mm
Layer I measurable sherds (N=129) 14% 76% 10%
Layer II measurable sherds (N=74) 13.5% 82% 4%

The assemblages are very similar overall, with approx. 70-80% of sherds between 4- 
8mm, and occasional finer and thicker sherds in all assemblages. No changes over time 
in bodysherd thickness are discernible.

Summary of technological attributes
Temper composition, volume and grain size were compared for the Lapita and 
plainware assemblages. All tempers were of local origin. Assessments of temper 
composition and volume were impeded by the post-depositional leaching of calcareous 
grains, and aggregation of a caliche deposit. In all assemblages, medium and dense 
paste textures predominated, with few open pastes. Grain size was predominantly 
medium size, but finer grains were also represented. Coarse grained tempers were not 
common.

All assemblages exhibited laminating fractures, internal impressions, and unoxidised 
cores. Surface treatment was more difficult to assess because of variable weathering 
effects, but the use of slips was not apparent (other than possible self-slipping). The 
technological evidence suggests that the plainwares all derive from a similar 
technological tradition. A noticeable difference between Group IV and Group III 
plainwares were the pronounced making marks running parallel to the neck found in 
Group III sherds.

REEF-SANTA CRUZ PLAINWARE ASSEMBLAGES IN REGIONAL 
PERSPECTIVE

In the Main Reef Islands and Santa Cruz, the Lapita decorative phase ends about 650- 
750 B.C. and is followed by a plainware phase lasting until ca. 100 B.C. - A.D. 100, 
when pottery manufacture ceases and is never resumed. There are two patterns to the 
direction of ceramic change amongst neighbours of Santa Cruz and the Reef Islands. 
Common to both is that Lapita decoration ends everywhere, usually followed by
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plainware. After this, ceramic manufacture either ceases, or new decorative traditions - 
such as the applied and relief wares referred to in Chapter One - follow.

Ceramic sequences on Taumako, Anuta and Santa Ana
Sequences on Taumako, Anuta and Santa Ana become aceramic.

Taumako
Leach and Davidson's excavations on Taumako in 1977-78 revealed another primarily 
plainware assemblage with a small decorated component, however this material has not 
been reported in detail. At the Te Ana Tavatava site on Lakao island, pottery was 
found in both secondary deposition on the surface and in primary deposition in the 
earliest horizon which dates around 1000-500BC (Leach 1985:117). Decoration 
includes dentate stamping (Leach 1985:118) and incision (Intoh 1989:138), and "bowl 
forms typical of Lapita" could be identified (Leach 1985:118). Petrographic analysis 
demonstrated that two local tempers (andesitic and pyroxenic) were used, in 
approximately equal proportions (Intoh 1989:138). See Dickinson (2006:62) for 
discussion of the Taumako indigenous tempers. Leach observed that the Taumako 
ceramics had "few points of similarity" with contemporaneous Reef-Santa Cruz 
assemblages (1985:118). Terrell (1986:118) reported a pers. comm, from Davidson 
that the stylistic affinities were closer to Lapita pottery from Samoa, and that "(t)hey 
[Leach and Davidson] hypothesize that these Lapita sherds may be evidence of early 
westward voyaging back to the Outliers from the Fiji-Tonga-Samoa region as long ago 
as 3,000 years". Intoh also mentioned "a few late sherds" of exotic origin recovered 
from Taumako (1989:138), but no further details are provided.

Anuta
On Anuta, Kirch and Rosendahl (1973b) reported a plainware assemblage from layers II 
and III of site AN-6. The ceramic period commenced ca 950 B.C., but its duration is 
not well dated, and may be "no more than five or six centuries, although a time span of 
up to 1000 years is not precluded on available data" (Kirch 1982a:248). Excavation 
uncovered 707 sherds, and one was surface collected 35m inland from AN-6. 
Diagnostic sherds included 43 rim sherds, 13 neck sherds, 11 angled body sherds and 6 
sherds from a carinated vessel (although 4-5 of these were from one vessel) (1973b:54- 
55). Analysis was complicated by the small size (the average area not exceeding a few 
square centimetres) and poor surface condition of the sherds (1973b:50). Occasional 
sherds indicating slab building and paddle and anvil finishing were found, but generally 
their condition precluded technological analysis. "Several sherds" retained a smooth, 
polished surface (1973b: 51), but there was no evidence for use of slips (1973b:59).
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Decoration was limited to 13 decorated sherds, 11 of which had linear incision above 
and touching the carination. Most rims were outcurved, straight and incurved examples 
being rare. Rim courses were mainly convergent, but divergent and parallel examples 
also occurred. Flat and round lip forms were most common, but bevelled variants and a 
possible grooved rim were also reported. As no flat or concave bases were found, all 
vessel forms were assumed to be round bottomed. Body curvature was usually gentle, 
but a few carinated sherds were recovered. Jars predominated and were described as 
"small, gently contoured with high shoulders and extremely outcurved, small, round
lipped rims" (Kirch and Rosendahl 1973b:59). One bowl could be identified, and there 
were rare carinations.

Fabrics included calcareous or volcanic sand tempers, or mixtures of both. While the 
volume of temper present was reported as being quite variable (1973b: 51 and 54), it 
was generally "high" (1973b:59). Dickinson's petrographic analysis of 12 sherds found 
10 to have temper of local origin, one to have temper from Santa Cruz (Dickinson 
2006:146 Appendix Table Al), and one to be of wholly exotic origin, somewhat like 
the Spanish examples.

Santa Ana
To date, no decorated Lapita pottery has been found in the Eastern Solomons (Malaita, 
Guadalcanal, Makira, Ulawa). Davenport's (1972b: 177) excavation of the Feru II cave 
on Santa Ana produced one everted rim sherd with incised lip, two body sherds, and 
many crumbled smaller sherds from the middle (70-130cm.) of a deposit which 
contained cultural material to a depth of 216cm. Dispersed charcoal collected from 
within the 70-130cm zone returned a date (1-2878) of 1275±105 B.P. Green also found 
18 sherds at this site (Swadling 1976:127). In addition, Davenport excavated a single 
neck sherd at 106cm. from the Rate site, another shallow cave on Santa Ana. This level 
is undated, but charcoal samples collected between 85-130cm returned a date (1-2882) 
of 1910±135 B.P., considerably older than Feru II (Davenport 1972b:180). The 
discrepancy in dates has been addressed by Green's reinterpretation of the Feru II 
stratigraphy, which he divided into upper and lower levels divided by sterile sand 
(Black and Green 1975, cited in Sheppard and Walter 2006). Shell and charcoal dates 
(SUA-113, SUA-114) from the bottom of the deposit place the pottery bearing layer in 
the early 1st millennium B.C..

Petrographic analysis carried out by Dickinson on hybrid sand tempers in the Santa Ana 
sherds indicated that they were unrelated to tempers seen in Anutan and Reef-Santa 
Cruz sherds available for comparison at that time (Dickinson 1978:4-5). More recently,
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Dickinson has suggested that the terrigenous tempers probably derive from Makira 
(Dickinson 2006:114-115).

Ceramic sequences in Tikopia, Vanikoro and Vanuatu.
In Tikopia and Vanikoro, and further south in Vanuatu, ceramic manufacture continues.

Tikopia
Changes in ceramic assemblages underpin the 3-phase archaeological sequence of 
Tikopia proposed by Kirch and Yen (1982). The first two phases contained ceramics, 
but of different styles, while the third phase lacked pottery. 3,662 sherds were 
attributed to the earlier Kiki phase (900-100 B.C.), and 152 to the subsequent Sinapupu 
phase (100 B.C. - A.D. 1200). Of this total, 274 rims and decorated sherds were 
analysed in depth (1982:193).

Most of the Kiki phase sherds were undecorated. The total decorative inventory 
included 27 notched lips, 5 dentate stamped sherds, one sherd with "two parallel raised 
traverse bands", one example of parallel incision, and one upturned rim with a notched 
band below the rim (Kirch and Yen 1982: 196-197). Sherds were small in size 
(1982:193). All Kiki sherds were locally made and had a fine paste tempered either 
with calcareous (79%) or volcanic (21%) sand, which was in both cases probably 
deliberately added (1982:192). Manufacturing techniques included slab construction, 
paddle and anvil finishing, and wiping which left striations on vessel exteriors 
(1982:192-193). Examination of sherd cores, and their friability, indicated low firing 
temperatures, and several examples of unoxidized cores were reported (1982:193). 
Body sherd thickness measurements suggested there may be two classes of thick and 
thin walled vessels, with the latter being less common.

Vessel forms were limited to jars and bowls (although three dentate sherds might be 
from carinated or collared vessels (1982:197)). Jars were "globular and round- 
bottomed" (1982:195) with restricted necks, and exhibited two rim variants. Most 
everted rims had parallel rim courses (77%), but examples with thickening on the 
exterior or interior of the rim, as well as divergent and convergent forms, were present. 
The lip forms of everted rims were either flat or rounded, and 27 examples have parallel 
lip notching (1982:195 -196, Fig.80). The second jar rim variant was "upturned", and 
"nearly all" had thickening on the exterior of the rim, decreasing from the base of the 
rim to the lip (1982:195, Fig 79 b-f). From the rim counts, approximately 20% of the 
vessels were bowls (1982:199). These were "simple", lacked decoration, and had flat 
or round lips apart from one bevelled example (1982:195).
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It was inferred from fire blackening on the bases and interiors of jars that these were 
used for cooking, but storage is another possibility. The bowls were assumed to have 
been for serving food (Kirch and Yen 1982:196). It is possible that one vessel was 
suspended, as the notched rim sherd retains the remnants of loops, but the shape of this 
pot was uncertain (1982:199).

Kirch and Yen (1982) placed the Kiki ware in the Lapita Ceramic Series on the basis of 
its manufacturing techniques, vessel forms, rim form and decoration (lip notching and 
dentate stamping). Infrequent decoration and limited vessel range coupled with the 
radiocarbon dates placed it late in the Lapitoid sequence.

The Sinapupu phase (100B.C. - A.D. 1200) was interpreted as a point of sudden change 
in both ceramic style and locus of manufacturing. A small number of sherds (152) was 
recovered, some 16% of which displayed Mangaasi-style decoration including incision 
and modeled relief. The Sinapupu phase ceramics were argued to be imports from the 
Banks Islands (Kirch and Yen 1982:205), or elsewhere in northern Vanuatu, perhaps 
from Santo (Kirch 1982:71,73; Kirch 1986:38)). One paddle impressed sherd from 
this assemblage was thought to derive from Fiji (Kirch and Yen 1982:202).

Vanikoro
Little has been published yet about the decorated Lapita sherds recently found on 
Vanikoro, although they are considered to be of local origin (Galipaud pers. comm, to 
Bedford 2000:174). During his fieldwork on Vanikoro, Kirch (1983) recovered a total 
of 37 sherds, including nine decorated body sherds, all excavated or surface collected 
from one site (VK-10, Emo). This site was first occupied around the second century 
A.D., but abandonment of the site was not well dated and was estimated on the basis of 
a constant rate of accumulation to have occurred in the mid second millennium (Kirch 
1983:108). No rims were found, but the presence of "globular vessels with restricted 
rims" could be inferred from larger body sherds (Kirch 1983:68). Kirch assessed these 
sherds as also being related stylistically to the Mangaasi tradition as defined by 
Garanger, the proposed linkage being strengthened by their association on Vanikoro 
with a range of portable artefacts also known from central and southern Vanuatu, and 
Dickinson's temper report, which noted the similarity of temper sands to those seen in 
sherds from Santo (Kirch 1983:70, see also discussions in Kirch 1982, 1986). Kirch 
surmised that these incised/applied relief sherds, like the comparable sherds from 
Tikopia, had also been imported from northern Vanuatu.
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Vanuatu (including the Banks Islands)
Recent work by Spriggs and Bedford (Bedford 2000, Bedford, Spriggs, Wilson and 
Regenvanu 1998) has clarified chronological and stylistic aspects of ceramic production 
in the Vanuatu archipelago, and identified four ceramic series. Lapita decoration lasted 
200-300 years after settlement although there is some variation in timing across the 
archipelago. This was followed by a plainware phase which probably also extended 
across the archipelago but to date is less well known for Malo, the Banks and Torres 
Islands (Bedford 2000:164). After this plainware phase, differentiation between local 
sequences can be identified. The following summaries of local sequences derive from 
Bedford (2000).

On Efate, the ceramic sequence lasted from ca 3000-1200 BP. The cooking component 
of the Lapita ceramic assemblage was recovered from the Arapus site on Efate (ca 3000 
BP), comprised of globular pots with outcurving rims, many exhibiting lip notching. 
The transition from the Arapus phase to the predominantly horizontal, wide flat lips of 
the Early Erueti Phase plainware vessels began ca 2800 BP. Decoration in the Early 
Eureti phase was limited to incised motifs and lip notching, with punctation on the wide 
flat lips. The Late Erueti phase (ca 2500-2000 BP) marked a change in vessel form, 
and incised decoration became more frequent. From ca 2000 BP, incurvate rims on 
globular pots predominate and elements of Garanger's Mangaasi tradition are 
recognisable, marking the beginning of the Early Mangaasi phase (2000 BP). A change 
in vessel form, and notched applied bands are significant attributes of the Late 
Mangaasi phase (1600-1200 BP). Some parallels with the post-Lapita sequence have 
been identifed on the offshore islands near Efate (e.g. Lelepa), the Shepherd group and 
the Banks Islands (Bedford 2000:162). Ceramic production ceased in the Shepherd 
group ca 1000 BP with the locally restricted but short-lived Aknau ware. On the Banks 
Islands, production may have ceased as early as 2000 BP (Bedford 2000:163).

On Erromango, decorated Lapita dropped out ca 2800 BP and was followed by 
Ponamla plainware in which outcurving rim vessels with occasional lip notching 
predominated (Bedford 2000:153). This was transformed by 2600 BP into the Early Ifo 
phase, identified by fingernail incised motifs (and occasional incision) appearing on the 
same vessel forms. A distinctive Late Ifo phase is discernible from ca 2400 BP 
characterised by vessels with incurving rims, but maintenance of fingernail impression. 
Ceramic production ceased at 2000 BP. Although originally considered a variant of the 
Mangaasi style, Bedford views the Erromangan decorative tradition as locally unique 
(2000:155).
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The sequence in northern Vanuatu is less secure. On Malekula, Lapita is assumed to 
have been present and probably ceased ca 2700 BP, to be followed by plain ceramics of 
the Malua phase which may have lasted to ca 2500 BP (Bedford 2000:160). The 
central portion of the ceramic sequence is poorly known, with no secure antecedents for 
the bullet-shaped, coil made pots (Chachara Ware) of the late phase ca 600 - 200 BP (or 
perhaps commencing as early as 1000 BP). The appearance of these ceramics appears 
to coincide with the development of the grade-taking political system that distinguishes 
the north from the chiefly system of the centre and south of Vanuatu. Chachara vessels 
occurred in two forms - one in which the exterior was unsmoothed leaving a ribbed 
appearance, and one in which decoration was applied to the smoothed surface. These 
vessel forms and some of the associated decorative motifs have been found across 
Malekula and in other islands of northern Vanuatu (Bedford 2000:160). Naamboi wares 
developed from the earlier Chachara Ware and were unique to Malekula. Their 
manufacture ceased about the time of initial contact with Europeans. Bedford 
canvassed the possibility that the distinctive ceramics and political system of the north 
may have arisen under influence from NAN speakers (through contact or by 
immigration), following Green (1997, 1999). He considered such influence in Remote 
Oceania in the last 1000 years "an increasingly likely scenario", but stated that further 
research into the causes of cultural transformation in this period was required (Bedford 
2000:144).

Origins of the incised-applied relief wares in Vanikoro and Tikopia.
The origins of the incised and applied relief sherds of Tikopia and Vanikoro have been 
debated (see Bedford 2000:172-174). On stylistic grounds, Bedford has argued that the 
few decorated sherds from Tikopia are too small to permit motif-based comparison (as 
opposed to a comparison of decorative techniques), and might have affiliations in other 
incised-applied traditions. The same problems related to sample size and sherd size 
apply to the sherds from Vanikoro, making external stylistic relationships difficult to 
determine. However, Bedford has noted that one decorative technique somewhat 
tentatively described as parallel rows of plain applied bands seen on the Vanikoro 
sherds is not a decorative feature seen in the Central Vanuatu sequence (Bedford 
2000:174).

Petrographic analysis does not readily solve the problem, as tempers from Vanikoro and 
the Banks Islands are difficult to differentiate because the islands are geologically 
similar (Dickinson 2006:63). Dickinson’s most recent interpretation is that six of the 
Sinapupu sherds from Tikopia may derive from Vanikoro or from the Banks Islands, 
and another three from Santo (Dickinson 2006: 146 Appendix Table Al). Of the four 
sherds submitted by Kirch from the Emo site, two contained tempers that were possibly
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indigenous, and two were derived from Santo (Dickinson 2006:146 Appendix Table 
Al).

Regional considerations
In Chapter One I referred to the reservations expressed by Bedford and Clark (2001) 
about the likelihood of a regional incised and applied relief tradition linking 
assemblages from the Bismarcks, western Solomons, Vanuatu and Fiji. Sheppard and 
Walter (2006:68) share their scepticism. These authors point out that the applied and 
relief tradition of the western Solomons has some distinctive features, (especially the 
crenulated rim treatment that is found from New Ireland to sites in Morovo Lagoon), 
and does not look like Mangaasi or other assemblages in Remote Oceania. They note 
that all these post-Lapita assemblages derive from Lapita assemblages and continue to 
make use of decorative techniques present in Lapita. Rather than a migration involving 
new pottery (and new genes), they suggest that the more time consuming Lapita 
decorative techniques were abandoned sequentially until plainware was either lost, or 
was followed by new influences.

The incised-applied relief traditions that developed in islands to the west and south do 
not appear on Santa Cruz or the Reef Islands. Further study of the applied and relied 
tradition of Vanikoro and Tikopia might identify whether the source of inspiration for 
these new designs was local or derived from external contacts. Also notably absent 
from any of the Santa Cruz or Reef Islands ceramic assemblages, and from Tikopia, 
Anuta and Vanikoro, are any signs of the Chacara Wares found in Malekula in the last 
600 or so years.

DISCUSSION

Cessation of Lapita decorated pottery from Santa Cruz and Main Reefs sites is 
consistent with other sequences in the region. Morphologically, the plainwares lack 
indications of external influence that can be traced, and the argument was made that the 
plainwares are derived from the Lapita ceramic tradition. Santa Cruz and Main Reefs 
plainware assemblages are characterised by a simple, outcurving rim, with converging 
or parallel sides, and sometimes exhibiting notching across the lip. These rims mostly 
derive from globular vessels. Only a few parallels for this rim form were identified in 
Green's decorated Lapita assemblages, although S. Chiu advised that she had seen them 
in another Lapita assemblage (Chiu pers. comm. 2006). The heavy making marks 
found on sherds in all three plainware assemblages may indicate a different process for 
forming the rim i.e. attaching a separate band of clay rather than extruding the rim from 
the upper shoulder of the vessel. The plain assemblages also contain evidence of
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carinated vessels, and bowls. Horizontal/faceted rim forms link Group III and IV 
assemblages.

Continuity was observed in the other technological aspects that could be examined, 
such as the use of local temper, stepped fractures indicative of paddle finishing, 
occasional internal depressions, and unoxised cores. Assessments of temper volume 
and composition were complicated by the post-depositional effect of calcareous 
leaching, but all assemblages exhibit medium-dense paste textures, and fine and 
medium grain sizes. In all assemblages, tempers with and without calcareous grains are 
employed. Overall, the pastes produced appear expedient and consistent with a low- 
firing regime which tolerates considerable paste heterogeneity (following Clough 
1992).

Santa Cruz and the Main Reefs lack evidence for either the incised and applied 
traditions that develop from the western Solomons to New Ireland, or for the Mangaasi 
tradition of Vanuatu.
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Table 7.2 Undecorated Vessel forms in Reef-Santa Cruz Sites - Based on Parker (1981)

PLAIN VESSELS SE-SZ-33 SE-SZ-33
Based on Parker (1981) SZ8 RF2 RF6 V, VI, VII I-IV SE-RF-19 SE-SZ-47

Form 1 P p p Also with dentate 
decoration in SE-SZ- 
8, SE-RF-2 and SE

RF-6.
Also with incised 

decoration in SE-RF- 
2.

Probably X X X

Form 2 p p p Also with dentate 
decoration in SE-SZ- 
8, SE-RF-2 and SE

RF-6.
Also with incised 

decoration in SE-RF- 
2.

P X X X

Form 3

OOO<

p

3

p p Also with dentate 
and incised 

decoration in SE-SZ- 
8, SE-RF-2 and SE- 

RF-6.

Dentate
and

incised

P P X

Form 4

o <3

p p p Also with dentate 
and incised 

decoration in SE-SZ- 
8, SE-RF-2 and SE

RF-6.

X X X X

Form 5 p p p Also with dentate 
and incised 

decoration in SE-SZ- 
8, SE-RF-2 and SE

RF-6.

X X X X

Form 6

OU

p p X Also with dentate 
decoration in SE-SZ- 

8 and SE-RF-2.

Probably P P p

Form 7

0

p p X Also with dentate 
decoration in SE-SZ- 

8 and SE-RF-2.

X X X X

Form 12 p X p Also with dentate 
decoration in SE-SZ- 

8 and SE-RF-6.

X X X X

in

Not present in Parker's forms

V •-

P Probably

Key: P = present, X= absent
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Table 7.8 SE-RF-19 - Sherd Distribution

Sherd ID No. Layer Level Decorated
rim/lip

Undecorated
rim/lip

Carination Large upper 
shoulder

Neck Shaped
sherd

Decorated
bodysherd

Bodysherd> 
lsq. cm 

area

Weight (gms) Bodysherd 
<lsq. cm 

area

Weight (gms)

SS-TT 48-49
200 1 1 2 4 49 137.3 14 7.4
201 1 2 3 5 2 2 60 188.3 35 17
202 1 3 4 1 1 31 96.4 11 5.2
203 1 4 1 1 1 2 30 76.8 4 1.7
204 2 5 1 7 40.3 3 1.7
205 2 6 1 7 14.3 6 2.3
206 3 7 5 20.9 1 0.7

TOTAL 3 12 1 2 10 3 0 189 574.3 74 36

PP-QQ 48-49
207 1 1 1 6 1 68 160.1 68 20.9
208 1 2 2 4 1 1 4 3 125 381.2 63 27.5
209 2 3 2 5 1 2 55 172.3 5 3.9

TOTAL 2 7 1 1 15 5 2 248 713.6 136 52.3

W-WW 48-49
210 mixed with dound B surface sherds
211 1 2 1 1 1 23 66.1 18 7.7
212 1 3 3 1 1 37 98.3 25 10.7
213 1 4 3 1 1 23 60.6 18 7.7
214 1 5 1 2 55 94.8 17 21.6
215 1 6 1 20 30.4 8 3.3
216 2 7 2 1 1 19 53.4 7 2.9
217 2 8 13 61.3 7 3.6
218 2 9 1 1 22 38.8 3 1.6
219 2 10 2 2 4 20 42 11 3.9
220 2 11 1 2 20

TOTAL 3 15 1 2 5 6 0 234 565.7 114 63
EXCAVATED TOTAL 8 34 3 5 30 14 2 671 1853.6 324 151.3

Surface SE-RF-1S 23 38 3 5 43 16 4 + 3 poss. 1406 3575.1 755 296.4

Surface Mound B 3 7 5 1 }
) 345 926.9 180 78

Surface Mound B or RF-19 1 2 1 1 }

SURFACE TOTA L 27 45 5 5 49 18 6+3 poss 1751 4502 935 374.4

SITE TOTAL 35 79 8 10 79 32 6+3 poss 2422 6355.6 1259 525.7
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Figure 7.1 Lapita sites - Everted flared rims. Converging rim course, a) SE-SZ-8 30/23; 
b) SE-SZ-8 141(b); c) SE-RF-2 228/180; d) SE-SZ-8 116(2); e) SE-RF-2 153/45; f) SE- 

Rf-2 294/140; g) SE-RF-2 153/45.
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Figure 7.2 Lapita sites - Everted flared rims. Parallel rim course, a) SE-RF-2 350/76 
b) SE-RF-2 249/18 + 15.
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Figure 7.3 Lapita sites - Everted curved rims. Converging rim course, a) SE-RF-2 10/3; 
b) SE-RF-2 53/7 + 53/26; c) SE-SZ-8 43/9; d) SE-RF-2 31/7; e) SE-RF-2 82/10 + 13; 

f) SE-RF-2 154/69; g) SE-RF-2 71/15.
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Figure 7.4 Lapita sites - Everted curved rims. Parallel rim course. Fine: a) SE-SZ-8 86a; 
b) SE-RF-2 334/171; c) SE-RF-2 249/20; d) SE-RF-2 347/87; e) SE-SZ-8 203(c); 
Medium: f) SE-SZ-8 107/5; g) SE-RF-2 284/219; Robust: h) SE-SZ-8 204/X.
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Figure 7.5 Lapita sites - Rims with complex/faceted forms, a) SE-SZ-8 179;
b) SE-RF-2 "D"; c) SE-RF-2 248/19; d) SE-SZ-8 33/7; e) SE-SZ-8 196; 

f) SE-SZ-8 203(a); g) SE-RF-2 165/43 + 36/3 + 246/87; h) SE-RF-2 334/Y; 
i) SE-RF-2 misc ex.
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b)r

Figure 7.6 Lapita sites - Everted possible bowl forms, a) SE-RF-2 147/8; 
b) SE-RF-2 335/6 + 303/28 + ?; c) SE-RF-2 31/?.

Figure 7.7 Lapita sites - Vertical rims with complex lip. a) SE-SZ-8 107/3; b) SE-SZ-8 
no#.

Figure 7.8 Lapita sites - Inverted rim. SE-RF-2 47/9.
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Figure 7.9 Lapita sites - Atypical rims - Orientation uncertain, a) SE-RF-2 27/8; b) SE 
RF-2 123/14; c) SE-SZ-8 113/28; d) SE-RF-2 13/2; e) SE-SZ-8 81/1; f) SE-SZ-8 217; 

g) SE-SZ-8 203(d); h) SE-SZ-8 20-5; i) SE-SZ-8 147/3; j) SE-SZ-8 83/25.
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Figure 7.10 Lapita sites - Shaped sherds, a) SE-RF-2 302; b) SE-RF-2 96/5; 
c) SE-RF-2 219/152; d) SE-RF-2 122.
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Figure 7.11 SE-SZ-33 - Dentate and incised rim sherds and carinations. Levels not 
known, a) V9-26 incised; b) M8-9 incised; c) M8-5 dentate; d) M9-16 dentate; e) N7-23 

incised; f) 09-4 incised; g) N7-33 ?finger pinch with incised line above.
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3 cm

Figure 7.12 SE-SZ-33 - Dentate and incised shaped sherds. Levels not known, 
a) 18 23A+23B shaped sherd, dentate; b) N7-14 neck, incised; c) H13-11 ? neck,

incised; d) N9-11 shaped sherd, dentate; e) M9-14 ? neck, incised; f) 18-24 shaped 
sherd, incised; g) Q9-13 shaped sherd, incised; h) N7 18A+18B shaped sherd,

incised; i) Q9-15 shaped sherd, dentate.
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Figure 7.13 SE-SZ-33 - Everted flared rims - Converging rim course, a) 19-27 layer III; 
b) M7-16 layer IV;

Figure 7.14 SE-SZ-33 - Everted flared rims - Parallel rim course. M17-17+1 layer VI.
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Figure 7.15 SE-SZ-33 - Everted, curved rim - Converging rim course. Orientation angle 
uncertain, a) Hl4-10 layer IV; b) M8-4 layer IV; c) E9-7 layer II/III contact; d) 09-3 

layer I; e) 09-5 layer I

Figure 7.16 SE-SZ-33 - Everted straight rim - Converging rim course. Orientation angle 
uncertain, a) H13-46+47 layer ?; b) U9-10 layer II.
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Figure 7.17 SE-SZ-33 - Rims with complex/faceted forms, a) N8-10a+10b layer IV; b) 
N8-9 layer VI.
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Figure 7.18 SE-SZ-33 - Bowls, a) 18-22 layer V; b) N8-2a-2h layer I.
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Figure 7.19 SE-SZ-33 - Fragments of "atypical" rims. Orientation angle uncertain, 
a) M7-15 layer ?; b) H9-6 layer III; c) M9-21 layer ?; d) 09-6 layer ?; e) N8-11 

layer IV.
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Figure 7.20 SE-SZ-33 - Shoulder sherds, a) H9-5 layer II; b) V8-12 layer?; c) 19-34 
layer III; d) 18-33 layer II; e) E9-7 layer II/III contact; f) Gt2-27 layer III.
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Figure 7.21 SE-SZ-33 — Necks and upper shoulder sherds, a) M7-24 layer VII; b) M8 
19 layer VI; c) U9-14 layer?
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Figure 7.22 SE-SZ-33 - Base and other shaped sherds, a) M9-100 M9-VI beach; 
b)N7-39 layer ?;c)M9-101 U9-VI.
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Figure 7.23 SE-SZ-47 - Rim sherds, a) D6-4 D6 XI/XII interface; b) K16-a K16-VIII; 
c) F7-6 F7-XVII; d) D6-a D6-XVII; e) F6-a F6-XV/XVI; f) 317-2 Level ?; g) B8-9-a 

B8-9-XVII; h) N14-1 N14-VIII.
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Figure 7.24 SE-RF-19 - Assorted rim sherds, a) 202/1; b) P54; c) P67; d) 208/6; e) P180; 
1) P93; g) 208/9; h) 209/3. Orientation angle uncertain for a-d.
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Figure 7.25 SE-RF-19 - Shaped sherds, a) 208/15; b) P129.

Figure 7.26 SE-RF-19 - Decorated sherds, a) P158; b) 209/2.
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Plate 7.1 SE-RF-19 - Larger rim sherds.



208/16 202/1

208/18 P144

Plate 7.2 SE-RF-19 - Neck fragments, some showing exterior making marks.
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207/3

Plate 7.3 SE-RF-19 - Lip fragments
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Plate 7.4 SE-RF-19 Lip fragments (continued).
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Plate 7.5 SE-RF-19 - Complex/faceted rim forms
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Plate 7.6 SE-RF-19 - Asymmetrical rim fragments.
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Plate 7.7 SE-RF-19 - Asymmetrical flat lip fragments - ?inverted rims.
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CHAPTER EIGHT

FAUNAL ANALYSIS

INTRODUCTION

“Cats are much prized by these peoples, and the ship's cat has to be 
guarded carefully when they are on board."

Ivens (1918:242 - referring to Santa Cruz).

“Yams are not cultivated, and those offered to us for sale were a small 
wild kind, not weighing more than one to two pounds each. To promote 
the growth of a better sort, I left among them some Tongataboo yam- 
seed... . ”

Dillon (1972[1829] :273 - referring to Vanikoro).

Dillon's effort at genetic improvement (cited above) was a late example of 
environmental transformation that had been going on in the Reef-Santa Cruz islands for 
some three thousand years, commencing with the introduction of an extensive 
transportable larder with which Lapita colonisers provisioned themselves (see Kirch 
1997:217-220). In Near Oceania, purposeful relocation of animals and plants can be 
documented from the Pleistocene and in to the Holocene (e.g. Flannery and White 
1991; see also discussion in Spriggs 1997:53-56). It is still an ongoing process today.

This chapter is not concerned with reconstructing diet per se, but with the coherence of 
subsistence systems over time, and whether there are disjunctions that might indicate 
significant new population inputs. Coherence will be assessed in three ways. The first 
consideration is whether there is patterning in the use of resources, which is not simply 
a function of what taxa survive in any given environment, but results from cultural 
perceptions about landscape and its potential, combined with extraction technologies 
(e.g. Dandoy 1998). Such patterning is implied in the notion of 'cuisines', which may 
be very culturally specific. Kirch (1997:212-217) discussed elements of "Lapita 
cuisine" - the dietary staples, cooking in the earth oven, and food preservation by pit 
fermentation. Hesse stated that "foodways are resilient and conservative elements in 
human cultures. They can be as distinctive a marker of ethnic identity as any other 
element of material remains" (1986:17). The faunal data will be reviewed to look for a 
change in the exploitation of natural resources that might indicate either new arrivals, or 
natural causes of environmental change.
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The second line of evidence is provided by the appearance of new species, especially 
those that rely on humans for dispersal. Migrants bring their “ethnobiological 
knowledge” with them, as well as selected plants and animals, but there is a 
considerable element of chance involved in whether or not they can reproduce their old 
subsistence systems at their new destination (Yen 1990:258). If the territory is 
occupied by other people (i.e. secondary colonisation), then migrants may have little 
success in effecting substantial changes to a subsistence system that is already well 
established, but there may be "a sort of exchange of elements" resulting in the addition 
of some taxa and loss of others (Yen 1990:258).

In the case of unoccupied land, the issue is one of survival of transported biota, through 
the journey itself and then in the new habitat (Yen 1991:258, 266). Species initially 
lost during transit or as a result of very narrow genetic variability, might be introduced 
subsequently through repeated migrations (Yen 1991:271). Sometimes, however, a 
deliberate choice may be made to transport only a few key species, a strategy that "may 
limit competition and increase productivity of selected resources" (Latinis 2000:59; see 
also White et al. 2000). Gaps in distribution, therefore, arise for a number of reasons - 
failure of relocation, deliberate choices about what to take and what to leave behind, or 
in the case of pigs on Tikopia (Kirch and Yen 1982), what to eliminate.

The third way of looking at coherence relates to the introduction of new prey 
capture/acquisition techniques that are of such a specialised nature that they are likely 
to result from introduction rather than local innovation. Barrett et al. (2001), for 
example, discussed how Viking colonisation influenced the subsistence practices of 
Pictish Orcadians. Faunal analysis indicated an increase in the amount of fish caught 
and a shift from littoral to open-water fishing for large gadids (cod) in the Viking Age. 
Stable carbon isotope analysis on human bone confirmed the dietary increase in marine 
protein. As cod dominates sites of Iron Age and Viking Age Norway, and open-water 
fishing for cod requires traditional skills, it is likely these techniques were introduced to 
Orkney by Norse colonists (Barrett et al. 2001:152).

This chapter is organised into four broad sections, which report flora, terrestrial fauna, 
avifauna, and marine fauna.

SANTA CRUZ AND REEF ISLANDS FLORA

Arboriculture in regional perspective
The archaeology of sites SE-RF-19 and SE-RE-3 provides no additional evidence about 
the plant component of Reef-Santa Cruz foodways, because the two sites contain few
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identifiable plant remains. However, Yen's work (1973, 1974a, 1976a) relating to the 
entire Outer Eastern Islands region and the Southeast Solomons in general, including 
his interpretation of the botanical observations made by the Spanish in A.D. 1595 and 
A.D. 1606, holds considerable interest as it places Reef-Santa Cruz subsistence practices 
within that regional context. Within the Solomon islands, different subsistence regimes 
developed from a shared Oceanic subsistence base which incorporated field cultivation 
of taro (Colocasia) and yams (Dioscorea spp.), and hunting and gathering of terrestrial 
and marine resources (Yen 1976a). In Yen's assessment, while Santa Cruz, the Reef 
Islands and Taumako possessed the same basic crop roster as their western neighbours, 
they were differentiated from them by the emphasis they placed on arboricultural 
production (Yen 1974a:247-249, 281-282). Records of the various Spanish voyages 
confirm the importance of tree crops in the Santa Cruz Islands and Santo also, while 
yam and taro gardens were the norm in the western islands (e.g. Oliver (1955) for 
southern Bougainville, and Yen (1973:41)). There was also a very uneven development 
of water control methods for irrigation in the west, e.g. on Guadalcanal and 
Kolombangara (Yen 1976a). Irrigated taro cultivation was also practised in parts of the 
Marovo Lagoon area and Roviana, and Kusaghe (Hviding and Bayliss-Smith 2000).

In the Santa Cruz group, a large number of trees were cultivated, including many that 
were not cultivated, and some that were not even eaten, elsewhere in Melanesia (Yen 
1976a:66). Selection had increased the size of the edible parts of some plants e.g. the 
fruit species Pometia, Spondias and Burckella, and the nuts species Terminalia and 
Canarium (Yen 1973: 41; 1974a:278). In the Santa Cruz high islands, Canarium nuts 
were an important food source, which were stored by drying, and traded from Santa 
Cruz to the Reef Islands where land areas restricted the number of trees that could be 
grown in areas not given over to gardening. Yen's (1974a: 261) statement that, in the 
Solomons, while Canarium was "probably the most important economic tree", this crop 
was not cultivated, and nuts were gathered from wild trees, requires some modification 
in the light of more recent evidence. Hviding and Bayliss-Smith noted that groves of 
planted Canarium nut trees formed a part of traditional agroforestry practice in the 
Marovo Lagoon (2000:28). Breadfruit cultivation was "unusual" in the Melanesian 
region, but in the Santa Cruz islands it was cultivated and stored by two methods, pit 
fermentation, and drying, the latter practice being extremely "rare" in Oceania (Yen 
1976a:66). The dried product was called nabo, and Yen accepts that this was the 
'biscuit' offered to the Spanish, even though they claimed it was made from a root (Yen 
1973:35). (Drying already-cooked breadfruit was practised on Kapingamarangi where 
the breadfruit was first oven-cooked, and in the Marshalls where the breadfruit was first 
fermented (Yen 1975:151)). On Santa Cruz, arboriculture had also been integrated into
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the agricultural system, by a "partial rotation of trees succeeding root crops and 
terminal harvesting" (Yen 1974a:278).

Yen reported that the economic returns from arboriculture were substantial, for a 
relatively small effort (Yen 1974a:278). The range of species was broad enough to 
spread the yield from each category of products - starchy field crops, starchy trees, nut 
trees, and fruit trees - through the year (Yen 1974a:277 Fig. 10). Tree crops also 
supported animal husbandry on the coast of the larger high islands, and provided food 
for feral pigs, birds and bats which were hunted inland (Yen 1974a:276, 278).

Santa Cruz was the main supplier of food within the local trade cycle, yet "agriculture 
on all the islands tends to reflect systems in common" (Yen 1976a:66). The Main Reef 
Islands also supported the full complement of cultigens, which could be grown there 
because the soil of these uplifted coral islands had been enriched with volcanic ash 
from Tinakula (Burnett and Fein 1971, Yen 1976a:67). On the atolls of the Outer 
Reefs, coconut, banana, sago and breadfruit were the staples (Yen 1976a:67). 
Common subsistence practices and material culture in these islands stand in contrast to 
the diversity of languages (and language families ) spoken (Yen 1974a:251, 281). Such 
common features were sustained by the local trading cycle which supplemented food 
supplies for the smaller islands (Yen 1976a:72).

Pollen cores from two sites on Santa Cruz (Lueleblau and Luendambu) have been 
reported by Powell (1976). Because of difficulties such as poor pollen preservation in 
some samples, and the lack of appropriate materials for C14 dating from the more 
productive Lueleblau sample, the cores are uninformative about the time that the 
arboricultural component of the subsistence system developed (Powell 1976:96). Nor 
was Yen (1976a:73) able to solve the question of the cultural identity of the people who 
initiated this change, remarking that in two other areas where tree cultivation was 
practised (New Guinea and New Britain), AN and NAN speakers both lived nearby. 
The origins of the arboricultural element in Lapita subsistence systems has been the 
subject of debate. Kirch (1997:210) suggested that the pre-Lapita economy of the 
Bismarcks was probably already established around aroids, breadfruit and tree crops. 
Spriggs (1997:84-85) on the other hand, argued that there is little evidence for 
continuity between Lapita and pre-Lapita agriculture, with "only a trace of the pre- 
Lapita importance of arboriculture". Subsequent work by Latinis (2000) appears to 
support Kirch's assessment. According to Latinis (2000:56, 59) "incipient arboreal- 
based economies developed in the late Pleistocene in the regions encompassing Near 
Oceania, New Guinea and Wallacea", and descendants of Austronesian speakers 
probably incorporated arboricultural elements into their economies. (Lapita systems of
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environmental management did not emulate those of their NAN predecessors, however, 
and were characterised by increased erosion, burning and environmental degradation 
(Latinis 2000:59)). Grimes' (2003:258-259) palaeoenvironmental analysis in the New 
Georgia Group found evidence for deliberate burning and rapid deforestation between 
3500 BP and 3400 BP, followed by increased growth in ferns and introduced grasses. 
Other episodes of burning followed by secondary growth of edible and technologically 
useful plants occurred between 3200 BP and 2660 BP.

In summary, although sharing a common plant base with the westerly Solomon Islands, 
the cultivation of tree crops became more important in the Reef-Santa Cruz Islands 
(Yen 1973:41). However, it is not possible at present to determine whether the 
emphasis on tree cultivation represents an elaboration from the original knowledge 
base, or results from later influence, or if both processes have been at work. If later 
influence is the explanation, then the relocation of phalangers - "an integral part of local 
arboreal-based economies" (Latinis 2000:51) - was not part of the package.

Introduced Flora
Most of the following discussion concerns plants introduced to the Reef-Santa Cruz, 
but the traffic was not always one way. Barringtonia procera is a species of the nut
bearing tree that is claimed as a local development by inhabitants of Santa Cruz. It 
spread westwards from there and the Reef Islands to San Cristobal, where its Cruzian 
origins were acknowledged, and to Kolombangara in the western Solomons, and Karkar 
Island off northern New Guinea (Yen 1996:37). Yen does not elaborate on the date of 
this expansion, but the one example given involving translocation of seeds to San 
Cristobal by a resident of the Reef Islands is clearly very recent (Yen 1974a:280).

Yen (1974a: 274) mentioned a number of trees of exotic origin (in addition to the 
Oceanic roster) that are now well established on Santa Cruz - the orange (Citrus 
sinensis (L.) Osbeck), papaya (Carica papaya L.,) mango (Mangifera indica L.) and a 
kapoc tree, probably (Bombax barringon (Seem.) Dene) - but he does not discuss when 
these plants were introduced, or how. Although we know the Spanish laid out gardens 
in Graciosa Bay (Chapter Five), we do not know what they planted, or indeed if 
anything survived. We do know more, however, about the local histories of sweet 
potato, breadfruit, and the stimulants kava and betel, which testify to different kinds of 
contacts beyond these islands.

Sweet potato
Yen's (1974b) tripartite model for the distribution of sweet potato in the Pacific 
envisaged the cultigen in the Solomons and Vanuatu as a recent introduction from
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Polynesia. The Spanish reference to a sweet tasting orange root on Santa Cruz, "is one 
of the most contentious ethnobotanical statements in Pacific literature" because it may 
be interpreted to suggest sweet potato, although Yen was inclined to think it does not 
(Yen 1973:36-37). He preferred a later introduction date, "not long before the advent 
of European explorers", probably after A.D. 1780 on the basis of sweet potato pollen 
found by the Shutlers in a late archaeological context in Vanuatu (Yen 1974b:258-259 
and Fig.87). It appears, on the basis of corroborating accounts from two later sources 
only 34 years apart, that sweet potato was already present in Santa Cruz by A.D. 1793, 
and widely distributed among her immediate neighbours by A.D. 1827. In A.D. 1793, 
D'Entrecasteaux reported Cruzian canoes carrying two kinds of breadfruit, yams, 
coconuts and sweet potatoes ("des patates sucrees") (Rossel 1808:369). Dillon 
(1972[1829] :272) reported sweet potato on Vanikoro, along with taro, bananas and wild 
yams. He also alleged that pigs had been exterminated on Tikopia because of the 
damage they caused to food crops, which included sweet potato, yams, taro and 
coconuts (1972[1829]:134). On Santa Cruz, he was offered sweet potatoes along with 
yams and betel nuts (1972[1829]:300).

The new crop may have arrived earlier in Santa Cruz than in neighbouring islands to the 
west, and in different circumstances. Ross (1977) evaluated the evidence for 
introduction of sweet potato into northern Malaita, and its dispersal though the local 
trade network into the Southeast Solomons (San Cristobal, Guadalcanal, Santa Isabel 
and the Nggela group). Both Polynesian and New Guinean varieties are found in this 
region, suggesting more than one source (Ross 1977:525). Ross concluded that the 
sweet potato was not introduced into northern Malaita before the advent of intensive 
and continuous contact with Europeans from the mid 19th century, and was transported 
both by Mission students returning from Norfolk or New Zealand, and by plantation 
labourers returning home. Hviding and Bayliss-Smith judged Cheyne's observation of 
sweet potato in Roviana (New Georgia) in A.D. 1844 to be reliable, perhaps obtained 
through trade with Simbo where whaling ships had been calling since the 1820's 
(2000:123-124). They did not discount the possibility, however, given the importance 
of sweet potato in the New Guinea Highlands by ca A.D. 1600, that it could also have 
had a pre-European introduction into the New Georgia Group from the Bismarcks, via 
the Bougainville coast (2000:124). For a recent review of the historical narratives, see 
Allen (2005). In his view, the sweet potato was not introduced into the central and 
south-eastern Solomon Islands, "with the possible exception of Santa Cruz", until the 
mid-late 19th century, through the agency of missionaries and missionary students, and 
whalers (2005:107). The crop was introduced into the north-western Solomon Islands, 
Buka and Bougainville, probably in the late 19th century, although it is not clear by 
whom.
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In summary, the introduction of sweet potato to Santa Cruz and the Reef Islands post
dates the Spanish visit in Yen's view, but it was documented on Santa Cruz by 
A.D. 1793, and on neighbouring southerly islands shortly thereafter. I did not find any 
evidence in the narratives to suggest that it was transported by Europeans.

Breadfruit
The second plant of interest is the breadfruit, because humans played a part in 
dispersing this plant through the Pacific, resulting in distinctive distributions of various 
genetic markers that tell us something about patterns of human movement (Zerega, 
Ragone and Motley 2004). Early transport of breadfruit is attested by pollen evidence 
for breadfruit at Vona Vona and Roviana lagoons in New Georgia, at about 3100 BP 
(Grimes 2003:228). The genetic markers analysed by Zerega, Ragone and Motley 
(2004) may suggest that there were "long-distance reciprocal voyages between eastern 
Melanesia and Micronesia" (2004:765), during the Lapita period. By "eastern 
Melanesia" the authors mean the eastern Solomons-Vanuatu region.

Breadfruit's closest wild relatives are Artocarpus camansi (native to New Guinea) and 
A. mariannensis (native to the Palau and Marianas islands) (Zerega, Ragone and Motley 
2004:760-1). Genetic analysis of breadfruit leaf samples from Melanesia, Polynesia 
and Micronesia showed that most cultivars in Melanesia and Polynesia (east and west) 
had only A. camansi-speclfic genetic markers within an individual. This finding 
"complements the well-accepted theory of a west to east human migration of the Lapita 
people through Melanesia into Polynesia" (2004:764). While the seeds of A. camensi 
could have been transported from the New Guinea homeland to the end of the 
Solomons by pre-Lapita people, once longer sea voyages were taken into the farther 
reaches of Remote Oceania "a shift to vegetative propagation would have been 
necessary" (Zerega, Ragone and Motley 2004:764). This shift, in turn, would have 
increased the chances of cultivars developing that contained few or no seeds, and of 
such cultivars persisting due to human selection. Cultivars with few seeds began to 
appear in the eastern Solomons and Vanuatu, and in western Polynesia seedless 
cultivars emerged. Breadfruit effectively became a starch crop when these seedless 
cultivars were preferentially propagated and dispersed into east Polynesia (Zerega, 
Ragone and Motley 2004:764). In A.D. 1793 Labillardiere was offered breadfruit at 
Santa Cruz which he thought very small, but he remarked that it was not wild as it had 
few seeds (Labillardiere 1971[1800]:427).

In contrast, 78% of all the Micronesian cultivars tested had at least one each of A. 
camansi and A. mariannensis-specific markers per individual, and were of hybrid origin 
(Zerega, Ragone and Motley 2004:762-764). The authors argued that direct
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introduction of A. camansi from New Guinea into Micronesia was unlikely as it is not 
found on Yap or Palau and a direct introduction into the high islands of the Carolines 
by Lapita people from the southeast Solomons-Vanuatu region is at present the 
explanation best supported by the data (2004:764-765). Because a small percentage of 
breadfruit cultivars in the Solomons, Fiji, Vanuatu, Samoa, the Society Islands, 
Marquesas and Hawaii also had both A. camansi and A. mariannensis-specific markers 
in an individual, this human movement may have been 2-way, allowing A. 
mariannensis-specific markers to be dispersed into Polynesia as the Lapita colonisation 
moved eastwards (2004:765).

Kava and betel consumption
Lichtenberk (1998) concluded, primarily on linguistic grounds, that betel chewing 
(including the use of lime and pepper) was practised by speakers of Proto Oceanic, but 
that kava drinking was not. Furthermore, he argued that there was some evidence to 
suggest the custom of betel chewing was inherited from the people who spoke the 
immediate precursor of Proto Oceanic, rather than being acquired from NAN speakers 
(Lichtenberk 1998:352-353). The areas in which betel was used traditionally do not 
overlap neatly with the distribution of Oceanic languages, however. Betel chewing was 
common across Papua New Guinea, the Solomons, Yap, Palau and in the Marianas, 
but was not attested in the rest of Micronesia, in most of Vanuatu, in New Caledonia, 
or beyond into Fiji and Polynesia (Lichtenberk 1998:340).

Lichtenberk suggested that kava was first domesticated in northern Vanuatu (i.e. the 
variant Piper methysticum), and that kava drinking replaced betel chewing there 
(1998:355). The practice was carried from northern-central Vanuatu to Fiji and from 
there on to Polynesia (Crowley 1994, Lynch 1996), probably associated with the Lapita 
expansion in this region, or soon afterwards (Spriggs 1997:191). Neither betel chewing 
nor kava drinking was practised in New Caledonia. Lynch (1996) suggested kava 
drinking in Southern Vanuatu was initially limited to the wild form Piper wichmannii, 
which produced an unpleasant tasting beverage. On linguistic grounds, the 
domesticated plant, and some of the behaviours and objects associated with kava 
preparation and consumption, were later introductions into Southern Vanuatu by 
Polynesian speakers from Futuna (Lynch 1996:30). Kava plants specific to Vanuatu 
were transported into Micronesia (Pohnpei and Kosrae), to the Manus Group and 
Mainland New Guinea (Spriggs 1997:191 -192). Spriggs suggested this occurred in the 
recent past (some hundreds of years ago), but there may have been more than one 
introduction of the kava plant into Pohnpei (Lynch 1996). There are two different oral 
traditions about the origins of kava there. There is also an archaic word for kava, 
kalaidong, which may refer to a Piper species other than P. methysticum, and a
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complex of non-Polynesian terminology associated with kava drinking. A Polynesian 
introduction at some point may be indicated by the words for kava in Pohnpei and 
Kosrae which are derived from a Polynesian language, and may represent "fairly old 
borrowings" (Crowley 1994:95). If there was a Polynesian introduction, then unlike 
the case in Southern Vanuatu, it did not also entail the borrowing of the vocabulary 
associated with kava drinking (see discussion in Lynch 1996:37).

Betel chewing is very well documented in the Reef and Santa Cruz Group. The 
Spanish were the first to report betel chewing on Santa Cruz Island (Markham 
1967[1904]: 51), and there are many corroborating narratives thereafter : La Billardiere 
(1802:265-266), Dillon (1972[1829]: 300, 302), Codrington 1972[1891]:351, Speiser 
(1913:281). Dillon (1972[1829]:300) was presented with betel nuts by Lamoa and his 
sons when they visited his ship, and he observed women with the stained lips and teeth 
characteristic of this practice (1972[1829]:302). Montgomery observed women and 
young children carrying bags containing betel supplies (1896:130). Codrington 
(1972[1891]: 180) reported that betel nuts were placed as offerings on stones connected 
with duka figures. There are few specific references to the betel complex on the Main 
Reef Islands, but Davenport reported the practice there, and recounts a local myth in 
which betel is mentioned (1969:206, 233).

There are many reports of betel use on Vanikoro. Dillon made several references to the 
custom (1972[1829]:154, 229, 278-279), noting that women also chewed it, and that 
"children of both sexes run about naked until their tenth year, when they are initiated 
into the use of the betel-nut and clothing at the same time" (1972[1829]:276). D'Urville 
also reported betel use (1987:236). Davenport recounted myths from Utupua which 
referred to the practice (1968a: 246, 253).

Betel chewing is not attested in Proto Polynesian (Lynch 1996), but the Polynesian 
speakers of the Outer Reef Islands, Taumako, Tikopia and Anuta have embraced the 
custom. Wilson (1932:132) observed someone spitting out red betel-nut juice on 
Matema; Wench (1961:113) saw gourd containers for lime in the men's houses on 
Nukapu; and Davenport (1972a: 19) emphasised the importance attached to imported 
betel ingredients by the people of Nupani. Further afield, the earliest report of betel 
chewing by residents of Taumako was made by Quiros in A.D. 1606 (Markham 
1967[1904]:231). Both Dillon (1972[1829]:138) and D'Urville (1987:199) reported 
use of betel on Tikopia, and Rivers (1914) referred to its use on Anuta (cited in 
Lichtenberk 1998:340). Green (1976:52) reported *kaula as the word for betel nut in 
the Polynesian dialects (ANU, TIK and PIL), a borrowing from one of the Santa Cruz 
languages. However, Lichtenberk (1998:343) cited phua for betel nut in the Pileni
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dialect, while R. Clark (1994:127) reports pua in Pileni and Rennell, apparently derived 
from bua in Arosi.

The distribution of kava drinking in these islands does not mirror the consumption of 
betel. The Polynesian speakers of the Outer Reef Islands and Taumako do not drink 
kava, nor do the inhabitants of the Main Reef Islands or Santa Cruz (Davenport 
1964b:135; Rose 1990:126). (For reports in earlier ethnographies see also Codrington 
(1972[1891]:2) ; Rivers (1914:231)). On Taumako, the kava plant grows wild, and 
Davenport demonstrated kava drinking during his fieldwork there (Davenport 
1964b:135).

Kava did not penetrate into the Group any further than Vanikoro and Utupua 
(Davenport 1968a:214; Rose 1990:126). Davenport suggested the custom was acquired 
through trade contacts with Tikopia (1968a:214), and the term kava is used both on 
Vanikoro and Tikopia, rather than a word related to the Banks Island term gea 
(Davenport 1964b:135). D'Urville (1987:202) reported kava use on Tikopia but not 
drinking specifically, and Dillon recorded offerings of "cava (sic) root" made in the 
"spirit house" (1972[1829]: 137). According to Kirch and Yen (1982), the plant was not 
cultivated on Tikopia any longer, and the rituals typically associated with kava 
consumption were not practised there. Kava was rarely drunk socially, but was poured 
on the ground as part of a ceremony (1982:358-9).

In summary, the most parsimonious explanation for the habit of betel chewing on Santa 
Cruz and the Main Reef Islands, Utupua and Vanikoro, is that this is a retention from 
the earliest times. For the Polynesian speakers on Taumako and the Outer Reef Islands, 
it is a habit acquired from their neighbours, and perhaps replaced kava drinking. Of 
the non-Polynesian speakers in these islands, only the people of Utupua and Vanikoro 
adopted kava consumption, perhaps through contacts with Tikopia.

TERRESTRIAL FAUNA

Identification and quantification of bone from SE-RF-3 and SE-RF-19.
Most of the bone from both sites was sent to Alan Ziegler for identification, except dog 
teeth (required for DNA processing), most of the diagnostic fish bone (identifiable 
mouthparts and special bones), most of the rat assemblages, some human remains, and 
minor quantities of turtle bone and cetacean vertebral epiphyses (identified by Ian 
Smith during a visit to the laboratory). Ziegler also identified additional special bones 
for fish, and provided counts of the unidentifiable fish bone. Appendices are provided 
that list full bone counts and weights for fish, rat, and pig, and incorporate Ziegler's
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comments where applicable. The remaining bone is tabulated and discussed in the 
following text, along with descriptions of any additional analysis undertaken for each 
taxon and Ziegler's observations. Ziegler's (2001) general comments were that i) 
species introduced by Europeans were absent, and ii) the bone material appeared to 
represent food remains of humans rather than avian or other predators. An exception is 
the human bone, discussed below.

As stated, the objective of these analyses is not dietary reconstruction (for example, the 
respective contributions of different dietary constituents measured by meat weights), 
but to assess the consistent use of a resource. The faunal materials are compared in 
terms of taxonomic composition (i.e. presence and absence of taxa), and rank order 
abundances where appropriate. The two most common counting methods Number of 
Identified Specimens (NISP) and Minimum Number of Individuals (MNI) have both 
been criticised (see Grayson 1984:16-92 for review). NISP counts are affected by the 
fragmentation of an assemblage because each bone is counted as one individual, and by 
differential preservation of species. MNI avoids these problem because it calculates the 
smallest number of individuals represented in an assemblage, but it is very sensitive to 
the way individual analytical units are added together (Grayson 1984:27-49). Grayson 
found that the two measures are usually strongly correlated in any given assemblage, 
and that MNI could "normally be tightly predicted" from NISP (1984:92). He 
recommended that NISP provided a more parsimonious measure of relative abundance. 
This is the counting method adopted in this chapter, and is consistent with the way 
Ziegler reported his identifications.

Aggregation of levels in SE-RF-19 was straightforward as the site was excavated 
stratigraphically. In the case of SE-RF-3, which was minutely stratified and excavated 
in 10cm levels as discussed previously, both bone and fish remains have been 
aggregated into four assemblages. These take into account the presence of European 
materials in the first 30cm excavated and attempt to apply a finer grained analysis of the 
site given the obvious differential distribution of features and some bony remains. The
bones were aggregated into four assemblages for analytical purposes:

A: layer 1, level 1 to layer 1, level 3 inclusive (layers with European materials) 
B: layer 1, level 4 to layer 1 level 6 inclusive
C: layer 1, level 7 to level 9 inclusive 
D: level 10 to level 12 inclusive.

Human bone
Only one part-molar was recovered from SE-RF-19. The late site SE-RF-3, in contrast, 
contained 49 human bones, distributed through all squares and at most levels (see Table 
8.1). The assemblage was examined and reported by Judith Littleton and Alaric Nicolls
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(Department of Anthropology, University of Auckland). Four individuals could be 
discriminated from eight teeth, a number consistent with the post-cranial material. 
Individual A was an adult; Individual B a late subadult or young-middle aged adult; 
Individual C was subadult but older than 10 years; and Individual D was an older adult. 
The teeth revealed horizontal and vertical movement within the site. Three teeth from 
Individual B were dispersed 30cm. vertically, and 2-3m. horizontally. Two teeth likely 
to be from Individual C straddled 50cm. in depth, within the same square.

The post-cranial remains were composed mainly of small bones of the hands and feet. 
The assemblage contained only 5 fragments of long bones, none more than 5cm. in 
length. Several of the post-cranial fragments between layers 5-12 had been burnt 
incidentally after the bone had dried. At least one of the phalanges showed rodent gnaw 
marks. No cut marks were recorded. This appears consistent with the missionaries' 
assertion that the Reef-Santa Cruz people did not, and never had consumed human 
flesh, (although they were less certain about the people of Vanikoro) (O'Ferrall 1908:2). 
Littleton and Nicholls reported that the disproportionate number of small bones 
suggested reworking (both by rat and human action) of a series of burials within the site 
at various times, with the larger bones being removed (pers. comm. 2001).

The practise of disinterring some (but apparently not all ) deceased persons was 
discussed in Chapter Four. As excavation at this site did not proceed fully to the base 
of the site, it is unclear whether these small bones represent the redeposition of bones 
removed from another locality, or whether the mound itself is the place of initial burial.

Rats
Ethnographic evidence
European visitors noted that rats were abundant in these islands. On Santa Cruz, 
O'Ferrall described "processions of them" in the frames of houses (1908:13). Wilson 
remarked how numerous they were on the Outer Reefs islands, but that they were not 
eaten (1932:135). On Taumako, in recent times, they were a threat to the food supply, 
consuming between a third and a half of the sweet potato crop (Davenport 1968b:143). 
There are no indications in the narratives about the number of species present in the 
historic period.

Archaeological evidence
Given their prevalence in recent times, it is unsurprising that rat bone was common in 
both SE-RF-19 and SE-RF-3. I identified the bones using Anthropology Department 
reference material, and sorted them into small, medium and large categories, using 
specimens of R. exulans, R. rattus and R. norvegicus for comparison. Full bone lists
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(NISP) and weights for SE-RF-3 and SE-RF-19 are tabulated in Appendix 8.1 and 8.2 
respectively. Both SE-RF-3 and SE-RF-19 contained small and medium rat bones, but 
large bones were few in number (N=9, all long bones) and were recovered only from 
SE-RF-3. In SE-RF-3, most of the rat bone was found in levels 8 and below, although 
occasional small and medium rat bones were found in layer 3. The explanation for this 
distribution is unclear, as other bone remains and shellfish are fairly homogeneous in 
the site. In SE-RF-19, small and medium bones were common in both layers 1 and 2.

The rat bone assemblages were examined by Peter White (University of Sydney) and 
Ken Aplin (Curator of Mammals, Western Australian Museum), who reported on 26 
mandibles and maxillae that they measured and compared to Australian Museum 
material. Of these, 11 were assigned an identification. Both sites contained identifiable 
R. exulans ("small") and probable (cf.) R. praetor ("medium") cranial bones. Although 
the comparative collections contained few post-cranial bones, White also suggested 
that, given the large number of both medium cranial bones and medium long bones, 
most of the "medium" long bones were also likely to be R. praetor. The "large" long 
bones from SE-RF-3 were also found to fit the comparative material for R. praetor, the 
size difference perhaps being accounted for by age, as the "medium" group included 
young animals (White and Aplin pers. comm. 2001). One "medium" mandible (SE-RF- 
19, VV-WW-48-49, Layer 1, Level 1, #R123) has much narrower incisors than the 
others, but whether this represents another species or not is uncertain (White and Aplin 
pers. comm. 2001). No European rat was identified in either assemblage.

mtDNA analysis
The distributions of mitochondrial DNA (mtDNA) lineages of R. exulans have been 
employed as proxies for human movement in the Pacific because R. exulans requires a 
human agent for dispersal (Matisoo-Smith 1994; Matisoo-Smith and Robins 2004). 
Specimens from both sites were submitted to Matisoo-Smith and colleagues (University 
of Auckland) for mtDNA analysis, but sequences could not be established for bones 
from SE-RF-19. This is a common problem of open sites, discussed by Robins et. al. 
(2001). However, mtDNA sequences from one small SE-RF-3 rat (from P27 level 12) 
proved to be Rattus exulans haplogroup II (Matisoo-Smith and Robins 2004).

This is one of three haplogroups identified by Matisoo-Smith and Robins (2004), each 
of which has a distinctive geographic distribution. Haplogroup I rats are confined to 
Borneo, Sulawesi and the Philippines. The Reef Island rat represented the easternmost 
limit of distribution for Haplogroup II, which included Southeast Asian and Near 
Oceanic rats, suggesting a dispersal route from the Philippines into Wallacea and
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beyond into Oceania. This haplogroup was found on large islands, e.g. New Guinea, 
Halmahera, Bougainville, New Britain.

A second major introduction of rats was suggested by the distribution of Haplogroup 
III, which included all the other Remote Oceanian rats (including samples from 
Polynesia, the Northern Marianas, Kapingamarangi and Nukuoro), but was absent from 
Near Oceania except for Halmahera, the likely source region for both Haplogroups II 
and III (Matisoo-Smith and Robins 2004:9168). The absence of a common exulans 
linking Near and Remote Oceania was unexpected. The authors suggested that 
Haplogroup II may represent a pre-Lapita introduction from Wallacea to Near Oceania 
(2004:9170-1), while "haplogroup III R. exulans was an intrusive component of Lapita" 
(2004:9171) which, because of competitive exclusion, was unable to become 
established on already occupied islands in Near Oceania, but survived on uninhabited 
islands where there were no other rodents.

The explanation for the presence of haplogroup II rats in the Reef Islands is not 
straightforward. R. exulans is a consistent component of Reef Island sites since Lapita 
times (SE-RF-2) (Green 1976a). On Santa Cruz, in comparison, the rat assemblages 
from the sites excavated by McCoy and Cleghorn seem to be meagre. On the 
information supplied by McCoy, only four rat bones were identified from the Novlao 
rockshelter (SE-SZ-47), from ceramic and aceramic layers; and only two from Mdailu, 
both in plainware layers (i.e. above layer V). No indication of the bone sizes is 
available, and there is no faunal information pertaining to the late sites excavated by 
McCoy and Cleghorn. Three bones of Rattus sp. were recovered by Kirch from layer II 
of the Napo village mound site, which spans late prehistoric and historic periods (Kirch 
n.d.). Rat bones were not excavated from the late Naiavila site, inland on Santa Cruz 
(Yen 1976b).

No mtDNA sequences have been established for rats from any Santa Cruz sites of any 
time period, so we do not know the genetic relationship between Santa Cruz and Reef 
Islands populations. Furthermore, because no mtDNA sequences have been able to be 
determined for rats from the Main Reefs Lapita sites or the plainware site SE-RF-19, 
we do not know if the late R. exulans from SE-RF-3 are the descendants of the original 
introduction, or represent a secondary large island source. The principle of competitive 
exclusion apparently precludes a successful second introduction when one population is 
already established, so while it would be tempting to see this lineage as indicative of a 
subsequent movement of people from somewhere amongst the large islands of Near 
Oceania, there is no evidence of an event sufficiently catastrophic to entirely eliminate 
an earlier rat population in the Reef Islands.
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One of the "large" bones from SE-RF-3, which White and Aplin thought could have 
been R. praetor, was also analysed. It is not possible with the reference samples 
available at present to distinguish between R. praetor and R. mordax using mtDNA 
(Robins pers. comm. 2006). Analysis of mtDNA from a "large" rat bone from SE-RF-3 
fell within an R. praetor/R. mordax clade, which is separate from rats such as R. 
exulans, R. tanezumi, R. hoffmanni, R. norvegicus and R. rattus (Robins pers. comm. 
2006). R. praetor is a New Guinean rat that has a patchy distribution in Lapita 
archaeological sites beyond the Bismarcks, with Fiji its easternmost limit in prehistoric 
times (White et al. 2000:108). On Tikopia, it was first identified ca. 2,300 BP, (i.e. not 
from the earliest occupation layers), but is now extinct, and there is some question 
about whether there was ever a viable population on the island (White et al. 2000:107). 
It was identified much earlier on the Main Reef Islands, in the Lapita site SE-RF-2 
(reported in White et. al. 2000:107). Although Flannery (1995) does not report R. 
praetor as an introduced species on Santa Cruz or the Reef Islands, White et al 
(2000:107) claim that it is now extinct on Santa Cruz. If so, this may be a very recent 
event, or alternatively the Reef Islands rat population has a different history - on the 
evidence of SE-RF-3, R. praetor and R. exulans coexisted there into the protohistoric 
period.

In summary, although R. exulans and R. praetor are both present in Main Reefs Lapita 
sites and in the late site of SE-RF-3, we cannot state with certainty that these represent 
genealogical continuities. In the case of R. exulans, attempts to extract mtDNA from 
Lapita and plainware sites have been unsuccessful. What we can say is that we would 
have expected to find Haplogroup III rats on the Main Reefs, not Haplogroup II. For R. 
praetor, insufficient work has been done on their lineages to make any inferences.

Pigs
Ethnographic evidence
Quiros reported that there were "many pigs" on Santa Cruz, and the Spanish helped 
themselves liberally to this resource, regularly collecting 6-12 pigs on their food 
gathering sorties (Markham 1967[1904]:53). When food was being amassed for the 
journey home, 120 pigs were killed on Huerta (Tomotu Neo), although not all were 
brought to the vessels (1967[1904]:99). Carteret reported "hogs and poultry in great 
plenty" as they sailed along the north coast of Santa Cruz (Hawkesworth 1775:294). 
Island size and commensurate availability of food constrain the number of pigs that can 
be raised. Davenport (1972a:23) reported that the inhabitants of Nupani carefully 
restricted the number of pigs they raised because of the shortage of coconuts and other 
staples on such a small, impoverished island.
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Dillon was curious about the kinds of pig present in these islands, and provides 
valuable information about their phenotypic variation. A full grown Vanikoro pig was 
described as "... the original South-Sea Island breed, black, with red eyes and long 
snout, in size not exceeding a tom-cat" (1972[1829]: 183). On Vanikoro, some pigs 
were domesticated and kept around the houses, while others ran wild in the woods 
(1972[1829]:272). On Utupua, Bushart reported to Dillon that he had seen several pigs 
"much larger" than those at Vanikoro, but the locals would not trade them because they 
were the property of the gods (1972[1829]:286). The Santa Cruz pigs, according to 
Dillon, were the "small island breed" (1972[1829]:298), but he also saw "several large 
pigs" in Mambo village (1972[1829]:302). Both pigs and "fowls of the barn-door 
breed" ran wild in the forests of Santa Cruz (1972[1829]:305).

O'Ferrall reported on some aspects of pig husbandry on Santa Cruz. Here, a man would 
take food scraps into the bush and call for his pig, "which knows its master's voice and 
comes... A pig's ear will sometimes be perforated and decorated with a piece of red 
cloth" (O'Ferrall 1908:17). Pigs were an important component of ceremonial 
observances. "Scarcely any event takes place in the life of a native without a 
ceremonial killing of the pig. At conception, birth, death, the putting on of ornaments, 
obtaining a wife, building a house or canoe, and settling of disputes, pigs are paid" 
(O'Ferrall 1908:17). Pigs were sacrificed when a new dancing ground was 
commissioned (Wilson 1932:138), and for boys' initiation ceremonies. As previously 
noted (Chapter Four), Wilson observed 130 pigs killed for such an occasion 
(1932:145). Reference was made earlier to pig equivalents of the various grades of red 
feather money (Chapter Three), to representations of pigs in cult houses (Chapter Four), 
and cooking methods (Chapter Four). On Trevanion Island (Tomotu Neo), pigs were 
caught using nets stored in the men's house (Coombe 1911:205).

Linguistic evidence
While there is no mtDNA evidence pertaining to the origin of Reef Island pigs, Lynch 
(1991) has studied the distribution of terms for pig and dog in Island Melanesia, and 
their implications for prehistory. All the terms for pig on Santa Cruz, the Reef Islands, 
Utupua and Vanikoro are reflexes of POC *bwo(e). All the non-Austronesian languages 
in the Solomons also contain Oceanic terms for pig, leading Lynch to suggest that the 
Austronesians probably introduced the pig to these communities (1991:423 Map 2, 
426). The Polynesian Outliers Pileni and Tikopia also show reflexes of POC *bwo(e), 
rather than the expected PPN *puaka (1991:421). Lynch suggested that the pig may 
not have survived transportation by Polynesian speakers to the Outlier colonies in 
Central Melanesia, as only on Emwae was the PPN term found, hence pig was re
acquired by the Outliers, either from Melanesian or European sources (1991:427).
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Archaeological evidence
Pig bones were excavated only from the late site SE-RF-3, where they were found in all 
N, O and P series squares, well distributed throughout the site (see Appendix 8.3). The 
pig bone identified by Ziegler from SE-RF-3 was examined by Ian Smith, (University 
of Otago), who amalgamated the excavation units into the four assemblages (A, B, C, 
D) discussed earlier, for the purposes of estimating MNI. Smith assessed that the total 
assemblage "appears to reflect deliberate pig rearing for food production, and may also 
provide evidence of ritual behaviour associated with this species" (pers. comm. 2001). 
A minimum number of 9 pigs was represented, of which only one was older than two 
years, and one was aged between 1-3 months. A broadly similar pattern in which pigs 
were slaughtered young (around 24 months or earlier) has been found in other sites such 
as Watom (SAC), Pakea Islet, TO-6 on Tongatapu, and two sites from Taumako 
(Smith 2000:145, and pers. comm. 2001). It may be linked to "a strategy designed to 
optimise meat production from these animals" (Smith 2001 pers. comm.). Only three 
elements had been burnt, and a few retained evidence of gnawing by rats (N=12) or a 
larger animal (N= 5-13). Small transverse cuts around the ends of femora or tibiae were 
seen in three bones from Assemblage A, and two other bones from Assemblages C and 
D have possible butchering marks. Assemblage D (in squares P25 and P26, levels 11 
and 12) contained the near complete skeleton of a very young pig The absence on these 
bones of any cut marks, burning or signs of animal attrition suggested to Smith that the 
young pig may have been buried deliberately (pers. comm. 2001).

Pig bone is also represented in Group I and ceramic sites (Group III and IV) on Santa 
Cruz. Pig was excavated from Naiavila, the late village inland (Yen 1976b), and 
possibly also at Napo village, where two fragments of medium mammal bones may 
represent pig remains (Kirch n.d.). Pig bone was also a component of faunal remains 
from Green's Lapita site (SE-SZ-8); and layers I-VI inclusive at the ceramic Mdailu 
site (SE-SZ-33). Occasional examples only were recovered from the Novlao 
rockshelter, from ceramic layers (N=5) and one aceramic layer (N=l) (McCoy pers. 
comm.). Although absent from SE-RF-19, small quantities of pig bone are attested in 
Lapita sites on the Main Reefs (SE-RF-6 and SE-RF-2) (Green 1976a:255).

In summary, although no genetic data can be brought to bear on the question, the 
retention of POC terms for pig, and the archaeological demonstration of pigs in 
decorated Lapita and plainware sites, and in sites of the late period, all suggest that pigs 
are a continuous feature of foodways on Santa Cruz and the Main Reefs. On linguistic 
grounds (Lynch 1991), the pigs on the Polynesian Outliers may have been sourced 
from neighbouring islands.
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Dogs
There is little in the historical narratives about dogs. O'Ferrall described them as 
"miserable mongrels, and of necessity vegetarians or nearly so" (1908:17). The Main 
Reefs supplied hunting dogs to Santa Cruz (Davenport 1969:177). It seems that dogs 
accompanied the Spanish in A.D. 1595, as Quiros referred to them keeping watch over 
their camp (Markham 1967[1904] :61), but local dogs are not included in the inventory 
of the Cruzian biota compiled by the Spanish. Small dogs were observed on Taumako, 
however, by different participants in the A.D. 1606 voyage (Quiros in Markham 
1967[1904]:230, and de Leza in Markham 1967[1904]:361).

On the Main Reefs, no dog bone was recovered from the late (Group I) site of SE-RF-3, 
but a variety of elements were excavated from SE-RF-19 (N=30), most from layer 1, 
and most from squares PP-QQ 48-49, and SS-TT 48-49 (see Appendix 8.4 for details, 
and Table 8.2 for summary). In addition, another 33 bones in layer 1 were "very likely" 
Canis familiaris, but their fragmented condition precluded certain identification 
(Ziegler pers. comm. 2001). The remains represent animals of different ages, ranging 
from "at least several months", to "5-6 months" , and "at least I1/? years" (Ziegler pers. 
comm. 2001). Dog was not recovered from Green's (1976a) Main Reefs Lapita sites 
(SE-RF-2, SE-RF-6). For Santa Cruz, dog was not present in Green's Lapita site (SE- 
SZ-8), nor was it present in any layer of the Novlao rockshelter. However two bones 
were recovered from Mdailu, both from layer 1 contexts (i.e. plainware layers) (McCoy 
pers. comm. 2004). The absence from sites with decorated Lapita, but presence in 
plainware contexts raises the possibility that dog was not successfully introduced with 
early Lapita colonists, but may represent a later introduction during the plainware stage.

Attempts to extract mtDNA from several of the dog teeth from SE-RF-19 were 
unsuccessful, but language may offer another clue to the history of this animal (Lynch 
1991). The languages of the Reef Islands, Pileni, the Duffs, Santa Cruz, Utupua, 
Vanikoro, Tikopia and Anuta all contain reflexes of PPN *kulii, rather than terms 
derived from either PAN or POC (Lynch 1991:426, 429 map 6). This is also true of 
some languages in the Loyalties, Vanuatu, and Guadalcanal, which suggested to Lynch 
either that the original colonisers did not transport dog, or that it became extinct and 
was reintroduced later (1991:427).

In summary, from the archaeological evidence, it appears reasonable to discount the 
proposition that dogs were first introduced to the Reef-Santa Cruz islands by 
Polynesian speakers, but there is insufficient evidence from sites in the early aceramic 
to protohistoric period to determine whether the earlier population was replaced at some 
time.
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Pteropodids (bats)
Of the 7 bat taxa found on Santa Cruz island, only two (Pteropus tonganus and 
Hipposideros cervinus) also live on the Reef Islands (Flannery 1995). There is little in 
the narratives about bats as a food source, save Dewar's observation, based on a short 
stay in Carlisle Bay (Santa Cruz), that flying foxes were eaten by the locals, "who 
consider them to be very excellent food" (1892:251). Their bones were used for tools, 
as discussed in Chapter Six. They were shot with 4-pronged arrows (Coombe 
1911:187).

Bats are a consistent feature of Main Reefs sites. Large Pteropodid bones are common 
in SE-RF-19 (N=93), and SE-RF-3 (N=128), and are found in all levels of both sites. 
(Full details are listed in Appendices 8.4 and 8.5, and summary information in Tables 
8.2 and 8.3). Both large and medium sized species were represented in SE-RF-2. On 
Santa Cruz, large Pteropodid was recovered from the Mdailu site in Lapita layers V and 
below, and both sizes from plainware layers above layer V. Medium and large 
Pteropodid was also recovered from the ceramic layers of Novlao rockshelter (N=4), 
but not from the aceramic layers. Flying fox teeth were excavated from the late site of 
Naiavila, inland on Santa Cruz (Yen 1976b). In summary, bats are a persistent feature 
of sites on the Main Reef Islands, and Santa Cruz.

Other terrestrial fauna
Details of the remaining terrestrial fauna are listed in Appendices 8.4 and 8.5, and 
summary information in Tables 8.2 and 8.3. Medium snake is represented (principally 
by vertebrae) in SE-RF-19, and small lizard by one bone only in SE-RF-3. Both sites 
contain quantities of unidentifiable mammal bones, which Ziegler assigned to various 
size categories, and for which he provided indicative taxa (Ziegler pers. comm. 2001). 
Small mammals encompass taxa the size of large Pteropodid bats, Rattus spp. and 
mongoose. The small-medium mammal range includes the size range of "wallaby, 
rabbit, dog and cat", but only cat and dog are likely in this location. Medium mammal 
includes the general size range of "human, porpoise, seal, pig, deer and goat/sheep", and 
large mammal includes medium and large whales, horse/mule/donkey, and cattle. 
"Small vertebrates" represent taxa with a head-and-body length less than about 0.3m, 
and "medium vertebrates" range from roughly 0.3m-2.0m (Ziegler pers. comm. 2001).

The status of all these European taxa in these islands is not known. Some have certainly 
not been introduced to Santa Cruz (e.g. deer, wallaby), and while cattle are now present 
on Santa Cruz, they constitute a very recent introduction (Green pers. comm. 2005). 
Most of these exotic species were not introduced early enough to be anything but a 
minor and intrusive component in sites, and the unidentified mammals are more likely
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to represent more familiar taxa that are already archaeologically attested from the 
positive identifications.

AVIFAUNA

Results of the analysis of the avifaunal remains have not yet been received. In regard to 
introduced species, however, Codrington's observation about chickens is interesting 
because the replacement of indigenous fowls by imported ones - a process occurring 
within about thirty years in "the more commonly visited places" - did not occur on 
Santa Cruz, where the native fowl was still abundant at the time of his visit 
(1972[1891]: 18). He wrote,"...."the rapidity with which imported fowls have replaced 
the indigenous breed is remarkable. I have no recollection myself of having seen native 
fowls, out of Santa Cruz, except in Lepers' Island and Florida" (1972[1891]: 18).

MARINE RESOURCES

Small Odontoceti
The Order Odontoceti includes porpoises, dolphins, sperm and beaked whales (Ziegler 
pers. comm. 2001). The historical narratives describe porpoise hunting in the Reef 
Islands, where porpoises were surrounded by canoes and driven into nets (Girieud and 
Herrenschmidt 1898:106), but no remains were recovered from SE-RF-3. SE-RF-19 
contained vertebrae and vertebral epiphysial plate fragments of at least 2 individuals 
(see Appendix 8.4 and Table 8.2). The remains of small odontoceti were also 
recovered from SE-RF-2, but not Novlao or Mdailu, suggesting that these mammals 
have always been a small component of island diet.

Turtle
The historical narratives describe turtle meat as a source of food, while the shell was 
made into ornaments. Davenport reported that Nupani men were expert at catching sea 
turtles, with most owning their own net (1972a:25). Girieud and Herrenschmidt 
(1898:108) reported that turtle was the most important part of the diet on the Reef 
Islands, and turtle bones are a numerically significant component in SE-RF-3, which 
included 72 bone and carapace/plastron fragments. These are uneven in their 
distribution, however, and most derive from Assemblage A (layers 1-3). (See Appendix 
8.5 and Table 8.3).

Turtle bones are consistently represented in ceramic sites (Group III and IV). SE-RF-19 
contained bones and plastron/carapace fragments (N=28). (See Appendix 8.4 and Table 
8.2). Turtle was recovered from SE-R-2 and SE-SZ-8, and was well represented from
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Lapita and plainware layers at Mdailu (N=88), and ceramic and aceramic layers at 
Novlao (N= 265). In the Novlao site, all but 19 bones were excavated below layer VI, 
with large quantities at various squares at layer XIV (N=42) and layer XVII (N=37). 
Throughout the occupation sequence, almost all the turtle remains were located in/near 
the main overhang of the rockshelter.

The turtle remains in SE-RF-3 and SE-RF-19 could not be identified to species, but 
Ziegler noted that Chelonia mydas (Green Sea Turtle) is the most abundant of the half 
dozen Pacific marine turtles and the one most often taken for food, while Dermochelys 
coriacea (Leatherback Sea Turtle) is rarely eaten but the shell is used for making 
artefacts (Ziegler pers. comm. 2001). In summary, although the excavated bones 
cannot be identified to species level, turtles have always been caught in these islands.

Fish
Ethnographic evidence
The historical accounts are very informative about fishing techniques, which were 
diverse. Quiros recorded that "[t]here are many kinds of fish. The natives fish with 
three-pronged poles which they have, large, and many of them. The line appears to be 
of fibre, with floats of light wood, and sinkers of stone" (Markham 1967[1904]:49). As 
well, they saw on the shore "some yards encircled by stones where, when the sea rises, 
they fish with a certain contrivance, having a pole worked like a pump-handle" 
(Markham 1967[1904]:52).

While Davenport (1972a:26) asserted that net fishing techniques and fish pots/traps 
were not techniques that were ever "greatly elaborated" anywhere in the Santa Cruz 
islands, Speiser remarked on what skilful fishermen the Cruzians were, and that they 
knew "how to make the finest as well as the coarsest nets" (1913:283, see also 
1916:185). Net types included seine nets (up to 11m. long x lm. wide); and sink nets 
(with sides up to 1.5m long) (Speiser 1916:185-186). At high tide on Matema small 
shoals of fish were driven into hand nets (Coombe 1911:197, O'Ferrall 1908:27). 
Nupani people used a gill net, made on Santa Cruz, when large quantities of fish were 
needed for celebrations (Davenport 1972a:26). On Nupani, woman would fish in 
groups at low tide, using their hands or sticks to flush out small fish that had been left 
behind, and collecting them into baskets (Davenport 1972a:25). Green carried out the 
same activity with his workmen on a small islet offshore from Taumako (pers. comm. 
2005).

Speiser (1916) provided an excellent summary of fishing techniques. Floating fish 
weir baskets up to 30cm. long, were made of thorny vines tied into a funnel shape, with
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a cylindrical wooden float (Speiser 1916:76). No information is available that 
identifies the taxa captured by this means, but the Santa Cruz Group is the easternmost 
extent of its distribution, which is discontinuous (Anell 1955:8). Such baskets are not 
made in Micronesia, nor in the southern Solomons, but are found in the northern 
Solomons and the Bismarcks, and beyond into New Guinea and southeast and mainland 
Asia. Anell inferred from the distribution that the technique was of considerable age, 
and its presence on the Santa Cruz islands "is probably to be interpreted to mean that it 
had already reached these parts in earlier times, thus before the Austronesian culture 
had become predominant in the southern Solomons" (Anell 1955:10). Speiser also 
associated the trap with the pre-Austronesian culture (Anell 1955:10). As there is no 
evidence of pre-3200 BP settlement in Remote Oceania, the technique may be either a 
Lapita-period introduction or a later one.

Fish traps built up from blocks of coral were a highly visible feature of the Graciosa 
Bay coast (Speiser 1916:78). Three-pronged fish arrows were tipped with tree fern 
(Coombe 1911:187, Speiser 1916:78). Fishing with arrows was also practised on 
Vanikoro (Dillon 1972[1892]:272). Plant poisons were also used, and "bowl-shaped 
depressions" could be seen along the shore, in which the plants were pounded (Speiser 
1916:188). Little is recorded about fishing lines and hooks. Turtleshell hooks were 
noted on Santa Cruz by Dewar (1892:251), and Coombe (1911:188). Speiser reported 
these, as well as wooden and shell versions (Speiser 1916:78).

On Santa Cruz, "hundreds" of people in canoes assembled for fishing on the reef 
(Dillon 1972[1829]:289), and Speiser referred to a "flotilla" of canoes engaged in the 
same activity (Speiser 1913:283). Special techniques were required to take garfish 
(Needlefish), flying fish and shark. Needlefish (Belonidae) were caught without hook or 
bait using the kite fishing technique. "At the end of the kite tail, and floating on the 
surface of the water, is a large ball of strong cobweb, of the stuff that tropical spiders 
can spin" (Coombe 1911:173; see also Speiser 1916:74). The fish's jaw became 
trapped in the web. Kite fishing is another technique with a disjunct distribution - it 
ranges from Singapore to Vanikoro, but is not found in Sumatra, Borneo, the Celebes, 
the north coast of New Guinea, or the Bismarck archipelago. In Micronesia it is found 
only in the western and central Carolines and does not extend east of Truk, nor is the 
technique found in Polynesia (Anell 1955:36). The most continuous stretch of 
distribution is in the Solomons and Santa Cruz, and in this area the kite is commonly 
made from strips of leaves. Recreational use of kites has a wider distribution, and 
fishing with cobweb bait but no kite occurs east of Vanikoro, in Fiji and some 
Polynesian islands (Anell 1955).
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Because the technique is complex, and is not reported from anywhere else in the world, 
Anell argued that it was developed only once, possibly in the area bounded by the 
Admiralty Islands and St. Matthias group in the north, and by the Huon Gulf, Tami, 
Siassi and Massim region in the south (Anell 1955:36, 40). In his view, it spread from 
there to Indonesia, the Solomons and Santa Cruz, and from Indonesia into the Carolines 
(1955:40). He further suggested that it was a fairly late introduction to Santa Cruz, and 
that contact with Europeans may have curtailed its transmission eastwards beyond 
Vanikoro (1955:41).

Flying fish (Exocoetidae) were caught with a gorge, using a stone-weighted float 
embellished with a bird form on top (e.g. Codrington 1972[1891]:317). The technique 
is widely distributed in Oceania (Anell 1955:72). It is common amongst the immediate 
neighbours of the Reef-Santa Cruz Islands - the southern Solomons, Banks Islands, and 
northern Vanuatu - and extends beyond into Micronesia, Polynesia, western Melanesia 
and into southeast Asia. While in Micronesia, flying fish are the target prey, in some 
parts of Polynesia (e.g. the Cooks, Hawaii and Chathams) it is used to catch eels (Anell 
1955:77).

On Santa Cruz, shark meat was considered a "prime delicacy" (Wilson 1932:118). The 
method of catching sharks by noosing them intrigued visitors, so is much remarked 
upon (Codrington 1972[1891]:318; Ivens 1918:242; Speiser 1916:187-8). The 
technique was practiced also in the Reef Islands (Davenport 1972a:26 regarding 
Nupani), and on Taumako, where "every young man had to noose a shark before he was 
eligible to be married (Davenport 1968b: 143). Codrington reported that the snare had 
recently been introduced into San Cristobal, from Santa Cruz (1972[1891]:318). Their 
attitudes towards sharks differentiates the Reef Islands and Santa Cruz people from 
their southeast Solomon Island neighbours, who regarded sharks either as incarnations 
of dead ancestors, or demons, and were reluctant to catch them (Anell 1955:45).

The shark snare is widely distributed in Oceania, but there are several variations in 
technique - in some places, a basking shark is noosed around the tail, in others the 
noose is used to secure a shark caught on a hook. In the Santa Cruz Islands, the shark 
was attracted by bait or a rattle, and was snared round the neck. Anell suggested that 
the use of the rattle originated in Indonesia, and was once widespread and used with 
other methods of shark fishing (1955:55). In the Santa Cruz islands the technique is
"undoubtedly.... a late Polynesian introduction, and the equipment is that typical for
western Polynesia" (Anell 1955:45).
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Fish bone identification and quantification
All excavated fishbone was sieved through 5mm. mesh, and returned to the laboratory 
for analysis. Full listings of all fish remains and weights for SE-RF-3 and SE-RF-19 
are attached as Appendices 8.6 and 8.7 respectively. Stuart Hawkins and Melinda 
Allen assisted with the identification process. The Department of Anthropology 
teaching collection and its Zooarchaeological Central Pacific Reference Collection 
provided the reference material. Foss Leach, curator of the Zooarchaeology Pacific fish 
collection at Te Papa Tongarewa, kindly provided identifications for some of the more 
problematic specimens.

The summary tables (Tables 8.4 - 8.6) which are the subject of the following 
discussion are based on NISP counts, and report the 5 paired cranial bones (dentary, 
maxilla, premaxilla, quadrate and articular), and various special bones (listed in Table 
8.7) separately and as Total NISP, for each site. Although the SE-RF-2 fish 
assemblage was reported by MNI (Green 1986), the counting unit used for SE-RF-3 and 
SE-RF-19 was NISP because this avoids the aggregation problem referred to earlier. 
There are two issues that arise in comparing relative abundance of taxa between these 
sites - i) correlation between MNI and NISP, and ii) comparability of special bones. 
Including special bones increases the range of taxa represented (Butler 1994), but 
quantification difficulties arise because the different bones vary widely in the number 
per individual. The very numerous bones (such as scales or body spines) do not easily 
translate into counts of individuals present, and their inclusion may alter taxonomic 
rank orders of relative abundance (Allen 1992:403-404). Butler (1994:86) found that 
NISP and MNI measures were strongly correlated for the ECA (Mussau) assemblage. 
Butler also reported that, for the most common families, the number and kind of 
element did not affect relative abundance (1994:86), so the wider range of special bones 
identified by Ziegler should not invalidate comparisons with SE-RF-2 where fewer 
special bones seem to have been identified. In both SE-RF-3 and SE-RF-19, 
elasmobranchs and ostraciids are represented only by special bones. In SE-RF-19, 
scombrids and fistulariids also are represented only by special bones, as are acanthurids 
and holocentrids in SE-RF-3.

Archaeological evidence
In the final analysis of the SE-RF-2 assemblage reported in Green (1986), 882 bones 
were identified to 18 families (Lethrinidae and Sparidae counted as separate families), 
one order and one class. There was little difference between the two top ranking 
families - Lethrinidae (including Sparidae = 25.85%), followed by Scaridae (24.44%), 
together accounting for ca. 50% of the total. The other ranks were Diodontidae
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(3=11.71%), Serranidae (4=9.76%), Labridae (5=8.78%) and Lutjanidae (6=4.39%). 
The remaining families were represented at low percentages.

In the assemblage from SE-RF-19, a total of 1199 cranial and special bones were 
identified to 15 Families (with Sparidae included in Lethrinidae) and one Class. (At 
least 3-4 species of Lethrinidae were represented, including Monotaxis; 3 species of 
Scaridae, and at least 2 Labridae). In addition, another 20 cranial elements could not be 
identified. Tables 8.5A- 8.5C report bone counts by excavation unit, and Table 8.6 
summarises this data. The fishbone is not homogeneously distributed through the site, 
with higher frequencies in level I in all squares, especially PP-QQ 48-49, and SS-TT 
48-49. This site has all but four of the families represented in SE-RF-2 - not 
represented are Scorpaenidae, Belonidae, Sphyraenidae and Pempheridae. However, 
these families were only a minor component of the SE-RF-2 assemblage, together 
comprising less than 2.5% of the total. SE-RF-19 includes one taxa not found in SE
RF-2, Fistulariidae, represented by bone fragments only identified by Ziegler.

The top ranked taxa using the paired cranial bones only are Scaridae (1), Lethrinidae 
(2), Serranidae (3), Diodontidae (4) and Carangidae (5). Within each square and at 
each level the predominance of scarid and lethrinid as the two top ranking taxa is 
consistent, which accords with the rank orders of SE-RF-2. They account for a greater 
percentage of the total in SE-RF-19 than in SE-RF-2, however - 84% of all identified 
cranial elements, or 76.7% Total NISP (cranial elements plus special bones). The high 
rankings of Diodontidae and Serranidae in SE-RF-19 are also consistent with SE-RF-2, 
the main difference being in the greater abundance of Carangidae in SE-RF-19, and the 
relative unimportance in this site of Labridae. Scaridae and Lethrinidae retain their top 
rankings when relative abundance is measured by Total NISP, while Diodontidae is 
elevated to rank 3 (6%); and Ostraciidae (4= 3%) and Balistidae (5= 3%) predictably 
displace Carangidae and Serranidae which have few or no special bones.

The fishbone assemblage from SE-RF-3 is numerically smaller, with 362 total 
identified bones. Table 8.4 lists the cranial elements and special bones by the four 
Assemblages (A, B, C, D discussed earlier). Four families represented in SE-RF-19 are 
absent from SE-RF-3, namely Diodontidae, Fistulariidae, Mullidae, and Scombridae. 
The last three are minimally represented in SE-RF-19, so their absence from a 
numerically smaller assemblage is unsurprising (Grayson 1984). The complete absence 
of Diodontidae is noteworthy, and is unlikely to be an artefact of either recovery 
measures (as the same methods were used in SE-RF-19), or preservation given the 
durability of some parts (spines and premaxilla/dentary). This family is represented in 
SE-RF-19 and SE-RF-2. On Tikopia, Diodon hystrix is represented in the

431



archaeological record, but became tapu (along with Muraenid eels), perhaps towards 
the end of the Tuakamali phase (ca A.D. 1700) (Kirch and Yen 1982:292). The authors 
speculated that the prohibition may have followed deaths resulting from poisoning, as 
both taxa are ciguatoxic, and the diodon carries its own crinotoxin.

As well, SE-RF-3 lacks the four families present in SE-RF-2 but absent from SE-RF- 
19. There is one family - Kyphosidae - tentatively identified in this site that is not 
represented in either of the others. The rank order for cranial elements only is Scaridae 
(1= 47%), Lethrinidae (2=19%), Serranidae (3=10.8%), and Lutjanidae (4=6.9%), with 
the rest contributing small percentages only. Scaridae maintains its top ranking in 
Total NISP counts (over 43%), but Elasmobranch (2= 13.8%), because of a high 
number of vertebra, relegates Lethrinidae to rank 3 (7%), and Acanthuridae appears at 
rank 4 (11.6%), again because of intemeurals identified by Ziegler.

In summary, the rank orders in the three sites clearly indicate the predominance over 
time of Scaridae, Lethrinidae and Serranidae, although there are differences in absolute 
percentages in each site. There is some variation between sites below the top ranked 
taxa, but overall the Families exploited are remarkably consistent, except for the 
absence of Diodontidae in SE-RF-3. Table 8.8 lists the habitats, foods and capture 
methods applicable to the families represented in these sites. Most can be caught by 
more than one method, as Green (1986) has already discussed. In SE-RF-2, reef and 
shallow water lagoon fish dominated the assemblage. This pattern of inshore 
exploitation is maintained over time, while a minor component of pelagic fishing, 
present in SE-RF-2, is again documented, by Scombridae in SE-RF-19, and 
Elasmobranchii in SE-RF-19 and SE-RF-3.

The two fishing techniques that Anell (1955) thought were recent introductions are not 
reflected by increases in target taxa in the late assemblage. In fact, Belonidae is 
minimally represented in SE-RF-2 - before the introduction of kite fishing, if Audi's 
scenario is correct - but not in either SE-RF-19 or SE-RF-3. Elasmobranchii were 
present in SE-RF-2 (MNI=3, Green 1986:126). One would not infer their social 
importance from their representation in SE-RF-3, although shark/ray vertebrae and 
shark teeth are better represented in the late Santa Cruz village sites of Naiavila (Yen 
1976b), and Nabo village (Kirch n.d.). A low archaeological visibility of some 
culturally important fishing practices is no surprise (Leach and Davidson 1988). For 
example, dietary practices, and the vagaries of taphonomy accounted for the low 
representation of flying fish (Exocoetidae) in Tikopia midden, despite the large 
numbers known to be caught in the monsoon season (Kirch and Yen 1982:292).
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Molluscan remains
Ethnographic evidence
I have found nothing in the narratives about shellfish collecting, beyond Quiros' 
obsession with pearl-bearing oysters (Markham 1967[1904]).

Identification and quantification
All shell excavated from SE-RF-19 was retained for analysis. In SE-RF-3, however, 
shell was so abundant and the component taxa so consistent, that samples were taken 
from all squares at levels 1, 4, 7 and 10. The 6 most abundant taxa were counted and 
discarded in the field, with examples of each being retained for identification purposes. 
Generally the shell returned to the laboratory was fresh, although some water rolled and 
worn specimens were present - these were excluded from the analysis. Almost all 
samples included a small number of burned shells, and a small number in which the 
columella had been removed (typically some Cymatium, Nerita, Clypeomorus, and 
Thais tuberosa were affected in this way), indicating that they had been inhabited by 
crabs (Noel Gardiner pers. comm.). Occasional holes bored by predators were also 
observed.

While in the field, Green made three reference collections representing two collection 
environments - shells collected from Otelo village, and from mangrove and seagrass 
habitats - plus a voucher collection of common shells from SE-RF-3 discarded in the 
field. These were identified by W. Cemohorsky, Auckland War Memorial Museum. 
For the shell returned to the laboratory, a voucher collection to cover both sites was 
established with the assistance of Noel and Norman Gardiner, which was identified 
using the reference collection of the Auckland War Memorial Museum and their own 
private shell collection. In addition, various books on shell identification and habitats 
were consulted (Abbott and Dance 1990, Cemohorsky 1972, 1978, Coleman 2003, 
Wilson 2002). Melinda Allen (University of Auckland) and Katherine Szabo (then PhD 
student, ANU) also assisted with identifications and advice about analytical methods.

Arguments similar to those concerning bone quantification measures also apply to 
molluscan assemblages. Weighing shell is a common form of quantification, 
particularly for those interested in questions related to diet. However Mason et al. 
(1998) argued that the validity of this method has gone largely unquestioned, and has 
inherent biases which could be avoided by using MNI based on counts of "nonrepetitive 
elements" (NRE's). Glasgow (2000) disagreed, and outlined some of the practical 
difficulties in this method, which included: defining and identifying NRE's when 
different degrees of fragmentation are present; the possibility of morphological 
similarity of NRE's among related species; and the absence in some taxa of suitably

433



durable and distinctive parts to serve as NRE's. Glasgow argued that quantification 
based on NRE's would "tend to bias a sample toward taxa with larger or more durable 
shells as well as larger individuals within a taxon" (2000:410). Because much of a 
shell's surface is distinctive and can be identified to genus or species, he argued weight 
measures permit more of the total sample to be analysed, and will be more reliable than 
MNI if the assemblage is very fragmented (2000:411,413).

Grayson (1984:62) has shown that the relationship between MNI and NISP is highly 
predictable and linear for gastropods. Allen (1992:338) tested the relationship between 
the three measures (NISP, MNI and weight) for four economically important species 
from her Aitutaki assemblages (Turbo, Tridacna, Asaphis and Modiolus), and found 
that they "provide relatively comparable measures of abundance", and that the 
relationships for both gastropod and bivalves was linear. As was predicted, the weakest 
correlation was with Tridacna, which because of its size and density, was over
represented by weight measures (Allen 1992:338).

Different quantification methods have had to be used for the SE-RF-3 and SE-RF-19 
assemblages. Quantification by weight could not be used for SE-RF-3 because the 
shells removed in the field during excavations were not weighed. Because Swadling 
(1986) appears to have used NISP in her analysis of shell materials from Green's Reef- 
Santa Cruz Lapita sites, and because it is likely that the field discard procedure counted 
recognisable fragments rather than strict anatomical parts, NISP was used to quantify 
the SE-RF-3 assemblage. The field counts comprise over 80% of each of the four shell 
assemblages. As the laboratory component of the SE-RF-3 assemblages was not very 
fragmented, the principal difference between NISP and MNI is that NISP will "inflate" 
the proportion of bivalves.

Because of the poor condition of all calcareous material from SE-RF-19, I compared 
the three measures - weight, MNI or NISP - on two samples (VV-WW 48-49 layer 2 
level 11, and layer 1 level 5), to see which best reflected the varying proportions of 
shell present. Although weathering processes affect shell weight (Waselkov 1987), 
nevertheless weight appeared to be the best indicator, as it enabled more of the 
assemblage to be included than MNI, and avoided the problem of differential 
fragmentation of species which affects NISP. Only one of the six top ranked taxa by 
weight in level 11 did not appear in the top rankings by NISP, and the first ranked taxa 
was the same for both measures. The exception was Tridacna, of which there was but 
one heavy piece, and such over-representation of a heavy species is predictable. In level 
5, the same three top taxa were ranked in the same order by weight and NISP. MNI 
poorly represented the top ranked taxa in both samples, because the material was so
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fragmented that it was difficult to find non-repetitive anatomical parts that recurred 
with sufficient frequency.

The poor condition of the shell in SE-RF-19 meant many of my identifications were 
conservative, often to Genus or Family level only. The bivalves presented particular 
difficulties, and I resorted to making a numbered voucher collection of "Unidentified 
Bivalve Taxa" and comparing bivalve remains to these samples, but this was not 
completely satisfactory. When all the shell in each sample that could be identified had 
been processed, and all unidentifiable gastropod and bivalve parts weighed separately, 
the fragments remaining were sieved in a 3.5mm sieve. The two components (larger or 
smaller) were weighed and recorded separately. The weight of the smaller fraction 
gives some idea of the deterioration of the assemblage since excavation, as 5mm. sieves 
were used in the field. The results by excavation unit are recorded in Appendix 8.8.

Local comparisons
Swadling (1986) reported three shell assemblages from Fapita sites - one from Santa 
Cruz (SE-SZ-8), and two from Reef Island sites (SE-RF-2 and SE-RF-6). Szabo has 
kindly made available a recent analysis of another six boxes of molluscan remains 
from the SE-RF-2 site. Sites SE-RF-19 and SE-RF-3 are geographically close together, 
and located on the north-east side of Lomlom, however, as it takes about one hour to 
walk across the island, shellfish can be taken from a number of collecting 
environments.

Taxa at SE-RF-2, SE-RF-6 and SE-SZ-8 were found to reflect different local marine 
environments. The diversity in the shell midden at Nenumbo reflected the rich 
molluscan taxa found in the extensive reef and lagoon complexes around the Main 
Reefs, and browsers such as Turbo and Trochus were well represented there (Swadling 
1986:137), as they were also in SE-RF-6. Mangrove species were insignificant 
(Swadling 1986:137). Scavenging and filter-feeding taxa were more characteristic of 
SE-SZ-8. Szabo identified a greater number of taxa in the larger sample from SE-RF- 
2, but her results were otherwise consistent with Swadling's except for the 
"overwhelming dominance" of the terrestrial gastropod Pythia scarabeus, a mollusc 
present in low frequency in Swadling's sample, and probably associated with pandanus 
(Szabo MS. 2004). Szabo considered its presence in the midden did not derive from 
human deposition. In Szabo's analysis (quantified by MNI), the remaining mollusca 
derived from hard reef flat intertidal and clean coral sand niches, with a diverse range 
of prey being taken from each zone. Most species were collected from the middle and 
lower-intertidal zones. Silty sand and/or mudflat species were present only at low 
frequencies (4%) in both layers 1 and 2. Szabo also remarked that the collection
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strategy focussed on ease of collection rather than concentrating on large taxa (MS. 
2004).

Archaeological evidence
In SE-RF-19, 12 bivalve Families (incorporating 18 Genera), and 17 gastropod
Families (27 Genera) were identified, as well as 1 Class (Polyplacophora) and an 
unidentified pulmonate. The shell was not homogeneously distributed through the 
mound, with ca. 26% of the total 7.85kg. recovered from layer 1. Table 8.9 compares, 
by rank order, taxa contributing more than 1% of the total in Swadling's assemblage 
(based apparently on NISP) and those contributing more than 1% of the total by weight 
from SE-RF-19. Szabo's Top 20 species are also listed. There are some interesting 
discrepancies between the most abundant taxa identified by Swadling and Szabo (e.g 
the absence of two Strombids from Swadling's list which appear in Szabo's top 20) 
which serve as a salutary reminder that even within a single site, midden shellfish are 
not necessarily an entirely homogeneous category. Rather, some variation is 
expectable, and is evident in the shellfish assemblages.

In SE-RF-19, Trochus and Turbo species occupy the top 2 ranks, as they do in SE-RF- 
2. As expected because of their weight, members of the Tridacnidae also rank amongst 
the top taxa, as they do in SE-RF-2. Notably lacking from SE-RF-19 are Neritidae and 
various bivalves (e.g. Tellina palatam, Atactodia striata and Fragum fragum) which 
rank highly in SE-RE-2. In the case of the Neritas, the absence is not a function of 
under-representation because of low shell weight - there are very few in the assemblage. 
Taphonomic factors cannot be discounted so easily, however, and it is not possible to 
determine whether the rather low bivalve component indicates a change in collecting 
strategy or results from post-depositional weathering. A similar problem was 
investigated by Robins and Stock (1990), who sought explanations for the under
representation in shell midden on Moreton Island of two edible bivalves available in the 
local environment. The authors first established that the discrepancy could not be 
explained by inconsistencies related to either recovery and identification techniques, or 
resource availability. Experiments were then conducted to test the effects on the shells 
of heating and mechanical stress, which established that the two missing taxa were 
more susceptible to these processes than other taxa (see also Waselkov 1987:148-149). 
SE-RF-19 also lacks the large component of Pythia scarabeus seen in Szabo's samples, 
and the occasional large intact Trochus and Conus sp. observed in the SE-RF-2 
samples.

Allowing for taphonomic factors, and internal variation within midden, SE-RF-19 
generally shows a similar exploitation strategy to Swadling's earlier Main Reefs
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decorated-Lapita sites, in that a diverse range of species was collected, without 
targeting a single (or small number of) species. Overall, the assemblage indicates 
continuation of broad spectrum gathering predominantly from coral reef taxa, with a 
smaller component of soft shore taxa. (Appendix 8.10 lists habitats and full taxonomic 
names for all marine shell taxa from both sites).

In SE-RF-3, 22 bivalve families (18 Genera), 22 gastropod Families (30 Genera), one 
Class (Polycophora) and one Superfamily (Patelloidea) were identified, as well as three 
genera of pulmonates. Appendix 8.9 reports the full data by square and level (by 
NISP), which is aggregated into summary Table 8.10. From the four levels, almost 
19,000 shells could be identified. The percentage of bivalves ranged from 25% to 
>68%. The rank orders for taxa contributing more than 1% of the total in each level 
are shown in Table 8.11. Although the range of taxa is very diverse, as it is in SE-RF- 
19, collecting strategies in SE-RF-3 differ in two significant ways from the earlier 
sites. Firstly, there is targeting of a few taxa, in particular the small sand-dwelling 
stromb S. mutabilis which dominates at all levels. In each level, between 5-8 taxa 
account for 87% or more of the total. Secondly there is a marked mangrove 
component.

Table 8.12 shows the collecting points and habitats for the top ranked taxa in this site. 
Green's informants indicated that Strombus mutabilis was collected locally, along the 
rocks at Gnimoa. In fact the voucher specimen contained 3 strombs, identified 
previously as 51. mutabilis, but one may have been S. gibberulus gibbosus (N. Gardiner 
pers. comm.). According to locals, the latter was collected from different locations, at 
Otelo and Nenumbo. However, 5. mutabilis is often found associated with S. gibberulus 
(Abbott 1960:73), and at Pakea, Ward noted that Strombus gibberulus was the main 
species with a minor component of S. mutabilis, and that locals did not differentiate 
between the two (Ward 1979:11-9). It may be that the distinction was not particularly 
important to the Reef Islanders either.

Increasing exploitation over time of small Strombids is also reported from Tikopia 
(Kirch and Yen 1982) and Pakea (Ward 1979). At Tikopia, S. mutabilis was the target 
species, while at Pakea, as noted above, S gibberulus was the main species. The larger 
stromb S. luhuanus has been shown to have considerable resistance to over 
exploitation by traditional gathering techniques (Thomas 2001, Poiner and Catterall 
1988). This arises through age dependent burying (juveniles burrow deeper than adults, 
and spend more time buried), and a partly subtidal distribution. I have found no similar 
data relating to the small strombs, but similar protective mechanisms may apply.
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Also gathered locally from rocks along the Gnimoa coast was Chama pacifica. 
Sand/seagrass habitats were represented by the bivalves Gafrarium tumidum, Tellina 
paiatam and Pitar citrinus, and the gastropod Cerithium columna lives in shallow 
intertidal sand. Locals indicated T. palatam was imported to the site. Cypraea annulus 
and Clypeomorus moniiiferus live in rocks in the intertidal zone. Two mangrove species 
- Geloina and Terebralia palustris (which ranks highly in the two lower levels) - were 
commonly imported to the site. Although locals indicated Gafrarium tumidum was 
collected from a sand/seagrass environment, it may also live in brackish muddy sand 
flats, associated with mangroves (Szabo pers. comm 2003). Swadling (1986) and 
Green (1986) referred to the recent formation of mangrove swamps in the Main Reefs, 
which are distributed along the western coasts of Lomlom, Ngangaua and 
Ngananinumbuli islands. Mangrove and seagrass shells are recorded in site record 
forms at 3 midden mound sites- SR-RF-33, 34 and 39. The mangrove growth may be 
attributable to the runoff of volcanic ash from Tinakula into the lagoonal basins, and its 
increasing quantity over a millennium or more. A notable feature of this assemblage 
was the number of species of Muricidae represented (of varying sizes), most of which 
were coral reef species, and which would collectively account for more than 1% of the 
total. Turbo species were also present.

In summary, molluscan exploitation patterns from SE-RF-19 show basic continuity 
with the Lapita assemblages analysed by Swadling, indicating broad spectrum gathering 
from coral reef and soft shore species. Noticeably absent from SE-RF-19 were large 
intact Conus spp. and Trochus niloticus. The bivalve component was also small, which 
may be a function of taphonomy. There are changes in the late molluscan assemblage 
from SE-RF-3, however, with a small number of taxa accounting for the bulk (by NISP) 
of the assemblage. The small stromb. S mutabilis, (possibly along with some S. 
gibberulus) was gathered in large numbers, probably from the coast of Gnimoa adjacent 
to these sites. There is insufficient evidence to determine the cause of this change 
(whether overpredation, environmental changes affecting mollusca, or simply a change 
in collecting location). There is also a marked mangrove component, which was 
brought into the site from other parts of the island, rather than collected on the coast 
immediately adjacent. The increase in mangrove species has been attributed to silting 
resulting from run off of volcanic ash deposited over Santa Cruz and the Reef Islands 
by Tinakula volcano (Green 1986).

Echinodermata
Echinoderm shell, mouthparts and spines (of 4 sizes) were recovered from SE-RF-3, 
and spines of 2 sizes from SE-RF-19.
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DISCUSSION

In the introduction to this chapter I proposed three criteria for assessing coherence in 
foodways. The evidence pertaining to each criterion is summarised below.

The first criterion was continuity in the patterning of resources, encapsulated in the 
notion of cuisines. In the Reef-Santa Cruz Islands, there are elaborations on the 
Oceanic food base, rather than radical departures, until the displacement of traditional 
foodstuffs with European canned goods and rice, which occurred mostly outside the 
timeframe of this study. Over time, plant management in the Reef and Santa Cruz 
Islands (and Santo) developed in a different direction compared with techniques 
practised to the west, although the Oceanic plant roster was similar. In these islands, 
the arboricultural component of subsistence practices was elaborated, but the 
inspiration for this development is not known, and pollen cores have been 
uninformative about the timing of this development locally. This practise cannot be 
associated solely with either AN or NAN speakers further to the west.

The faunal remains indicate a basic continuity in mammalian taxa, with the possible 
exception of dog, which was not found in Green's three Lapita sites, nor in the late site 
(SE-RF-3). Dugong and medium pteropodid are the only identified vertebrates 
recovered from SE-RF-2 not also found in the later sites. Allowing for differences 
explicable by sample size effects, there is continuity in the fish remains, except for the 
absence of Diodontidae from SE-RF-3, which is unlikely to be an artefact of recovery 
methods or taphonomy. The elimination of this taxon has been documented also on 
Tikopia (Kirch and Yen 1982), perhaps because it is poisonous. A change in collecting 
strategy is evident in the late molluscan remains, in which a smaller range of species 
was collected, and there was a marked mangrove component. This trend may result 
form the combined effects over time of collecting pressure in a local habitat, and 
accumulation of volcanic ash deposits in lagoonal waterways.

The second criterion was the presence of introduced taxa that require human 
intervention to disperse. The terrestrial vertebrate faunal remains from the late site SE
RF-3 lacked evidence for European introductions, although the narratives document 
that the Cruzians readily acquired new taxa. What may prove to be a significant 
anomaly is the presence of Haplogroup II Rattus exulans in SE-RF-3, which is the sole 
haplogroup found in the large islands of Near Oceania. Haplogroup III rats, absent from 
Near Oceania except Halmahera but found in Remote Oceania, have not been 
identified in the Reef-Santa Cruz samples so far. The significance of this has yet to be 
determined, as the absence of haplogroup III in Near Oceania is the subject of further
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investigation, centred on small, previously uninhabited islands. Dog may also have a 
complicated history in these islands. Their absence from the earliest Lapita sites, and 
first appearance in SE-RF-19 may indicate an introduction during the plainware phase. 
On linguistic grounds, the later dogs may represent a secondary introduction by 
Polynesian speakers.

The presence of hybrid breadfruit in the Solomons and further east (individuals which 
exhibit both New Guinea (A. camensi) and Micronesian (A. marianensis) genetic 
markers) may indicate two-way voyaging between the Solomons-Vanuatu region and 
Micronesia. Zerega, Ragone and Motley (2004) have suggested that Lapita people 
introduced the A. camansi variety to Micronesia, and dispersed the A. marianensis 
markers into Remote Oceania. Most of the numerous European plants introduced to 
Santa Cruz (described by Yen 1974), apparently arrived very late in the piece, except 
for the sweet potato, well established by A.D. 1793 if not earlier. As noted in Chapter 
Four, pit fermentation of breadfruit was a technique known to Lapita people (Kirch 
1997:216, 303n27). Locally, it is attested archaeologically in the Nenumbo site (SE-RF- 
2), and historically (Yen 1973, 1974). Food storage techniques were supplemented by 
the drying of roasted breadfruit to make nabo, which seems to be a local innovation. 
When this technique was developed cannot be traced as the pits (described by Tedder 
1956) have yet to be differentiated archaeologically (see Chapter Four). Certainly it 
seems this was the "biscuit" offered to the Spanish in A.D. 1595 providing an antiquity 
of four centuries at least.

The third criterion was the introduction of new prey capture techniques of sufficient 
complexity that they are more likely to have been learned than developed locally. The 
fish assemblages do not reflect the distributionally restricted and distinctive technique 
of kite fishing that Anell argued was a late introduction to the area, nor is there robust 
evidence in SE-RF-3 for the putative late introduction of shark noosing by Polynesian 
speakers. Such discrepancies between faunal remains, archaeological evidence of 
fishing equipment, and historical narratives about fishing techniques are unsurprising. 
As shellfish gathering requires only simple techniques and tools at best, (e.g. a stick to 
remove prey from their substrates), it is relatively uninformative about minor changes 
to traditional gathering techniques. For instance, it required scuba gear and intensive 
collecting to satisfy a new export market to make the difference between sustainable 
extraction and over-exploitation of S. gigas in the Caribbean, a taxon that had been very 
resistant to depletion by traditional gathering (Poiner and Catterall 1988:198).

In summary, a major anomaly in the faunal remains at present is the Haplogroup II R. 
exulans from SE-RF-3. Otherwise the developments that are observable can be
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adequately explained by local innovation and response to environmental change. The 
archaeological record retains no evidence on the Main Reefs of the fishing techniques - 
kite fishing and shark snaring - that have supposedly been acquired through cultural 
contacts with other communities.
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Table 8.1 SE-RF-3 Human Bone
Square Level Part Wgt (gms)

N 25 4 R middle rib, 2.23
N 25 4 Maxillary R 1st molar 2.67
N 25 5 Manual (med?) phalanx -?side 0.85
N 25 6 1st manual proximal phalanx- R 1.80
N 25 9 Maxillary 1st premolar 1.86
N 25 10 Maxillary R 2nd molar 1.72
N 25 12 Pedal proximal phalanx- ?side 0.92

N 26 4 Pedal proximal phalanx - R? 1.09
N 26 4 Vertebral fragment 2.22
N 26 5 Burnt? fragment limb bone 4.48
N 26 10 Lunate R 1.32

N 27 1 Mandibular R 2nd molar 1.49
N 27 8 Carpal fragment 0.64
N 27 8 Mandibular R 2nd premolar 1.09
N 27 9 Pedal proximal phalanx- ?side 1.00
N 27 9 Vertebral fragment 0.44
N 27 11 Styloid fragment 0.12

0 25 1 Manual phalanx 1.12

0 26 8 5th proximal phalanx R 1.16
0 26 10 4th proximal phalanx -?side 1.91
0 26 10 Manual phalanx subadult 2.48
0 26 12 Hamate R 1.18

0 27 2 Maxillary L central incisor 0.93
0 27 2 Left phalanx, hand 0.50
0 27 4 Hamate L 1.39
0 27 4 Sacral fragment 1.91
0 27 4 Lateral end L clavicle 4.09
0 27 4 3rd? manual proximal phalanx- ?side 1.62
0 27 5 Burnt fragment 1.94
0 27 9 Pedal phalanx 0.24
0 27 9 Proximal epiphysis of pedal phalanx 1.09
0 27 9 Humerus fragment 2.25
0 27 10 5th metacarpal R 1.86
0 27 10 Metacarpal -?side 1.52

P 25 2 Cervical vertebra, adult 5.09
P 25 2 Basicranium fragment 2.09
P 25 3 Manual medial phalanx,-?side 1.06
P 25 7 Femoral fragment 4.71
P 25 12 1st metacarpal R 1.71

P 26 9 Manual (med) phalanx- ?side 0.91
P26 11 Maxillary L 1st molar 1.96

P 27 3 R patella 9.08
P 27 10 Parietal fragment 1.67
P 27 10 Pedal 2nd proximal phalanx R 1.48
P 27 10 Bone fragment 0.17
P 27 10 Manual proximal phalanx R 1.92
P 27 10 Maxillary R 1st molar 1.90
P 27 11 5th metacarpal R, 1.49
P 27 11 2 bone fragments 0.10

TOTAL 88.47
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Table 8.2 SE-RF-19 Miscellaneous Vertebrate (NISP)

W-WW48-49 SS-TT 48-49 PP-QQ 48-49 TOTAL VV-WW48-49 SS-TT 48-49 PP-QQ 48-49 TOTAL SS-TT-48-49 TOTAL
Layer 1 Layer 1 Layer 1 Layer 1 Layer 2 Layer 2 Layer 2 Layer 2 Layer 3 SITE

Class Reptilia
sea turtle 1 7 19 27 1 1 28
medium snake 25 25 25

Class Mammalia
Large pteropodid 21 19 11 51 39 1 2 42 93

Homo sapiens 1 1 1

small odontocete 1 17 14 32 4 4 36

Canis familiaris 1 10 15 26 4 4 30

small mammal 2 2 4 4
small-medium mammal 1 1 1
small-medium and/or medium 
mammal

4 13 60 77 7 7 84

cf.medium-large mammal 1 1 0 1

Class Indeterminate 0
small vertebrate 4 1 5 5
small or medium vertebrate 1 1 1
small and/or medium vertebrate

30 82 238 350 42 42 1 393
medium vertebrate 13 13 2 2 15

TOTAL 97 150 360 607 47 3 59 109 1 717



Table 8.3 SE-RF-3 Miscellaneous Vertebrate (NISP)

Assemblage A Assemblage B Assemblage C Assemblage D SE-RF-3 Total NISP
Layer 1-layer 3 Layer 4-Layer 6 Layer 7- layer 9 Layer 10-layer 12

Class Reptilia
sea turtle 68 1 3 72
small lizard 1 1
medium snake

Class Mammalia
Medium pteropodid
Large pteropodid 12 21 48 47 128
?medium pteropodid/small bird

Large pteropodid/medium bird

small mammal 1 2 3
small-medium or medium 
mammal 7 12 22 39 80
medium mammal 4 3 6 18 31
medium-large mammal 1 1

Class Indeterminate
small vertebrate 2 2
small or medium vertebrate 1 1 19 21
small and/or medium vertbrate 4 1 7 16

28
medium vertebrate 4 4 1 2 11
medium or large vertebrate 1 1
vertebrate- size not specified

1 1 2

TOTAL 100 43 87 151 381
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Table 8.4 SE-RF-3 Fish Bone Summart

Assemblage A Assemblage B Assemblage C Assemblage D
Layer 1 level 1- 
layer 1 level 3

Layer 1 level 4- 
layer 1 level 6

Layer 1 level 7- 
level 9

Layer10-Layer 12 Total
5 elements

Total Elements 
and Special Bones

Acanthuridae- 5 elements 0 0
special bones: caudal tang 1 1 1 3

interneural 17 5 4 3 29
spine 1 1 2

bone fragment 3 1 3 1 8

Balistidae- 5 elements 4 4 4
special bones: dorsal spine 1 1

pelvis
tooth 1 2 1 4

primary interneural 1 1

Carangidae- 5 elements 1 4 5 5
special bones: scute 3 1 1 5

cf. Carangidae interneural 4 1 5

Elasmobranchii (Class)- 5 elements
special bones: vertebra 7 33 2 4 46

tooth 1 1 2 4

Holocentridae- 5 elements
special bones: anal spine 3 4 4 11

Labridae • 5 elements 4 2 6 6
special bones: pharyngeal 0

Lethrinidae- 5 elements 4 5 5 11 25 25
special bones: tooth 1 1 2

Lutjanidae- 5 elements 2 4 3 9 9

cf. Kyphosidae- 5 elements 1 1 1

Muraenidae- elements 2 1 1 4 4
special bones: cf. element of
brachial arch

1 1

Ostraciidae- 5 elements 0 0
special bones: scale 6 9 15

Scaridae- 5 elements 9 4 29 19 61 61
cf Scaridae (elements) 1 2 3

special bones: 4th epibranchial 1 2 1 3 7
pharyngeal 9 3 10 12 34

tooth 6 10 31 5 52

Serranidae - 5 elements 5 3 4 2 14 14

TOTAL 74 77 116 95 129 362
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Table 8.5A SE-RF-19 Fish Bone Summary - Square W-WW 48-49
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Acanthuridae- 5 elements 0
special bones: caudal tang 1 1 2

interneural 1 1
spine 2 1 1 4 2 1 4 3 18

Balistidae- 5 elements 1 1 2
special bones: dorsal spine 1 1 2

pelvis 1 1 1 3
tooth 2 2 4

Carangidae- 5 elements 1 1 2

Diodontidae- 5 elements 6 2 8
special bones: oral crushing plate 1 1

body spine 1 4 2 1 1 2 1 1 13

cf. Fistulariidae- 5 elements
special bones: bone fragment 1 1 1 3

Holocentridae- 5 elements 1 1
special bones: anal spine 1 1 2

Labridae - 5 elements 0
special bones: pharyngeal 1 1 2

Lethrinidae- 5 elements 3 1 4 1 4 1 2 2 1 19
special bones: tooth 1 1

Lutjanidae- 5 elements 1 2 1 1 1 6

Mullidae- 5 elements 1 1 2

Muraenidae 0

Ostraciidae- 5 elements 0
special bones: scale 1 2 1 1 4 1 1 11

Scaridae- 5 elements 14 12 6 14 14 5 7 3 3 1 1 80
special bones: 4th epibranchial 1 1 1 3 2 1 9

pharyngeal 16 6 3 20 7 10 1 1 7 1 1 73
tooth 3 1 7 2 5 2 1 21

Scombridae- 5 elements
special bones: vertebra 1 1

Serranidae - 5 elements 3 3 1 1 8

TOTAL/LEVEL 46 36 24 57 36 27 15 18 26 7 3 295
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Table 8.5B SE-RF-19 Fish Bone Summary - Square SS-TT 48-49

SS-TT 48-49
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Acanthuridae- 5 elements 1 1
special bones: caudal tang 2 2

interneural 0
spine 1 1

cf Acanthuridae spine 2 1 3
bone fragment 1 1

Balistidae- 5 elements 1 1 2
special bones: dorsal spine 1 1 2

pelvis 1 2 3
tooth 1 1 1 1 1 5

Carangidae- 5 elements 1 2 3
special bones: scute 1 1

Diodontidae- 5 elements 1 2 3
special bones: oral crushing plate 1 1

spine 2 11 1 8 2 2 26

Elasmobranch
special bones: vertebra 0

cf. Fistularidae- 5 elements
special bones: bone fragment 1 1

Holocentridae- 5 elements 0
special bones: anal spine 1 1 2

Labridae • 5 elements 1 1
special bones: pharyngeal 4 1 1 6

Lethrinidae- 5 elements 7 7 4 5 1 4 1 29
cf. Lethrinidae element 2 2

special bones: tooth 4 4 2 2 1 13

Lutjanidae- 5 elements 2 2

Mullidae- 5 elements 0

Muraenidae- elements 1 1

Ostraciidae- 5 elements
special bones: scale 1 1 2 1 5

Scaridae- 5 elements 26 48 24 14 3 1 2 118
cf. Scaridae element 1 1

special bones: 4th epibranchial 2 4 1 1 1 9
pharyngeal 29 51 17 5 5 4 111

tooth 2 2 6 1 1 12

Scombridae- 5 elements
special bones: vertebra 0

hypural 1 1

Serranidae - 5 elements 2 5 1 2 10

TOTAL/LEVEL 82 149 64 49 16 13 5 378
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Table 8.5C SE-RF-19 Fish Bone Summary - Square PP-QQ 48-49

PP-QQ-48-49
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Acanthuridae- 5 elements 0
special bones: caudal tang 2 2

interneural 0
spine 0

cf Acanthuridae spine 1 1
bone fragment 0

Balistidae- 5 elements 0
special bones: dorsal spine 3 3 6

pelvis 1 1 2
primary interneural 1 1

scale 1 1
tooth 1 2 3

Carangidae- 5 elements 4 2 1 7
special bones: scute 1 1

Diodontidae- 5 elements 1 2 3
special bones: oral crushing plate 0

spine 5 8 4 17

Elasmobranch 0
special bones: vertebra 2 2 4

cf. Fistularidae- 5 elements 0
special bones: bone fragment 0

Holocentridae- 5 elements 0
special bones: anal spine 1 1

Labridae ■ 5 elements 1 1
special bones: pharyngeal 7 5 1 13

Lethrinidae- 5 elements 10 15 2 27
special bones: tooth 17 23 40

Lutjanidae- 5 elements 2 2 4

Mullidae- 5 elements 0

Muraenidae- elements 2 2

Ostraciidae- 5 elements 0
special bones: scale 2 19 21

Scaridae- 5 elements 60 72 7 139
special bones: 4th epibranchial 7 7

pharyngeal 74 61 22 157
tooth 16 30 6 52

Scombridae- 5 elements 0
special bones: vertebra 4 4

hypural 1 1

Serranidae - 5 elements 2 5 2 9

TOTAL/LEVEL 217 260 49 526
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TABLE 8.6 SE-RF-19 FISH BONE TOTALS

A) 5 cranial elements only
LAYER 1 LAYER 2 LAYER 3 SE-RF-19 RANK

w-ww SS-TT PP-QQ WWW SS-TT PP-QQ SS-TT TOTAL ORDER
Acanthuridae 0 1 0 0 0 0 0 1 9
Balistidae 2 1 0 0 1 0 0 4 6
Carnagidae 0 3 6 2 0 1 0 12 5
Diodontidae 8 3 3 0 0 0 0 14 4
Elamosbranch 0 0 0 0 0 0 0 0
cf Fistulariidae 0 0 0 0 0 0 0 0
Holocentridae 1 0 0 0 0 0 0 1 9
Labridae 0 1 1 0 0 0 0 2 8
Lethrinidae 13 23 25 6 5 2 1 75 2
Lutjanidae 5 2 4 1 0 0 0 12 5
Mullidae 2 0 0 0 0 0 0 2 8
Muraenidae 0 1 0 0 0 2 0 3 7
Ostraciidae 0 0 0 0 0 0 0 0
Scaridae 65 112 132 15 4 7 2 337 1
Scombridae 0 0 0 0 0 0 0 0
Serranidae 7 10 7 1 0 2 0 27 3
Total Square/Layer 103 157 178 25 10 14 3 490

B) Special bones only
Acanthuridae 13 6 3 8 1 0 0 31
Balistidae 7 9 13 2 1 0 0 32
Carnagidae 0 1 1 0 0 0 0 2
Diodontidae 10 23 13 4 4 4 0 58
Elamosbranch 0 0 2 0 0 2 0 4
cf Fistulariidae 1 1 0 2 0 0 0 4
Holocentridae 1 2 1 1 0 0 0 5
Labridae 1 5 12 1 1 1 0 21
Lethrinidae 1 14 40 0 0 0 1 56
Lutjanidae 0 0 0 0 0 0 0 0
Mullidae 0 0 0 0 0 0 0 0
Muraenidae 0 0 0 0 0 0 0 0
Ostraciidae 5 4 21 6 0 0 1 37
Scaridae 83 122 188 20 11 28 0 452
Scombridae 1 0 5 0 1 0 0 7
Serranidae 0 0 0 0 0 0 0 0
Total Square/Layer 123 187 299 44 19 35 2 709

C) 5 cranial elements + special bones
Acanthuridae 13 7 3 8 1 0 0 32 6
Balistidae 9 10 13 2 2 0 0 36 5
Carnagidae 0 4 7 2 0 1 0 14 9
Diodontidae 18 26 16 4 4 4 0 72 3
Elamosbranch 0 0 2 0 0 2 0 4 13
cf Fistulariidae 1 1 0 2 0 0 0 4 13
Holocentridae 2 2 1 1 0 0 0 6 12
Labridae 1 6 13 1 1 1 0 23 8
Lethrinidae 14 37 65 6 5 2 2 131 2
Lutjanidae 5 2 4 1 0 0 0 12 10
Mullidae 2 0 0 0 0 0 0 2 14
Muraenidae 0 1 0 0 0 2 0 3 13
Ostraciidae 5 4 21 6 0 0 1 37 4
Scaridae 148 234 320 35 15 35 2 789 1
Scombridae 1 0 5 0 1 0 0 7 11
Serranidae 7 10 7 1 0 2 0 27 7
Total Square/Layer 226 344 477 69 29 49 5 1199
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Table 8.7 Special Bones and Associated Fish Families

Taxon Element Identified Average number/ fish
Elasmobranchii

sharks vertebrae 70
teeth 100

Muraenidae vertebrae ?

elements of brachial arch* ?

Holocentridae anal spine 1

Carangidae scute 27
interneural* 7

Lethrinidae (Monotaxis) teeth 48

Labridae upper pharyngeal 1
lower pharyngeal 2

Scaridae upper pharyngeal 1
lower pharyngeal 2

teeth 7
4th epibranchial* 7

Acanthuridae caudal tang 2 to 4
dorsal spine 1
interneural* 7

bone fragments*

Scombridae lumbar vertebrae 10
hypural* 7

Balistidae dorsal spine 1
teeth 24

pelvis* 7
primary interneural* 7

Ostraciidae scales 150

Diodontidae dermal spines 250
oral crushing plate* 7

Fistularidae bone fragments * variable

Excerpted from Allen 1992:402 table 8.25
* Indicates elements identified by Dr. Ziegler.
Interneurals also known as pterygiophores (Wheeler and Jones 1989:124).

____________________
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Table 8.8 Characteristics of Fish Families

Family Habitat (a) Typical Foods Capture Methods (b)
Herbivores

Acanthuridae RF algae, detritus S, N, P, A
Green(c)= RF, PAS

Balistidae (few) RF, LA, OR algae A, P
Kyphosidae RF, LA, OR algae S, A, N

Scaridae RF, OR algae N, S, Tr (Green-plus P)

ZooDlankton feeders
Labridae RF,LA, OR plankton N,A,S,P

Benthic carnivores
Balistidae RF, LA, OR crabs, prawns, zooplankton A

Diodontidae RF, OR urchins, molluscs, crabs S, N (Green - plus Tr).
Fistulariidae(d) juveniles in shallow bays, estuaries; 

adults deeper water
small fish and prawns occasionally take a hook

Holocentridae RF, OR Crustacea A, S, P
Labridae RF, LA, OR Crustacea, fishes, worms, molluscs N, A, S, P (Green- plus Tr)

Lethrinidae RF, OR mollusks, Crustacea A, N, T
Mullidae RF, PAS Crustacea, molluscs, worms N, A, P

Ostraciidae RF, LA, OR benthic organism S, P
Serranidae RF, OR Crustacea, fishes A, Tr, N (Green- plus P, S)

Green- RF, OR, LA, PAS

Piscivores
Carangidae RF, PAS, OR fishes, Crustacea, molluscs A, N, S (Green -plus Tr)

Elasmobranchii LA, PE, OR fishes A, N, S
Lethrinidae 

(larger species)
RF, OR fishes A, N, S, T

Lutjanidae RF, LA, OR fishes, crabs, shrimps A, N, S, P (Green -plus Tr)
Green- LA, PAS

Muraenidae RF fishes, octopus, Crustacea T, S, P
Scombridae PE, LA fishes Tr, N, S, T
Serranidae RF, OR fishes, Crustacea A, Tr, N, T, S

Details excerpted from Allen 1992:394-5, Table 8.23

a) RF= innner reef, LA = lagoon, OR = outer reef PAS= passes PE= pelagic.
b) N= netting, S=spearing, \=angling, P=poisoning, Tr=trapping T= trolling
c) Refers to Green 1986.
d) Information on Fistulariidaefrom Munro 1967.



Table 8.9 Comparison of Molluscan Rank Orders

SE-SZ-8* SE-RF-2* SE-RF-2** SE-RF-6* SE-RF-19
Taxon Rank order of taxa >1% Rank order of taxa >1% Szabo Top 20 

species
Rank order of taxa >1% Rank order of taxa >1%

lower middle upper Layer 2 Layer 1 Lower Middle Upper Layer 2 Layer 1
Turbo spp. (T. argyrostomus, T. 
setosus, T. chrysostomus)

8 7 8 1 1 Yes
(+ opercula)

1 5 1
(As per Swadling, plus Tpetholatus, 

and opercula)

1
(7argyrostomus, Tchyrsostomus 

plus opercula)
Trochus spp.(T. niloticus,
T maculatus, Tectus pyramis)

4 4 4 2 3 Yes.
( T. niloticus, Tectus 

pyramis)

2 2 3 2
(Swadling plus Thistrio)

5
(As per Swadling)

Quidnipagus palatam (Tellina 
palatam)

3 Yes

Neritaspp. (N.
albicilla, N. lineata, N. plicata, N. 
polita, N. undata)

3 3 6 3 Yes
(N. polita and N. 

undata)

5

Anadara antiquata 4 4 Yes 4 4 2 4
(Anadara sp.)

8
(A antiquata and A. sp.)

Atactodia striata 1 1 1 4 Yes 2 4 5
Geloina sp. 2 4 5 5 6
Tridacna spp.
(T. maxima, T. squamosa)

6 5 6 5 2 Yes.
(7 maxima)

5 1 1 6 3

Cerithium spp.
(C. aluco, C. nodulosum)

5 5 Yes.
(C. nodulosum)

10 3
(C.cf. nodulosom)

7
(C.cf. nodulosom)

Gafrarium tumidum 2 2 3 6 10 Yes
(G tumidum and 

pectinatum)

4 4

Asaphis violescens 3 4 6 6 3 9
Hippopus hippopus 6 7 10 4 5 4
Cypraea spp. 8 10 10
Periglvpta puerpera 7 7 7 10 10 7 (P. puerpera plus P. spp.)
Vasum turbinellus 10 12
Conus spp. 10 6 10 Yes 10 9
Chama spp. 5 6 9 8
Fragum fragum Yes
Lioconcha spp. 9 3 7
Crassostrea spp. 8 6 (Ostrea sp.)
Strombus luhuanus 8 6 10 6 4 6
Terebralia sulcata 4 4 2
Strombus mutabilis Yes
Strombus gibberulus Yes 6 14 (Strombus spp.)
Lambis sp 9 8 9 13 2
Rhinoclavis vertagus Yes 7 8 7
Mactridae sp. Yes 7
Thais tuberosa 8
Spondylus sp. 9
Latirus smaragdalus 11

* = SE-SZ-8, SE-RF-2 and SE-RF-6 Based on Swadling 1986:138-140 Table 9 .2 NISP.
** = information supplied by K Szabo.

45
2



TABLE 8.10 SE-RF-3 Shell Summary

Level 1 Level 4 Level 7 Level 10 SITE
Taxa NISP NISP NISP NISP TOTAL

POLYCOPHORA 1 0 0 3 4

BIVALVIA
identified in lab 53 80 27 45 205
discarded at site

Chama pacifica 1024 346 527 586 2483
CIGeloina coaxans 116 170 181 195 662
Gafrarium tumidum 497 521 417 825 2260

Tellina palatam 7 20 36 99 162
TOTAL IDENTIFIED 1697 1137 1188 1750 5772

GASTROPODA
identified in lab 965 604 363 789 2721
discarded at site

Strombus spp. 4107 1673 1750 1711 9241
Terebralia palustris 12 41 460 714 1227

TOTAL IDENTIFIED 5084 2318 2573 3214 13189

GASTROPOD PULMONATES 1 5 5 0 11

TOTAL IDENTIFIED 6781 3455 3761 4964 18961
% bivalve 25% 32.90% 68.40% 35.20%
% removed at site 84.90% 80.20% 89.50% 83.10%

UNIDENTIFIED
Bivalves 3 4 7
Gastropods 26 10 2 9 47
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TABLE 8.11 SE-RF-3-Shell - Rank Orders of Taxonomic Abundance ( NISP)

Taxa > 1% of total ALL LEVEL 1 SQUARES ALL LEVEL 4 SQUARES ALL LEVEL 7 SQUARES ALL LEVEL 10 SQUARES

Rank % Rank % Rank % Rank %
Strombus spp. 1 60.3 1 49.3 1 46.4 1 34.3
Chama sp. 2 15 3 10 2 14 4 11.9
Gafrarium tumidum 3 7.2 2 15 4 11 2 16.6
cf. Geloina coaxans 4 1.7 4 9.9 5 4.8 6 3.9
Cerithium columna 5 1.5 7 1.7 7 3
Clypeomorus moniiiferus 6 1.3 5 2.8 5 4.5
Cypraea annulus 6 1.5
Pitar cf. citrinus 8 1.1
Terebralia palustris 3 12.2 3 14.3
Tellina palatam 8 1.99
Total taxa > 1.0% 87% 91.10% 88.40% 90.49%
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Table 8.12 SE-RF-3 - Principal Shell Taxa, Including Voucher Collection

Taxa Habitat Collection point - Green's informants

Strombus mutabilis mutabilis
Swainson, 1821.

Coral sand to 10 fathoms; common (Abbott and Dance 1990:77)
Low tide to 30m on sand and nibble (Coleman 2003: sand, rubble, seagrass species).

Along rocks at Ngimoa

Strombus gibberulus gibbosus 
(Roeding, 1758)

Intertidal to 10 fathoms. (Abbott and Dance 1990:81)
Usually in colonies in sandy bays, in shallow water (Cemohorsky 1972:83)

Collected from Nenumbo and Otelo.

Chama pacifica Broderip, 1835 Intertidal and subtidal rocks (Cemohorsky 1978:183)
low tide to 10m, beneath rocks (Coleman 2003:66 coral reef species).

Attached to rocks along Ngimoa coast 
above high tide mark

cf. Geloina coaxans (Gmelin, 1791) Estuaries, ponds and freshwater (Abbott and Dance 1990:352) Mangrove- must be brought from other 
side of the island

Gafrarium tumidum (Roeding, 1798) Shallow water to 20m, common (Abbott and Dance 1990:352)
Clean sand and muddy sand (Cemohorsky 1972:233)
Estuaries/brackish muddy sand flats, often associated with mangroves. Colonial in 
dense beds (Szabo ms).

Seagrass- imported to site

Terebralia palustris (Linnaeus, 1767) Mangrove mud flats, abundant (Abbott and Dance 1990:64) Mangroves- imported
Tellina palatam (Iredale, 1929) Subtidal to 20m, common (Abbott and Dance 1990:343). Seagrass

Cerithium columna Sowerby, 1834 Low tide to 50m on dead coral (Coleman 2003:66) or low tide to 10m on sandy algae 
covered reefrrocks (Coleman 2003:108). (In Coleman, this is both a coral reef and 
sand/rubble/seagrass taxa).

Cypraea annulus Linnaeus, 1758 Intertidal zone of coral reefs and rocky shores, abundant (Wilson 2002:114)
Low tide to 8m on reef/under rocks (Coleman 2003:70 coral reef species).

Clypeomorus moniliferus (Kiener,
1841)

Intertidal on rocks, very common (Coleman 2003:66 coral reef species)
Under rocks on hard sand covered substrate (Cemohorsky 1978:50).

Cymantium nicobaricum (Roding,
1798)

Shallow water, under dead coral (Abbott and Dance 1990:120; Coleman 2003:96 
coral reef species)

Pitar citrinus (Lamarck, 1818) Clean coral sand or muddy sand, shallow water (Abbott and Dance 1990:356; 
Cemohorsky 1972:233)
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CHAPTER NINE

DISCUSSION AND CONCLUSIONS

INTRODUCTION

"I heard news today 
of men who search 
the earth for lost 
lives, finding in each 
marked stone or ring, 
broken potsherd, 
scrap of painted clay 
or rusted blade 
the mute whisperings 
of the same tale 
we, momentously 
it seems, can tell 
out loud. ...."

Edmond (1984:47).

In the first chapter of this thesis I canvassed a number of theoretical and methodological 
issues relating to the recognition of population intrusions in the archaeological record. 
Secondary population movements are one form of cross-cultural interaction, but may be 
difficult to differentiate from other kinds of interaction such as trade and post-marital 
relocation, or from diffusion of ideas and objects without any movement of people. I 
outlined the approach to be taken in this thesis, which was to investigate the coherence 
of traditions over time taking into account different kinds of constraints. I argued that 
simultaneous changes in multiple traditions, particularly in less constrained aspects of 
material culture relating to enduring cultural beliefs (cultural cores in Boyd and 
Richerson's terms), could be consistent with the arrival of migrants. Issues relating to 
taphonomy and the preservation of the archaeological record were also canvassed in the 
first chapter.

I suggested that the historic period in Reef-Santa Cruz history (after A.D. 1595) offered 
a particularly good control for examining these issues because the archaeological record 
for this period is relatively comprehensive, and there are many narratives recording 
cross cultural contacts, as well as a number of ethnographies that describe late material 
culture. The written sources were utilised to investigate different kinds of cross- 
cultural impacts, and to see what manner of interaction was required to effect 
significant cultural change. They were also employed to attempt to gamer information 
about core traditions in these islands and their materialisation. Lastly, the narratives 
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and ethnographies of the historical period were employed to assess the archaeological 
visibility of the spheres of contact, and of the late material culture documented in the 
narratives. The results of using the narratives and ethnographies for these purposes 
are discussed in the first section of this chapter.

hi Chapter Two, I reviewed the linguistic and human biological evidence pertaining to 
the Reef-Santa Cruz case study. Language mixing to the extent that the original parent 
language cannot be determined is an unusual outcome of cross cultural contact. 
However linguistics is relatively uninformative about the time and place where the 
languages formed. The mixed languages of Santa Cruz and the Main Reef Islands 
were maintained within a wider community of Oceanic speakers - in the immediate 
vicinity on Vanikoro and Utupua, to the north west in the Southeast Solomons, and on 
the Polynesian-speaking Outer Reef islands and Taumako - although lexical and 
structural borrowing took place within the region. Those participating in the local 
trade cycle described by Davenport learned what they needed to of their customers' 
languages. Social arrangements related to marriage and trade accommodated 
considerable linguistic diversity. In regard to the genetic evidence, the distribution of 
certain mtDNA haplogroups has been attributed by researchers to post-colonisation 
dispersal. This is a regional phenomenon, not confined to the Reef-Santa Cruz, the 
timeframe for which has not been narrowed down. In Chapter Two I presented four 
models of population movements that might account for the linguistic and genetic 
situation, and be amenable to archaeological investigation. In the second section of this 
chapter, these models are reviewed systematically in the light of the Reef-Santa Cruz 
data.

THE HISTORICAL NARRATIVES AND ETHNOGRAPHIES - LESSONS 
LEARNT

Systems of cross cultural interaction
In Chapter Three I reviewed the character and impact on traditions of cross-cultural 
encounters between local people and visiting Europeans, in the period from A.D. 1595- 
1935. Two aspects in particular about this interaction merit further discussion. The 
first is the incongruity between material and genetic evidence in these islands. The 
second concerns the ways in which local norms were impacted.

For most of the period covered in the narratives, encounters were characterised by 
curiosity and caution on both sides. Inability to speak the others' language was not an 
impediment to the transfer of goods between parties, but it certainly became a problem 
for those desiring more complex engagements. It was a source of frustration to the
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Spanish whose intention had been to colonise the islands and convert the locals. Later 
seekers after souls (from the Melanesian Mission) were also frustrated by the 
complexity of the local languages. Pidgin and English are now both spoken on Santa 
Cruz and the Main Reefs, and testify to European contact, although they have not 
supplanted the local languages.

The narratives showed that objects can move with little social participation. They 
record the local enthusiasm for trade - Europeans were new trade partners, and an 
additional resource from which to acquire goods. Locals brought the same values to the 
trade encounter with Europeans as they did with other trade partners - competitiveness 
and the objective of making a profit. The wreck on Vanikoro of La Perouse's two 
ships was a boon for the inhabitants of Vanikoro, providing them with desirable new 
goods to disseminate in trade with neighbouring islands. By the late 1800s on Santa 
Cruz, local artefacts were being manufactured for trade with Europeans. But local 
people did not offer Europeans local women for sex, and very few Europeans married a 
local women - i.e. Europeans were not admitted into a different set of relationships, 
obligations and financial transactions associated with women.

Ultimately contact with the European world resulted in transformation of many aspects 
of traditional life, but this could not be appreciated if we examined the human genetic 
evidence alone. The Spanish visit brought some hundreds of Europeans to Santa Cruz, 
some of whom lived on shore. However, the legacy of the Spanish sojourn is minor - 
the site itself; the name of the island; and a brief mention in history books. Subsequent 
to this episode, only a few foreigners have resided in these islands. Nevertheless, 
engagement with the European world has effected changes because of the combined 
impacts of military force, exposure to Europeans ways of life in different venues (e.g. 
at home, on plantations, at the mission school), and entanglement with the European 
economic sphere which ultimately undermined the economic import of the men's house 
organisations. The impact on traditional ways of life of massive depopulation from 
diseases introduced by Europeans cannot be assessed adequately from the narratives.

The local response to foreign ideas was selective and integrative, not wholesale 
replacement of traditional ways of life. The kinds of transformations of local cultures 
occurring have been alluded to in the body of the thesis, and include changes to some 
village structures; adoption of Christianity although in a form accommodating aspects 
of pre-Christian beliefs; and incorporation of some European foodstuffs and material 
goods into local inventories. As discussed, many aspects of these changes are common 
wherever local peoples encountered Europeans, and exhibit a recognisable regional 
signature.
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Issues to do with taphonomy and the adequacy of the archaeological record
The second objective in using the narratives and ethnographies was to evaluate how 
well the archaeological record reflected external contacts documented in the narratives.

The archaeological record is quite variable in its capacity to inform about known 
contacts between different communities. Taumako furnished the Santa Cruz trading 
network with te puki canoes. Excavations of late sites at Taumako have produced 
numerous artefacts which have been listed fairly fully in Davidson (1974) and Davidson 
and Leach (1991). At the Taumako end, the case for influence is quite clear. The 
authors commented in both articles that the affiliations of these objects lay with the 
local Reef-Santa Cruz material culture, and very few even occurred in triangle 
Polynesia. The exceptions were ivory reels from Namu, "which are generally regarded 
as a Polynesian ornament type", and were also known from Tikopia and Vanuatu 
(Leach and Davidson 1991:480). Another ornament without parallel in Reef-Santa 
Cruz collections was a perforated Cassis or Ovula shell, worn on the upper arm or just 
below the knee (Leach and Davidson 1991:480). In the text I discussed some 
apparently distinctively Taumakoan items, such as arrow shafts carved with human 
figures, and notching of a type not illustrated for Santa Cruz.

In this case, a mechanism has been in operation which has homogenised the material 
culture in the direction of the Reef-Santa Cruz materials, irrespective of language 
differences. It has been, it seems, a rather lop-sided process. On top of this, both 
locations have shared in regional processes which have disseminated adzes of Samoan 
type and material, and Terebra/Mitra adzes. Irwin (1992:183-189) examined the 
location and accessibility of the Polynesian Outliers relative to their nearest occupied 
neighbours, and argued that they demonstrate the fine balance between isolation and 
survivability. They are far enough removed from their Melanesian and Micronesian 
neighbours to preserve their Polynesian languages. Polynesian speakers almost certainly 
arrived on the larger Melanesian islands but have not survived there. "Whereas 
Polynesians disappeared from the mystery islands of Polynesia without replacement, in 
Melanesia some communities with links to Polynesia may have been replaced without 
conspicuous archaeological trace" (1992:188).

What the acquisition of many aspects of Reef-Santa Cruz material culture has not done, 
however, is eliminate a basic cultural structure on Taumako - the relationships between 
dwellings, ancestors and property encompassed in the concept of House Society, which 
persists in a remnant form on Taumako, but is not present in the Main Reefs or Santa 
Cruz. Archaeology shows us that contacts with Taumako are of long duration, with 
Taumakoan chert present in Lapita and ceramic sites in the Reef Islands.
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The narratives document commerce at different times between the northern Santa Cruz 
islands and Vanikoro, but few signs of this interaction have been recovered from 
Kirch's excavations on Vanikoro, although admittedly the range of artefacts excavated 
is small. There are items held in common, but these have precursors in both sequences 
and so do not necessarily indicate a recent interaction. The innovation of Mitra and 
Terebra adzes reached Vanikoro. The Tamate dance complex from the Banks Islands 
is practised on Vanikoro, but Banks Island obsidian was not found in Kirch's 
excavations.

The relationships reported between Reef-Santa Cruz inhabitants and people in Santa 
Ana and Santa Catalina were apparently forged relatively recently, as these islands 
lacked village settlements before ca 500 years ago (Swadling 2000). However, there is 
little evidence of this contact that can be discerned archaeologically. The late period 
shell ornaments of the Star Harbour region are generally distinctively different to those 
of the Reef-Santa Cruz, although the influence of Reef islands design on the pearlshell 
disk has been mentioned. An arrow point of Cruzian form was reported by Swadling 
from Nafinuatogo Santa Ana (1988). One piece of "pearlshell(?) inlay" from the 
Mateone site (layer IV) on Santa Cruz may reflect contacts with this area which is 
renowned for this decorative technique, one not practised in the Reef/Santa Cruz 
Islands. Kirch and Yen (1982:271) report a piece of Nautilus or pearlshell inlay from 
Tikopia in a shape typical of designs used on Santa Ana which again must be an import 
as the technique is not used on Tikopia.

Influences which are undetectable archaeologically include one form of the 
anthromorphic duka figure sculptural tradition on Santa Cruz which was probably 
borrowed from the area of Santa Ana and Santa Catalina, making it "the easternmost 
extension of the better known Solomon Islands sculptural tradition" (Davenport 
1990:110). Davenport also recorded a variety of yam on Santa Cruz named The Islands 
of Women, and postulated that an initiation ritual on Santa Cruz and the Reefs had been 
borrowed from the eastern Solomons (1964b: 109).

Networks further west to Ulawa/Malaita, from which chert was obtained in the ceramic 
period, seem to have deteriorated by the late period, as little chert is present in late sites. 
This situation is parallelled in the narratives, as Davenport reported that anyone 
drifting into the region of northern San Cristobal/Malaita would meet a hostile 
reception.

Were we to rely on Terebra/Mitra adzes and the trolling lures as evidence, 
connections between the Reef-Santa Cruz Islands and Micronesia would seem tenuous.
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The evidence is more robust, however, when we add the technologies documented 
historically that leave no archaeological signature. Evidence is accumulating that 
suggests complex webs of relationships linking different parts of Micronesia at various 
times, and contacts between Micronesia, Polynesia and Melanesia, some of them of 
considerable antiquity. Intoh, in particular, has addressed the problems of Micronesian 
origins and contacts with Melanesia, in a series of articles that looked at pottery 
traditions (1992), human origins (1997), and contacts (1999). She has suggested that "it 
may be necessary to look at the two regions as a single broad zone of cultural and 
population exchange", and that the zone extending from northern Melanesia to the 
Carolines was particularly active (1999:419).

Intoh (1999) divided her discussion of contacts between Micronesia (for the purposes 
of that paper, confined to the area where Nuclear Micronesian is spoken, particularly 
the Carolines) and Melanesia into early and later time periods. This section is confined 
to those artefacts or technologies which the Reef-Santa Cruz islands share. 
Ethnographic evidence of two technologies - the backstrap loom and kite fishing - 
linked the Caroline islands to various parts of Melanesia. The invisibility of kite fishing 
in the archaeological record of the Main Reef islands was discussed in Chapter Eight.

The backstrap loom occurs in virtually all of Indonesia, but in the central Pacific it has a 
patchy distribution - in the east and central Carolines; in a number of Polynesian 
Outliers including Nukuoro, Kapingamarangi, Nuguria, Takuu, Nukumanu, Ontong 
Java, Sikaiana, Taumako and Tikopia; in eastern Melanesia on the Santa Cruz Islands, 
the Banks Islands, and Santo in Vanuatu; and in western Melanesia in the St. Matthias 
group and the Takar-Saar coast of Dutch New Guinea (Riesenberg and Gayton 
1952:342-343). The loom was observed by the Spanish in Graciosa Bay in A.D. 1595 
and at Taumako in A.D. 1606.

Because loom weaving can be reconstructed linguistically to Proto Austronesian, Blust 
argued that it was an early introduction into the Pacific, subsequently lost in many 
places (Blust 1995:494, 1996:32). Bellwood, on the other hand, suggested this 
technique may be one piece of evidence pertaining to contacts between Southeast Asia 
and Oceania in the last 2500 years (Bellwood 1993:159). "The absence of the backstrap 
loom beyond a restricted region of the western Pacific suggests that it is almost 
certainly post Lapita in its date of introduction..." (Bellwood 1993:159). Technological 
reconstruction (discussed below), and linguistic analyses of loom parts (Nagaoka 2004) 
seem to support Bellwood.
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By comparing techniques and loom parts, Riesenberg and Gayton (1952) determined 
that the ultimate source of the Pacific loom was in southeast Asia, from whence it 
spread through Indonesia, into the Caroline islands and into Melanesia. This process 
involved complex patterns of diffusion of different elements, in some cases replacing 
earlier traits, and sometimes following slightly different geographic routes (1952:367). 
The Santa Cruz loom shares many traits with Kapingamarangi and Nukuoro looms, 
including cylindrical beams, paired-lath release rod, keel shaped sword and open
bodied bobbin (1952:368-369). Roth (1974[1918]:107) suggested that the pathway 
from there to Santa Cruz was either through St. Matthias and its neighbours, or 
alternatively through Nuguria to Mortlock island, Nukumanu, Ontong Java and 
Sikaiana. Nagaoka's (2004) comparison of linguistic terms for loom parts links the 
Santa Cruz loom to the North Central Outliers (Takuu and Nukumanu).

How productive is it to look at interaction archaeologically?
Linguistics, biology and archaeology may all furnish evidence for interaction. 
However, in the examples discussed above, while the archaeological record does 
preserve some evidence of interaction, it does not necessarily reflect accurately the 
frequency or social import of these interactions. For example, early contacts with 
Europeans left little evidence, and the nature of social relations with Santa Ana could 
not be inferred from the archaeological record. What the record does do, however, is 
reflect a mosaic of traits with different density distributions, and patterns of things held 
in common. The different scales of these distributions point to wider and smaller 
processes at work.

Furthermore, compared with the historic narratives, the archaeological record is a 
comparatively blunt instrument for documenting social boundaries in these islands, and 
as such is a poor basis from which to identify ethnic groups. Many objects regarded as 
iconically Reef-Santa Cruzian, of the sort that find their way into the narratives and 
Pacific art books - red feather money, cuttlefish carvings, the turtleshell overlay on 
disks, duka figures - do not appear in the archaeological record at all (as will be 
discussed later in the chapter). These objects have different areal distributions. Red 
feather money was used as far afield as Taumako, but not in Vanikoro or Utupua, 
whose inhabitants nevertheless supplied feathers for its manufacture through the trade 
network. Anthromorphic duka figures were confined to parts of Santa Cruz Island. The 
Tridacna disk had a wider distribution to Tikopia (at some point reaching the Banks 
Islands), but the overlay was worn only as far as Vanikoro and possibly Taumako. 
Other distinctive features, known from the ethnographies and represented in the 
archaeology, also exhibit different distributions, and timescales. Round houses were 
built on Santa Cruz, but whether they were also built on the Reefs remains to be
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resolved. The circular dance circles built on Santa Cruz, the Main and Outer Reefs are 
another recent innovation, within the last 200 or so years. Furthermore, as noted 
already, in the situations of cross-cultural contact between Europeans and locals the 
specifics of ethnic identity did not seem to matter much beyond a broad characterisation 
of the temperament of foreigners and the potential danger they posed.

Discerning cultural cores and enduring traditions from the historical records
In Chapter One I mentioned a number of apparently enduring cultural beliefs common 
to many Austronesian-speaking communities. Sheppard and Walter (2002), for 
example, found the application of Austronesian cultural concepts relating to mana and 
the place of the ancestors informative in understanding the elaboration over time of 
shrines and aspects of monumental architecture in Roviana. I searched the narratives 
for pointers to the materialisation of traditions that might be able to be traced back in 
time.

In Chapter Four I introduced the concept of the Austronesian House Society as a 
possible cultural core, and discussed the argument of Green and colleagues that Lapita 
communities were an early form of house society. From Davenport's ethnographies it is 
apparent that modem communities living on Santa Cruz and the Main Reef Islands 
were not organised in this way, although remnants of an AN house society were still 
discernible on Taumako. I argued that the archaeological evidence for Lapita as a 
house society was less robust that the argument derived from linguistic reconstmctions. 
Furthermore, the architectural evidence specific to these islands was insufficient to 
postulate when, or in what circumstances, this form of organisation might have been 
abandoned. If decorated Lapita pottery did in fact play some role in manifesting a 
house society, then the link between this medium and the symbol system underwent the 
same change in direction here as it did everywhere else - the technology of pottery 
manufacture continued but was decoupled from the decoration.

Beyond this, it was not possible from the ethnographies and narratives to discern 
adherence in these islands to other core Austronesian cultural beliefs such as those 
studied by Fox and colleagues, nor to determine how they were materialised, if present. 
The traditions of NAN-speakers are poorly known by comparison. However, the 
narratives and ethnographies did not provide a framework for interpreting the role 
played by less constrained aspects of material culture - such as the breast ornament 
overlay or forms of shell ornaments - in preserving social values or beliefs particular to 
any given linguistic group over the long term - i.e. they cannot answer a question 
framed in linguistic terms. According to the ethnographies, for example, the round 
Tridacna breast ornament (locally tema) was evidence of seniority, but there is nothing
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in the archaeological context that would permit this meaning to be extrapolated over 
time. Nor can one infer from the object alone whether the criteria by which seniority 
was achieved remained the same over time.

Some highly symbolic objects, such as the duka posts and anthromorphic figures related 
to tutelary deities, which are linked on Santa Cruz to efficacy in craft production and 
hence accumulation of wealth and status, had no archaeological signature. The ghost 
house in which duka posts were stored was well documented in the contact narratives 
and ethnographies, but this structure has not been found in archaeological contexts 
earlier than Group I sites. Furthermore, the archaeological contexts from which most 
artefacts were recovered were in fact relatively uninformative about social meaning - 
they were not found amongst recurring clusters of objects, or in burial contexts, or 
associated with a shrine for example. The symbolic significance of many portable 
artefacts was simply not able to be inferred, and certainly could not be associated 
exclusively with either AN or NAN speakers.

Nor was it possible given the nature of the archaeological assemblages, to investigate 
an alternative formulation of traditions as culturally inculcated systems of technological 
production. Such an approach benefits from access to numerous data sets from many 
areas for comparison, and requires assemblages which retain both finished product and 
the residue of manufacturing sequences.

ASSESSING THE ARCHAEOLOGICAL EVIDENCE FOR MIGRATION INTO 
SANTA CRUZ AND THE MAIN REEF ISLANDS

In this section, I evaluate the archaeological evidence against the four models of 
migration outlined in Chapter Two. Before doing so, it is worth restating here two facts 
about biogeography that affect residents of these islands, irrespective of their specific 
histories. The first is that there are considerable differences in size and natural 
resources between Santa Cruz and the Main Reefs. In the ethnographic period, the 
Main Reefs are a small landmass with a high population density, too high to be self- 
supporting in food requirements, which were supplemented by supplies from Santa 
Cruz. This dependence was not mutual - Santa Cruz did not need them. The imbalance 
is perhaps reflected in the fact that Main Reefs people surrendered women as brides and 
concubines to Santa Cruz, but Cruzian women did not marry off Santa Cruz.

The second point relates to the accessibility of Santa Cruz and the Main Reefs. As I 
have noted previously, Europeans portrayed these islands as very remote. Irwin 
(1992:21) has shown that there is a systematic relationship between island accessibility
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(measured by target angle and distance between neighbouring islands) and the age of 
settlement for islands. A "significant navigational threshold" in the corridor occurred 
between the eastern end of the main Solomons chain and Santa Cruz, which explains 
the pattern of later colonisation of Remote Oceania. However, the same zenith stars 
passed over the south of the main Solomons and Santa Cruz and if people became 
aware of some kind of latitude sailing, it would have been a relatively simple matter to 
sail between the two areas following the zenith star path, propelled by seasonal winds 
(Irwin 2006:25).

Keeping these points in mind, we return below to the models, outlined in Chapter Two.

Recapping the models

Model One: In situ continuity from a diverse colonising population.
This model entertained the possibility that there has been linguistic, genetic and cultural 
continuity from the original Lapita colonisers i.e. that much of the genetic variability 
present in modem populations and at least some of the language mixing, was pre
existing in the original communities that colonised Santa Cruz and the Main Reefs. 
Archaeologically, we would not expect to see any major ruptures or disjunctures in the 
record.

Model Two: Immigration by discrete groups of AN and NAN speakers, and 
linguistic development (mainly) in situ.
This model considers Wurm's scenario that there was an influx of NAN speakers into 
the area, and that the social relationship between AN and NAN altered during a period 
of isolation following the cessation of obsidian supply to the area. He was unsure 
whether NAN and AN speakers arrived at the same time (i.e. at first colonisation) but 
had different social status, or whether one community preceded the other. The model 
differs from the first in that Wurm appears to have envisaged social differences (in 
status for example) between distinct groups speaking different languages.

Archaeological indicators of a common arrival time would be evidence for different 
status markers, and perhaps different architectural traditions, or enclaves within 
settlements. If NAN speakers arrived later in sufficient numbers to avoid losing their 
language through language shift, then distinctive material complexes should be present.

Model Three: Off-site development of the mixed languages and intrusion into the 
area.
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This model entertains the possibility that a significant volcanic event rendered the Reefs 
uninhabitable for a period of time (Green pers. comm. 2006), and that they were 
recolonised by people speaking an ancestor of the present mixed languages. If the 
Main Reefs were the locus of resettlement, then there should be a point in the sequence 
of abrupt cultural change exhibiting discemibly different material traditions from Santa 
Cruz. There is a possibility also of new faunal introductions. (Marked differences 
would not be observable had the Reefs been resettled by people from Santa Cruz).

This model also requires that the mixed language(s) spread to Santa Cruz. Whether this 
occurred peacefully through relocation of members of communities already familiar to 
each as trade partners, or whether it was a more competitive situation might be 
indicated signs of hostility such as increased use of weapons or fortifications.

Model Four: Intense post-colonisation contact between AN-speaking residents and 
NAN speakers elsewhere, perhaps through trade and involving relocation.
This model allows for linguistic influence through contacts with NAN speakers in other 
locations, and assumes genetic admixture by relocation of small numbers of people into 
the Reef-Santa Cruz. Archaeologically the existence of enduring networks might be 
recognised by the presence of exotic materials and the introduction of new objects.

The archaeological evidence relating to these models
In order to choose amongst these models, the evidence is reviewed below.

Settlements
Areal excavations on a larger scale than have so far been conducted are required to 
enable the identification of enclaves within settlements of the ceramic period, so 
evidence pertaining to Model Two is not available. Features such as men's houses and 
cult houses and dancing grounds which are components of traditional settlements are 
not well known from Lapita or plainware sites, so interpretation relies heavily on the 
evidence of house forms. At no point in the sequence was it possible to identity two co
existing but unrelated architectural traditions. At wider spatial and temporal scales, 
locally idiosyncratic features such as the change to oval shaped structures or round 
houses, appear less incongruous and do not require recourse to external explanations. 
In the regional context, there are cross-cutting networks in which features are shared 
differentially. If the original colonisers were organised as an early form of house 
society, it is not possible to identify when in the sequence this form of organisation was 
abandoned.
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Shell artefacts
The affects of post-depositional deterioration of artefacts caused by weathering were 
significant for objects made of shell recovered from SE-RF-19. The affect was not 
sufficient to preclude categorisation of shell adzes but did, in the case of the single shell 
ornament from this site, make it difficult to identify the shell species and to recover the 
form. Overall, assessment of continuity or change in shell ornaments over time was 
hampered by the number for which the form could not be reconstructed or the material 
identified.

There are few components of the Lapita shell ornament suite that survive into Group I 
sites - a fact completely congruent with the direction of change observed in 
neighbouring sequences. Nor were there any additions to the ornament suite that 
permit identification of external derivation. In the late material culture, local ornament 
styles are discernible, and many Reef-Santa Cruz shell ornaments are readily 
identifiable from those worn by neighbours to the north (Santa Ana) and south 
(Vanuatu).

The rib form Tridacna adzes found in SE-RF-19 are unusual, but apparently require no 
additional technological skills to manufacture. Given the lack of standardisation of 
form, I have not been able to identity any external source for them, and in my view they 
probably represent a local innovation rather than external influence. The preference for 
shell adzes developed over time on the Main Reefs can be explained by environmental 
constraints. The late adze suite contains some Tridacna adzes that resemble both Lapita 
dorsal and hinge forms, with the addition of Terebra/Mitra adzes which form a regional 
horizon.

The Mdailu site is most informative about continuity from decorated Lapita to 
plainware levels in the production of one-piece fishhooks in pearlshell, and trolling 
lures in Trochus. One piece shell fishhooks are rare in the late sites. This cannot be 
explained by unavailability of materials, but is not unusual in a wider geographic 
perspective. No trolling lures are known from late archaeological contexts, and the one 
illustrated by Koch (1971) has Solomonic stylistic affiliations.

Bone artefacts
Lapita bone assemblages are less coherent than other aspects of the Cultural Complex. 
Bone artefacts are usually rare compared with other object classes, are often very 
fragmented making typological comparisons difficult, and are difficult to identify to 
source species. There are few continuities from bone assemblages of the ceramic sites 
(Goup III and IV) into late period sites (Group I). Arrow points appear in late sites.
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The choice of bow and arrow for fighting links the Main Reefs and Santa Cruz with 
neighbours to the north and south, with whom the Cruzians also share the manufacture 
of composite arrows and poisoned arrows, and points of human bone. The shaft 
decoration of Cruzian arrows is distinctive.

Lithics
In Chapter Six I referred to Green's observation that the geographic range of lithic 
sources represented on Santa Cruz and the Main Reefs during the Lapita period was not 
typical of Lapita sites in other islands of Remote Oceania.

There is a change in obsidian sources during the ceramic period in the Reef-Santa Cruz 
sites. In the Lapita sites (Group IV), Talasea obsidian predominates, with a minor 
amount of Admiralties and Banks obsidian present. In SE-RF-19 (Group III), obsidian 
from the Umrei source (Admiralties) is present in conjunction with Banks Islands 
glass, but there is no obsidian from the Talasea source. The Umrei obsidian testifies to 
continued contacts with the west, while the predominance of Banks glass accords with 
the patterns observed in Taumako and Tikopia. Obsidian is rare in late sites (Group I), 
but was reported by McCoy and Cleghorn for Mateone. This material is likely to be 
Banks derived.

In regard to chert, SE-RF-19 reflects the same pattern found in Green's three Lapita 
sites, which contained true chert from three regions/sources - Ulawa/Malaita, the Duff 
islands, and a third unknown source, possibly Northern Vanuatu or north of Tikopia. 
Chert is absent from, or only minimally represented, in late sites, from unknown 
sources.

Continuity in Lapita stone adze forms into plainware contexts is evidenced by one adze 
from Mdailu. The preference for greenstone also survived into the plainware period, 
but "glitter" is confined to decorated Lapita sites at this point. Continuity in the use of 
slingstones is the most parsimonious explanation for their presence in SE-RF-2 and in 
multiple sites of the late period. However, there are no slingstones in intermediate sites, 
so the case is not watertight.

Lithic raw materials in the late sites are predominantly intermediate volcanics and 
miscellaneous rocks of local origin, either from Santa Cruz or Tinakula, representing a 
reduced geographic range over which materials are acquired. The stone "knife" of local 
material surface collected from SE-RF-3 is a mystery as no such tool is mentioned in 
the literature, nor are examples known from any other Group I sites. The stone bowl
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fragment from SE-RF-2 is also a unique object, and is probably not in secondary 
deposition in this site as stone bowls are not documented ethnographically.

At the late end of the sequence, these islands are the recipients of adzes of West 
Polynesian form and Samoan material, which are distributed over a wide area from San 
Cristobal, and including Tikopia, Anuta and Taumako. Despite documented contacts 
with San Cristobal and Santa Ana, there are marked differences in lithics - e.g. the 
grooved celts found in those locations are not emulated on Santa Cruz and the Main 
Reefs.

Overall, the lithic evidence supports continuity in lithic forms between decorated Lapita 
and plainware sites, but contraction in obsidian networks already by the plainware 
period. In the late sites, lithics are predominantly of local origin, and what little 
obsidian there is (it is not found in all sites) comes from Banks sources.

Coral
In the Reef-Santa Cruz case, comparison of coral tool forms suffers from the problem 
of rather nondescript shapes which owe more to the natural form of the animal than 
obvious modification. Adventitious use of coral is common in this region, and there is 
little in the published reports and ethnographies to indicate anything culturally 
distinctive about the way it is fashioned locally.

Ceramics
Pottery production ceases (about 100 B.C. - A.D.100) after a period in which plainware 
only is produced. As is the case with Taumako, the incised and applied relief tradition 
recovered from Tikopia and Vanikoro ( whatever its derivation) does not find its way 
here. Some of the undecorated vessels from the Lapita suite appear to drop out of the 
later repertoire, in which the dominant rim form is a simple everted rim, probably from 
a necked globular pot (although it was difficult to evaluate the degree of neck 
constriction). Deterioration of shell temper in plain pottery may complicate assessment 
of change over time in this aspect of ceramic technology and furthermore, the poor 
surface condition of ceramics from SE-RF-19 made it difficult to assess the use of slips 
or other surface treatments. The small sherd size in SE-RF-19 impeded reconstruction 
of vessel size and shape, and possibly limited the range of explanations for ceramic 
change that could have been explored had the assemblage been in better condition.

No external derivation could be identified for the plainware tradition, which did not 
provide much that was in any way distinctive as a basis for comparison. The plainware 
assemblages did not contain any new vessel forms; there were no handles or spouts, and
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only very simple rims forms. So far as could be reconstructed, the manufacturing 
technology was similar to Lapita assemblages - sand or shelly-sand tempers originating 
from Santa Cruz, low firing regime, and paddle finishing.

In my view, the plainwares are derived from the Lapita tradition, and represent a 
simplification of both rim and vessel forms. What variation exists between plainware 
assemblages could be accounted for by a combination of temporal separation, and 
acquisition from different villages of supply.

Fauna
Agricultural practices on Santa Cruz and the Main Reefs develop from a common 
Oceanic plant roster, with a rather greater emphasis here on tree cultivation than is seen 
among neighbours to the west. Other subsistence practices continue, with some change 
in shellfish gathering perhaps attributable to mangrove growth arising from 
sedimentation due to ash runoff. Despite the decline in fishhooks, the fish catch is 
consistent throughout the sequence, except for the absence of Diodontid in the late site. 
The problem of the Rattus exulans haplogroup remains to be solved, but this can only 
be achieved in a regional perspective. The absence of dog bones from sites with 
decorated Lapita pottery, but presence in plainware contexts raises the possibility that 
dogs were a later introduction. Apart from this, no additions to the faunal inventory, or 
new prey capture techniques, that might indicate the arrival of human migrants after the 
Lapita period could be identified.

Before proceeding to evaluate the models above, it is necessary to address the uneven 
site representation, whereby Group II sites (early aceramic) are represented by one site 
only, the Novlao rockshelter complex, which yielded few diagnostic artefacts.

Uneven representation of sites (see Table 2.11)
As Table 2.11 illustrates, the period between the cessation of ceramic production 
(Group III sites) and the late sites (Group I) is represented only by levels V-VII from 
Novlao. The question arises as to whether there is a genuine absence of sites during this 
period, as would be the case for Green's scenario of a serious volcanic event (pers. 
comm. 2006), or whether it is a sampling gap resulting from low site visibility 
following the end of ceramic production and before the construction of monumental 
features at the late end of the sequence. Such gaps are also common in neighbouring 
sequences (e.g. see Bedford 2000).

McCoy and Cleghorn (1988) remarked that there were few items of material culture 
that linked earliest aceramic and later sites - Tridacna shell adzes, shell arm rings, nut
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cracking stones, round houses and stone-lined ovens. As the claim for round houses has 
been re-evaluated following reinterpretation of their shape, there are few distinctive 
objects that bridge the time-gap, giving the appearance of a major disjuncture in the 
sequence during this interval. To overcome the problem of poor site representation, I 
tried to do two things - i) compare retention and loss of artefacts of the Lapita cultural 
complex in Reef-Santa Cruz assemblages with Lapita complexes in other sequences, to 
see whether different kinds of processes seemed to be at work; and ii) assess the 
origins of different elements of the later material culture using the documentary 
sources.

I found that on Santa Cruz and the Main Reefs, the material complex of late sites is an 
accumulation or palimpsest of components of different longevity, origins and variable 
geographic distribution. In Group I sites recognisable remnants of the Lapita Cultural 
Complex endure, as they do in sequences elsewhere. Which objects survived 
specifically varied from place to place. Locally, the Tridacna adze tradition is Lapita 
derived, but this is not unusual as some forms of these adzes (usually the dorsal rather 
the hinge region adzes) survive in many other sequences. Shaped slingstones perhaps 
share the same timespan, but are only sporadically reported from early sites. Thereafter, 
they are irregularly distributed in the wider region which extends to Micronesia, where 
the sling has been abandoned in some places, or unmodified cobbles are used. Shaped 
slingstones were not reported in the historic narratives from the Reef-Santa Cruz, being 
represented as "charms" by Edge-Partington. The kapkap/tema disk may also have 
considerable time-depth in this area, although only a few remnants have been recovered 
from any early sites anywhere. As described previously, in the historic period this 
ornament form (and variations on it) are widely distributed to the west, and there are 
stylistic links to the Carolines.

In the late sites, Terebra/Mitra adzes appear, which are durable evidence of a regional 
horizon encompassing sites in Melanesia and Micronesia. The backstrap loom is 
another non-durable link. A very few adzes of Polynesian affiliation also appear in late 
sites, again part of a wider process extending to San Cristobal and Vanuatu.

From the historical sources I was able to identify some aspects of material culture that 
are innovations post-dating the Spanish visit - i.e. to refine the chronology beyond what 
was possible from the late archaeological record. Red feather money seems to be in 
this category, and possibly the turtleshell overlay on the breast ornament. On present 
evidence, the monumental form of the dance circle was a very recent development, 
adopted from Santa Cruz, to the Main and Outer Reefs, but not beyond. This feature is 
well represented in the narratives, but there is no explanation for its form, and
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conflicting information as to its ownership and management. The round houses of the 
late period may be confined to Santa Cruz, but otherwise the interior layout of houses 
and their uses are similar on the Main Reefs, as are the main components of 
settlements.

For some elements of late material culture there is no evidence concerning their 
ultimate age. The dried breadfruit nabo, for example, has not so far been documented 
archaeologically, but has an antiquity of at least 400 years based on the Spanish reports.

Overall, taking a wider geographic perspective, it was not apparent from the rate of 
change or the types of change in material culture that there was a different history of 
process occurring in these islands. The material culture of the late period is of diverse 
origins. Given these facts, any argument that the late material culture represents a 
cultural unit intrusion is not well substantiated.

Conclusions
The following conclusions and arguments are based on the evidence to hand - evidence 
from another site may be able to carry the argument forward. Models Two and Three 
both envisage the arrival of migrant communities, but at different times. In Model Two, 
migrants arrive during the Lapita period, while Model Three envisages recolonisation 
of the Main Reefs after a volcanic eruption. However, at neither of these times, nor 
indeed at any other time in the occupational sequence, can I find evidence for the co
existence of two separate cultural traditions. Nor is there a point at which the Reefs 
record substantially diverges from that on Santa Cruz. As a group, the plainware sites 
(Group III) exhibit some continuities from decorated Lapita sites, and some changes, 
particularly in the sources of lithic materials. The direction and tempo are consistent 
with changes observed in other sequences, and do not suggest additional cultural inputs 
on a massive scale. The Umrei obsidian in SE-RF-19 (Group III site) testifies to 
continued contacts with the west. Dog bones in plainware sites may also indicate a later 
introduction, although genetic evidence as to their place of origin is lacking. In the 
light of the discussion above, and in the absence of more extensive geomorphological 
evidence concerning the effects of volcanic activity (from Tinakula) on the Main Reefs, 
the third model of abandonment and re-occupation by migrants is not well supported. 
Had the Reefs been abandoned, it would be difficult to argue, given the paucity of 
evidence currently available, that they were not simply reoccupied by people from 
Santa Cruz.

Model One entertained the idea that the colonising communities were already 
biologically and linguistically heterogeneous. Model Four proposed that the language
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mixing took place within the context of ongoing interaction with NAN speakers, and 
some relocation. The main difference between these models is where the interaction 
took place. These scenarios are difficult to separate archaeologically. I can find no 
basis in the archaeological evidence to discount Model One - continuity from diverse 
founding communities - but equally I cannot discount the possibility that they were not 
heterogeneous. The Reef-Santa Cruz Islands were never a closed system, and processes 
of diversification continued (to different degrees) over time. As noted above, there are 
many aspects of Lapita assemblages which survive into plainware contexts. However, 
there is also evidence for continued contacts with the west, in the Umrei obsidian and 
chert from Ulawa/Malaita in SE-RF-19. Given Anthony's statement that people move 
to locations about which they have prior information, then we cannot discount the 
possibility that people did move into the Reef-Santa Cruz - they just do not seem to 
have done it en masse as a secondary migration. Acquisition of Banks obsidian at all 
phases testifies to ongoing contacts to the south.

By the late end of the sequence, numerous artefacts attest to participation in local 
networks in operation from ca A.D. 1000 and thereafter - these islands are the recipients 
of Terebra/Mitra adzes and other non-durable technologies from Micronesia, as well as 
other stone adzes of Polynesian form. Nagaoka (2004) has made the argument on 
linguistic grounds that the loom was spread through the agency of Polynesian Outlier 
communities. The lithic evidence from late sites shows a reduced range of sources, with 
most of the Reefs material derived from Santa Cruz or Tinakula.

The archaeological evidence overall suggests continuity, with additional inputs over 
time from diverse sources, not cultural replacement.

It can be noted that Santa Cruz and the Main Reefs Islands are geographically situated 
to receive castaways as well as purposeful visitors from east and west. At different 
times, different influences washed through here (eg from Micronesia and Polynesia) - 
probably more than we know of from the archaeology - but not at a rate or scale that is 
incongruous in the wider regional context. Networks of interaction of varying 
geographical scales can be recognised at different time periods. To this extent, history 
in the islands is reticulate.

Retentions and deletions from the founding Lapita Cultural Complex occur over time, 
but not at a rate or scale that is incongruous in wider context. Some changes in material 
culture were influenced by local materials and conditions, while others choices are less 
constrained. It is not possible on data presently available to indicate a point of 
disjuncture in the sequence likely to indicate the arrival of a different cultural group.
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The material culture of the historic period is a palimpsest of objects with different 
origins, and geographic distributions.

There is a significant sampling gap in the representation of early aceramic sites. The 
possibility of a volcanic event and the degree of dislocation (as postulated by Green 
(pers. comm.) is hard to assess. With the data currently available, the predominant 
process on these islands seems to have been cultural lendings and borrowings, not 
replacements.

The concept of archaeological traditions as evidence of enduring cultural beliefs and 
values did not prove to be particularly productive in this case study. The narratives 
lacked sufficient detail to reconstruct likely candidates for such traditions, and to 
understand how they were materialised. However, given the nature of the 
archaeological evidence in this case study, comparisons with other cases from 
Melanesia and elsewhere might provide more insights in the future.

The absence of obvious candidates for phenotypes that materialise core structures 
returns us to the issue of appropriate theoretical models for culture change, as 
discussed in Chapter One. I have noted many times the inadequacy of the record in this 
case either in relation to gaps in the sequence, or post-depositional deterioration in 
artefacts, but even if we had a better record, would strictly evolutionary arguments for 
cultural change, as advocated by Terrell and colleagues, provide a convincing 
explanation for this sequence? The Reef-Santa Cruz record testifies to diverse 
influences over time, but it is difficult to identify their sources. There are few aspects of 
material culture for which the lineages required by the evolutionists (see Chapter One) 
could be constructed (e.g. ceramics). If the process that produced the record is 
evolution, change results from selective pressure (e.g. time budgeting, competition, 
differential fitness) operating on the material that history provides, and from stochastic 
variation. But it is not easy to describe the Reef-Santa Cruz record overall in terms of 
selective pressure, although individual elements might be amenable to this approach - 
e.g. the energetic effort spent in constructing cobble walls in the late sites might be 
explained in terms of increasing competition and population growth. But overall, if 
cultural continuity and transformation result from selection operating on, or directed by, 
core structures that carry the cultural code - as Sheppard and Walter suggested 
(2002:55) - then it is difficult to identify such structures in this sequence, and there do 
not seem to be strong selective pressures acting to replicate them. It may be that in 
small populations other processes are more influential.
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APPENDIX 2.1
ALTERNATIVE ISLAND NAMES

Santa Cruz
This name is derived from the Spanish visit in A.D. 1595.
It has various local names including Ndeni, Nidu, Nendo, Nitendi (Davenport 1964a, 
2005). Renamed Lord Egmont’s Island or New Guernsey by Carteret (1965).

Tomotu Neo - small island to the northwest of Santa Cruz.
Also called TeMotu Neo by the missionaries. Located on this island was the 
missionised village of Te Motu. One side of the island was referred to as Te-Motu and 
the other Nibi (O'Ferrall 1908:11) Called Trevanion Island by Carteret (1965).The 
Spanish called it Huerta, which Burney translated as the Orchard or Kitchen Garden 
(1967[1806]).

Tomotu Noi - small island to the southeast of Santa Cruz
Mapped as Lord Howe’s Island or New Jersey by Carteret (1965).

Tinakula - the volcano to the northwest of Santa Cruz
Also known as Tenacora, it was mapped as Volcano Island by Carteret (1965).

Islands of the Main and Outer Reefs
The largest of the Main Reef Islands is known by various names on different maps. 
These include: Lomlom (Hughes 1981:22) - sometimes this name is also applied to the 
island cluster; Ngalo (again sometimes referring to all the Main Reef Islands); 
Ngambelipa (Green 1976:248) or Ngabelipa (Davenport 1969:154); and Neuwa (Green 
site record forms).

The second largest island is variously named Ngangaua (Green 1976:248); Ngagaue 
(Davenport 1969:154); Ngawa (Hughes 1981:22); or Te Motu Taiba (Green field 
notes).

Gnimbanga (from the two small islands G. Nende and G. Tema) is also rendered 
Ngimbanga (Green 1979:248), orNibange (Davenport 1969:154).

Utupua
Named Lord Edgecombe's Islands or New Sark by Carteret (1965).

Vanikoro
Recorded as Mannicolo by Dillon (1972[1829]), and as Pitt's Island by Captain 
Edwards of the Pandora. Called the Recherche Islands by D'Entrecasteaux (Rossel 
1808), and Ourry's Island or New Alderney by Carteret (1965).
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APPENDIX 3.1
THE HISTORIC PERIOD: A.D. 1595 - A.D. 1935.

INTRODUCTION

The expected cast of European characters is involved in the contact history of the Reef- 
Santa Cruz islands: mariner-explorers, whalers, traders, missionaries, administrators, 
holiday-makers, scientists and anthropologists - and many left narratives of their visits 
to these islands. The duration of their encounters with locals differed, as did their 
character, and motivation. Their observations of the indigenes were recorded with 
varying degrees of intelligence, accuracy and empathy. This thesis makes considerable 
use of eyewitness observations from A.D.1595-1935. Information has been extracted 
regarding the process of cultural interaction in general, and the particulars of settlement 
location, features and organisation; the transfer of materials between cultural systems; 
human biology; material culture and subsistence practices.

As a critical review of ethnographic sources is a requirement of the direct historical 
approach, it is important to understand both the limitations and value of these records. 
Lyman and O'Brien (2001) document the early usage of this direct historic approach in 
Americanist archaeology, which is a form of direct analogical reasoning used to apply 
ethnographic observation to archaeological explanation. The basis of the method is 
Darwinian evolution, therefore involving the use of homologous similarities (2001).

The method is outlined by Steward (1942:337):

"Methodologically, the direct historical approach involves the elementary 
logic of working from the known to the unknown. Lirst, sites of the 
historic period are located. These are preferably, but not necessarily, those 
of identifiable tribes. Second, the cultural complexes of the sites are 
determined. Third, sequences are carried back in time to protohistoric and 
prehistoric periods and cultures."

In the Americanist case, some argued that European-introduced epidemics and other 
changes so drastically altered traditional ways of life that written accounts could not 
provide analogies for past behaviours (see discussion in Lightfoot 1995). Written 
records require rigorous and critical appraisal, paying particular attention to the 
following: i) changes occurring within the timespan covered by written records; ii) 
points of divergence as well as agreement between ethnographic and archaeological
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evidence, iii) the reliability of observers - their training, the capacity in which they 
made their observations, the opportunities they had for observation, and whether other 
observers corroborate their evidence (see discussions in Stahl (1994:182), Lightfoot 
(1995: 205), and Wood (2000:41)).

The historical outline presented below is structured to introduce the various European 
interest groups, rather than following a strictly chronological framework. In particular, 
I consider the duration and tenor of each visit in the primary sources selected. Where 
possible, I have used English language versions of texts in foreign languages. Texts in 
French were translated for me by P. Sheppard.

MARINER-EXPLORERS: THE SEARCH FOR LOST ISLANDS AND LOST 
SHIPS

In the 16th to 18th centuries the European powers explored and charted the southern 
oceans, endeavouring to locate the Great Southern Continent, and acquire new 
territories. The Reef-Santa Cruz Islands were drawn into this project when Alvaro de 
Mendana returned to the Pacific in A.D. 1595 to establish a Spanish colony in the Isles 
of Solomon he had "discovered" almost thirty years earlier. Unable to relocate the 
Solomons, he found instead the island called Nendo (or Nidu) by its inhabitants, but 
which is known to outsiders by the name the Spanish gave it - Santa Cruz. The island 
was first sighted on 7 September, and the colony was founded on 22 September at the 
western end of the island, in Graciosa (Gracious or Beautiful) Bay. The name evokes 
the relief of the disgruntled party at finding a suitable place to settle, and their hopes for 
the future. Yet, when they sailed away on 18 November, "They turned their eyes to the 
huts of the settlement, saying 'Ah! there you remain, thou comer of Hell, that has cost 
us so much! mourning for husbands, brothers, and friends'... " (Markham 
1967[1904]: 103).

How the colony failed after slightly more than two months makes sad reading. The 
original complement of settlers was greatly depleted by the loss of the Almiranta, 
Santa Isabel, just before making landfall at Santa Cruz, with between 130 and 182 
people on board. Successive searches failed to find her. The approximately 224 people 
who settled at Graciosa Bay found the Cruzian climate taxing, as did many Europeans 
subsequently, and were demoralised by their inability to treat the fever that afflicted 
them and killed many, including Mendana himself. The morale of the party was not 
robust from the beginning, and dissent increased as it became clear that this land would 
not yield the personal wealth in gold and pearls that had lured colonists on this venture.
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Mendana ordered the executions of the Camp Master and other members of his party to 
suppress mutinous rumblings. The long term viability of the settlement was 
undermined by their mistreatment of the Cruzians, whose food supplies were exploited, 
houses burned, and whose 'chief Malope was unconscionably murdered by the Spanish. 
Eventually the colonists were so depleted by illness and death that they were barely able 
to protect themselves from the attacks the enraged locals launched against them.

Mendana's pilot Pedro Fernandez de Quiros is the author of the first description of 
Santa Cruz and its people, which predates by about 180 years subsequent European 
narrations. Not only is it an early insight, but it is based on a period of observation of a 
little over two months, considerably longer than many of the Europeans who have 
written about the place since. It is not geographically comprehensive, however, and 
despite making four additional voyages around Santa Cruz and Tinakula, and to the 
Reef Islands (Jack-Hinton 1969:129), most of Quiros' descriptions are confined to 
Graciosa Bay on Santa Cruz, the site of the Spanish settlement, and to the adjacent 
small island of Tomotu Neo (Trevanion Island) which they called "Huerta" ("the 
Orchard or Kitchen Garden" (Burney 1967[1806]:164)), said to be well populated on 
the coast and inland (Markham 1967[1904]:48). Quiros did not explore the interior of 
Santa Cruz (1967[1904]: 53) and he does not speculate about conditions there.

Translations in English of Quiros' chronicle are found in Markham (1967[1904]), 
Dalrymple 1967[1770] and Burney 1967[1806], but these are derived from different 
source documents. Only Markham (1967[1904]) had access to the longer document, 
the Historia del descrubimiento de las regiones Austriales hecho por el General Pedro 
Fernandez de Quiros, published by Don Justo Zaragoza in Madrid in A.D. 1876. This 
is one copy of the Quiros-Burmudez relation which gives Quiros' account of Mendana's 
A.D.1595 voyage, and Quiros' own in A.D.1606. Markham (1967[1904]) also reprinted 
an earlier translation by Lord Stanley of Alderley of a shorter letter about the A.D. 1595 
voyage from Quiros to Dr Don Antonio de Morga, the Governor of the Philippines. 
The translations in Burney and Dalrymple are derived from various abridged versions 
of the longer relation.

Given the range of source documents and number of translators, some discrepancies 
between versions are to be expected. However, doubts as to the accuracy of 
Markham's (1967[1904]) translation (Graves 1950:ix; Jack-Hinton 1969:349 note 6) 
add a further complication. I have requested clarification of some points in the Historia 
from the staff of the Spanish Department, University of Auckland. I have also 
compared the three English versions, and indicate in the chapters instances where the
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differences are material. Where the versions agree, I refer to Markham only, derived as 
it is from the more comprehensive source document.

Quiros led another expedition in A.D. 1606, this time sighting Taumako (the islands of 
the Duff Group) on 7 April. His short visit was notable for the accommodation 
reached between the Spanish and the local 'chief Tumai. Some of the Spanish resided 
in a local village for a period of seven days (Torquemada in Markham 
1967[1904]:435), and Tumai remained with them. Both sides eschewed the use of 
weapons; names and gifts were exchanged, and Tumai ensured that wood, water and 
food were supplied to the Spanish. The manner of the Spanish departure on 18 April 
was execrable, given Tumai's efforts at diplomacy. The Spanish kidnapped four locals, 
attempting unsuccessfully to conceal this act from him.

Unlike the A.D. 1595 expedition, many eyewitness accounts of this encounter remain, 
but I have concentrated on those translated in Markham (1967[1904]). These include 
Quiros' account from the Historia, and his 8th Memorial, plus narratives from de Leza 
(Chief Pilot), Torquemada, and de Torres. These accounts are valuable for two 
reasons. Firstly, Quiros interrogated the Taumakoans about their geographical 
knowledge, and was careful to corroborate the information he was given. From this we 
learn of their sailing range and social contacts at this time. Secondly, the description of 
local habits and village construction can be compared to what we know of Santa Cruz 
and its inhabitants at roughly the same time.

One hundred and seventy years elapsed until the Cruzians' next engagement with 
foreigners, this time with the British navy's Philip Carteret, in the Swallow. He came 
upon the Santa Cruz Islands in A.D. 1767, but not realising their identity, bestowed on 
them new names. He sighted Vanikoro, Utupua, and the Reef Islands, which he 
thought to be one island. Approaching Santa Cruz from the east, he followed its 
northern coast and the west coast of Trevanion Island (Tomotu Neo). It is possible to 
identify many of the locations at which meetings with locals took place (Carteret 1965). 
The visit was short (12 -18 August). Although the crew's reception varied at different 
locations, Carteret's narratives record a dismal experience, conditioned, no doubt, by his 
failure to relieve the desperate state of his crew and vessel, following the souring of 
relations with locals after a coconut tree was cut down, despite local objections.

Little time was spent ashore, but the combination of Carteret's own observations of 
villages as he sailed along the coast combined with those of his shore party nevertheless 
provide a surprising wealth of information. Two narratives of Carteret's experiences
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were consulted. His original journal was published by Hawkesworth (1775). This was a 
controversial book which outraged Carteret sufficiently to compose a response which, 
with other relevant documents, was edited by Helen Wallis (Carteret 1965). 
Hawkesworth (1775) contains the more extensive account of events at Santa Cruz, but 
Carteret (1965) adds a few interesting details.

The next European contacts resulted from the loss on the reefs at Vanikoro of two 
vessels under the command of the famous Frenchman la Perouse, in A.D. 1788. On 
present understanding, some crew members perished at the time of the ship wrecks, and 
some who survived the wrecks died later at the hands of Vanikoroans (Dillon 
1972[1829]). It is believed that many escaped the island in a boat fashioned from 
salvaged timber, and there is speculation that this vessel was lost in the vicinity of 
Simbo, or that its occupants were killed by the locals there (Jack-Hinton 1969:296). 
There is also a possibility that two Frenchmen remained behind on Vanikoro for a time 
(Dillon 1972[1829]:217,219).

The implications of the wreck of these two vessels for Santa Cruz and adjacent islands 
were twofold. Firstly, materials from the wrecks infiltrated the local exchange system 
(discussed in greater detail in Chapter Three); and secondly, more vessels came to the 
area to determine what had happened to la Perouse. In August A.D. 1791, Edwards of 
the Pandora, while pursuing the Bounty mutineers, narrowly missed finding evidence 
of la Perouse's fate. He saw smoke rising from Vanikoro, but failed to investigate. In 
A.D.1793, D'Entrecasteaux's expedition (in the L'Esperance and Le Recherche) 
sighted Santa Cruz on 20 May and over a period of four days (approximately), sailed 
and charted the southern, western and northern sides of Santa Cruz, a more extensive 
survey of the island than many others who sailed only the northern coast, and hence a 
valuable addition to our knowledge. Despite being instructed to examine the southern 
coast, which Carteret and Mendana had not, he did not attempt to land there (Homer 
1995:167).

D'Entrecasteaux's expedition spent very little time on land, despite receiving 
invitations to come ashore at different locations, but the Cruzians approached them in 
canoes (see Appendix 3.2 and discussion of exchange). They assumed the few 
European items seen in the possession of the Cruzians (metal tools and glass beads), 
were derived from Carteret's visit, rather than originating from trade with la Perouse. 
D'Entrecasteaux's own journal (edited and published in French by Rossel in 1808) and 
the report of his naturalist, Labillardiere (English translations in Labillardiere 1802, and 
Labillardiere 1971 [1800]) provide eyewitness accounts.
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In A.D. 1823, Duperrey sighted Vanikoro and Utupua, and visited Santa Cruz, but he 
leaves no details that can be applied in this study (Duperrey 1826). It was the trader 
Peter Dillon who finally determined what had become of la Perouse. Returning to 
Tikopia in A.D. 1826 in the St. Patrick, he learned from the German Bushart of the 
wreck of two European vessels at "Malicolo", which Dillon concluded were la 
Perouse's ships (Dillon 1972[1829]). Prevented by sailing conditions from pursuing this 
lead at the time, Dillon secured British and French support for an expedition in the East 
India Company vessel Research. In A.D. 1827, he went back to Tikopia, and picked up 
Bushart and a Tikopian who had resided at Vanikoro and supposedly had some 
knowledge of the language. He spent from 7 September to 8 October at Vanikoro, 
collecting remnants of the French expedition, more information about what transpired 
there, and also charting the coastline. His long description includes first and second
hand observations at different villages on Vanikoro, and interviews conducted by him 
on board his vessel. He suffered language difficulties despite making the effort to take 
translators with him.

After spending a couple of days at Utupua, from where he picked up two more 
Tikopians, he arrived at Santa Cruz on the 10 October. He sailed the eastern and 
northern coasts of Santa Cruz, departing on 14 October, never having gotten to the 
Reefs or Taumako because so many on board were ill. Although brief, his stay 
involved many contacts with locals, most often through canoes visiting his ship (see 
Appendix 3.2). Dillon's motivation for contacts with the locals was quite different 
from the usual explorer's need for food and water - he wanted to extract information 
about the French expedition, and relics of it - and his communication strategies were 
designed to this end.

Dumont D'Urville was not long behind Dillon, having heard at Hobart of his discovery. 
He arrived at Vanikoro on 15 February 1827, collected material remnants of the French 
expedition, and erected a monument to the French party before departing on 17 March. 
He was prevented by the illness of his crew and poor condition of his ship from 
searching extensively within the Santa Cruz archipelago for remains of the boat built by 
the survivors, and did not land at Santa Cruz. His account of Vanikoro has been 
translated from the French (in somewhat abridged form) by Helen Rosenman (D'Urville 
1987), and serves as a useful cross check on Dillon (1972[1829]).

Two later visits are of interest, but I have not been able to access the source 
manuscripts. In A.D. 1828, de Tromelin visited Tikopia, Vanikoro, Santa Cruz and the 
Reef Islands, in the Baionaisse. From Domeny de Rienzi (1863) (which synthesises his
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own and his predecessors' voyages in Oceania) we learn a little of the nature of this 
encounter. Canoes came out to the ship, and the French praised the integrity and 
gentleness of the Cruzians with whom they traded (1863:411). In the early months of 
A.D. 1854, the USS Vincennes, of the United States Surveying Expedition to the North 
Pacific Ocean, visited the Santa Cruz group. Cole (1947:8) records this information but 
provides no details.

COMMERCIAL INTERESTS: WHALING, TRADING AND TIMBER 
EXTRACTION

Whaling
The Reef and Santa Cruz islands lie outside the great whaling zones, and no whaling 
ports were ever established there. Bennett (1987:350-355) lists encounters between 
whaling vessels and Solomon Island inhabitants for the period A.D. 1799-1887, and 
categorises the tenor of these meetings. Sightings of Santa Cruz, rather than direct 
contacts, were more common, and were made on at least 13 occasions (possibly as 
many as 16 times) between A.D. 1829 and 1875. Uneventful contacts occurred nine 
times in the period from A.D. 1835 - 1887, with two contacts per year occurring in 
A.D. 1849 and A.D. 1856. Only two episodes involved skirmishes with Santa Cruz 
islanders, and these occurred with the two earliest vessels, in A.D. 1828 and A.D. 1829. 
For the whole period A.D. 1799-1887, 24 definite episodes involve Santa Cruz people, 
(with another three unconfirmed) - of these only 11 involve direct interaction.

Bennett also tabulated the goods exchanged between non-trading vessels and locals, 
and this data has been incorporated into Appendix 3.2. Further details of the trading 
encounters have been extracted from the logs of the Alfred, Lion and Ontario and 
included in this Appendix. In all three cases, the locality cannot be identified beyond 
the general reference to Santa Cruz.

Trading - beche-de-mer, shell and copra
The traders most frequently mentioned in the historical sources - Forrest, Matthews, 
and Jones - operated around the early decades of the twentieth century - and there is 
relatively little information about the scale of commercial enterprises prior to this. 
First-hand accounts from any period are rare. The American trader Morrell made a 
brief visit to an unidentified village on Santa Cruz, in the Margaret Oakley in A.D. 
1834 (Jacobs 1844).
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Other traders clearly did visit the group, and records of the violent fates met by some 
survive. In A.D. 1882 during the second voyage of the Jabberwock, the labour recruiter 
Wawn encountered a cutter in the Torres Islands sailed by three bedraggled survivors of 
a beche-de-mer trading station in the Santa Cruz group (exact location not specified) 
(Wawn 1973[1893]:259-261). The trading party had originally numbered five but two 
had been murdered by locals. Some time after his own visit to Santa Cruz in A.D. 
1886, Rannie met a New Hebrides trader who claimed to have been given coconuts 
injected with poison by the Cruzians. The trader had become very ill, and most of his 
crew had died (Rannie 1912:175). Two European traders, Brenan and Evans, were 
killed at Moresby Point on Utupua in A.D. 1898, and their vessel burnt. Lieutenant 
Ayscough, following his extended inspection through the Santa Cruz islands in the
H.M.S. Ringdove in A.D. 1900, reported to his superiors that the locals were 
threatening to do the same to other Europeans, and he warned that Utupua should no 
longer be considered a suitable place for traders to settle (Ayscough 1900a, WPHC 
156/01).

When the Santa Cruz group was incorporated into the British Solomon Islands 
Protectorate in A.D. 1898, there was one trader resident in Santa Cruz (the former 
missionary Lorrest), who employed two Europeans, one based in Carlisle Bay, and 
another living on the Reefs. Forrest was trading in beche-de-mer, one of only two 
exports from the region. The other export was "native curiosities", which will be 
discussed in Chapter Three. A Bums Philp & Co. vessel visited about four times a 
year by private arrangement with Forrest (Woodford 1898, WPHC 233/98.). In fact, by 
A.D. 1897-98, Bums Philp had secured a 314 year contract with the government of New 
South Wales to run a mail service six times a year, which included regular calls to the 
Santa Cruz islands (Buckley and Klugman 1981:78). Traders from the Solomons 
never visited Santa Cruz, according to Woodford, although he presumed that they might 
do so from Vanuatu, but he had no information about such visits (Woodford 1898, 
WPHC 233/98).

About A.D. 1904, Oscar Svenson sold land at Santa Cruz to Levers, and Jack Matthews 
became manager of the copra plantation and trade store from ca A.D. 1906 (Golden 
1993: 384). He lived near the mouth of Graciosa Bay, and remained there for 18 years, 
marrying a woman of Solomon Islands descent. For a period of about four to five years 
(until 1906), he was assisted by the African-American Dick Richardson, who lived at 
Santa Cruz with his San Cristobal wife. Matthews recruited Reef Islanders to work on 
Lever's plantations in the Solomons, and encouraged them to plant coconuts. For a few 
years as much as 200 tons of copra/year was purchased from the Reefs (Davenport
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1969:158). Lever's vessel came two or three times a year to collect copra and replenish 
Matthews' supplies (Golden 1993:385).

Levers had sold the trading station in Santa Cruz by A.D. 1923 (Bennett 1987:227), and 
after Matthews left the government encouraged other traders (Davenport 1969:158). 
Captain Lazarus, who had purchased trepang, departed the Santa Cruz group entirely 
after losing two ships, one at Nukapu and another at Utupua. Sarich and Cowan 
established stores at Fenualoa and Santa Cruz (Davenport 1969:159), but ceased trading 
in A.D. 1931 (Bennett 1987:271).

Japanese vessels were at various times involved in illegal operations, stealing shell and 
reef products from the Reef Islands (Davenport 1969:158). Davenport's informants on 
Taumako told many stories about trying to get payment from Japanese for Trochus and 
green snail poached by them in the 1920s and 1930s, and attempts to evict them from 
this very productive area. Given the isolation of these islands, the Administration was 
unable to exercise effective control (Davenport 1968b: 146). In A.D. 1924-25, when 
MacQuarrie was District Officer, coconut planting was deemed uneconomic, and 
Trochus harvesting was mostly confined to Taumako (MacQuarrie 1946:67). The 
Japanese trader Ito had had a monopoly on this trade for some time, but when the 
Custom station was established on Vanikoro in A.D. 1923, he faced unwelcome 
competition from French traders operating out of Vanuatu (MacQuarrie 1946:67). The 
presence of French traders offering more generous terms of exchange and better goods 
than Ito's, inspired the Taumakoans to send a letter to MacQuarrie asking him to 
inform Ito that they no longer wished to deal with him (Mac Quarrie 1946:71).

Most of the traders operating in the district failed, however, and it was Captain Fred 
Jones who finally established a reliable business, which involved labour recruiting, 
transporting and trading both local and European goods, and purchasing shell. While 
Davenport's assessment of his activities is generally positive (1968, 1975), Bennett says 
he underpaid for Trochus until a District Officer intervened (Bennett 1987:271). He 
made regular visits to the Outer Reefs (Davenport 1969:159), and his presence at 
Taumako finally kept the Japanese away (Davenport 1968b: 146). He acted as a labour 
recruiter for the timber company on Vanikoro, and for plantations in the central 
Solomons. He married a woman from Taumako, and raised a family at Tahua islet. 
Jones' practise of carrying local cargoes as well as European goods usurped the role of 
Outer Reefs men as traders and cargo carriers in the local economic system. They were 
particularly disadvantaged, as they had little Trochus or green snail, no pearls, and only 
a small labour force (Davenport 1975a:81). Jones left during World War II, and
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returned for a short while, but then retired. The Santa Cruz Islands were without a 
regular trader until A.D. 1959, when Captain Thomas Hepworth established a store on 
Pigeon Island in the Main Reefs, and began purchasing copra (Davenport 1969:159).

Timber extraction
The prospect of salvage from La Perouse's wrecks attracted "several European traders" 
to Vanikoro (Coote 1883: 90), but it was the kauri forest (Agathis) there which proved a 
more enduring commercial proposition. Timber was logged from the 1920s until A.D. 
1965, with a brief interruption during the war years (from A.D. 1942) (Davenport 
1968a:211). The Vanikoro Kauri Timber Company (an Australian venture) was the 
first operator, but organisation and ownership changed over the years. To cope with 
Customs requirements, the Protectorate established an administrative post on Vanikoro 
in A.D. 1923, with a District Officer, police and a jail, bringing direct administrative 
control into the district. This industry was run by about a dozen Europeans residing on 
Vanikoro, and needed about 50-100 labourers, more than the depleted Vanikoroan and 
Utupuan communities could supply. In the early years, the labour force was 
supplemented by workers recruited principally from the Solomons, but men from the 
northern Santa Cruz islands replaced them (Davenport 1968a:211). Although only 
small numbers of Vanikoroan and Utupuan workers were employed, they received 
access to goods from Australia that were not available to others in the district (Bennett 
1987:272). Their wages were "a vital part of the economy of the two islands", and 
because food could be purchased, fewer gardens were cultivated (Davenport 
1968a:211-212).

MISSIONARIES

In A.D. 1796 the London Missionary Society despatched the vessel Duff under the 
command of James Wilson, to establish mission stations in four Pacific locations. On 
25 September A.D. 1797, they sighted the Taumaco islands of Quiros, which they 
renamed the Duffs group (Wilson n.d.:226). Wilson's record of this visit is brief. 
Some inhabitants of Taumako came out to them in canoes, a few of which contained 
fruit that the occupants apparently wanted to barter, but he could not persuade them to 
come close to the Duff "though every method was used to lure them alongside" 
(n.d.:227).

For many decades only the Anglicans' Melanesian Mission was active in the Santa Cruz 
area, but the absence of competition did not make it any easier for the mission to 
become established there. The Reef-Santa Cruz Islands were more than usually
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"impervious to Christian influence", and were acknowledged as the "weakest part of the 
whole Mission" (Hilliard 1978:184). When Christianity finally gained some traction, it 
did so earlier in the Reef Islands than on Santa Cruz.

The contacts between missionaries and locals of the Santa Cruz group differ in many 
ways from interactions with other foreigners. The guiding Missionary principle was 
equality of the races (Hilliard 1978:41). The missionary purpose - conversion of souls - 
required prolonged contact with indigenes, and an understanding of their culture. 
Missionaries may have had transitory contacts at first, but they were repeated contacts 
Periods of weeks to months living among the locals came later, with the Mission vessel 
making predictable rounds to pick up and drop off clerics.

Missionaries met with locals in many different locations - as Appendix 3.2 shows, not 
only on the beach or on ship, but in the communal houses (where they tried to 
understand and observe the local protocols), in the house of the Missionary himself, and 
in the case of locals recruited to the Mission school, beyond their home islands. 
Missionaries did not employ violence against the locals, and indeed tried to prevent 
other foreigners doing so. They tried to learn the language, or sent converts from other 
islands to minister. They also offered medical treatment. In the Santa Cruz group 
however, these strategies were, for a very long time, unproductive.

Early visits to Santa Cruz were made by Selwyn in A.D. 1852, and A.D. 1856 (this time 
accompanied by Patteson). Patteson landed without incident in six places in A.D. 1862. 
These encounters gave no warning, therefore, of the attack on his party at Graciosa Bay 
in A.D. 1864, during which two Norfolk Islanders, Fisher Young and Edwin Nobbs, 
received fatal injuries. Having survived this attack, Bishop Patteson was killed in the 
Outer Reef islands, despite having had prior dealings with the locals. He had exchanged 
names with the chief of Nukapu, Moto, who had visited Kohimarama in A.D. 1859 
(Fox 1958:204), and had visited the Reefs in A.D.1870, landing at Nukapu and Pileni. 
However, in A.D. 1871, while Moto was still chief at Nukapu, Patteson was murdered 
and two others of the party were mortally wounded. The explanation promulgated by 
the Mission, (which was widely accepted and repeated in missionary and non
missionary narratives), was that Patteson was attacked in retaliation for the kidnapping 
of five islanders by a labour ship. This explanation has been disputed (see Hilliard 
1978: 69), and is discussed further in Chapter Three.

Relations with Nukapu and Nifiloli were repaired in A.D. 1877, when missionaries 
interceded to return to his home a Reefs man whose canoe had drifted to Malaita, where

536



his life was in danger (Hilliard 1978:184). In A.D. 1880 Mano Wadrokal was settled 
at Nelua, on the north coast of Santa Cruz, and schools became established there and at 
Te Motu. In A.D. 1880, three adolescents from the Reef Islands became the area's first 
recruits to the central Mission school (Coote: 1883).

From A.D. 1882 onwards, a missionary spent at least six weeks in the district (Hilliard 
1978:184). Lister Kaye spent seven weeks in Santa Cruz in A.D. 1883, and made brief 
visits from A.D. 1883-1885, during which time he visited Nukapu (Golden 1993:32). 
He was replaced by A.E.C. Forrest in A.D. 1887 (Golden 1993:32). Forrest made visits 
to the Duffs where he established the first school in A.D. 1895 (Fox 1958 :206), and 
"learned the language" during his period of service (Golden 1993:32). In A.D. 1890, 
the first converts were baptised (Hilliard 1978:184). Forrest was dismissed in A.D. 
1896, suspected of morals offences involving converts (Hilliard 1978:185).

After Forrest's departure, the church all but collapsed (Hilliard 1978:186). In 
A.D. 1904, the school at Matema provided teachers for Utupua and Vanikoro (Fox 
1958:209), but other Reefs schools collapsed for various reasons including epidemics, 
local hostility, and seasonal subsistence demands (Hilliard 1978:186). In A.D. 1910, 
only one per cent of the total population were "under Christian influence" (Hilliard 
1978:186). The Mission developed a new method to address the difficulties of the 
Reef-Santa Cruz situation. The Santa Cruz Brotherhood of three missionaries was 
established on Santa Cruz in A.D. 1910. They were to be based in Santa Cruz, but work 
throughout the district. Rather than removing recruits to Norfolk, they were to run a 
local school to train teachers (Hilliard 1978:186). This effort lasted only 18 months. In 
A.D. 1912, Speiser reported that a "missionary has recently been forced to leave Santa 
Cruz, after having been besieged by the natives for several days" (1913:279), and it 
was to be another 15 years or so before the Mission gained any traction. Friends of the 
Mission were asked by Ivens (1918:249) to pray "that the reproach of Santa Cruz may 
be wiped away", and he penned the following "Prayer for Santa Cruz":

"O God, our loving Father, we humbly ask Thee to send priests and 
teachers full of the Holy Ghost and of power to revive The Church in 
Santa Cruz; that the faithful may be strengthened, the lapsed restored, and 
the Heathen converted, through Jesus Christ our Lord. Amen."

It is George West who is credited with improving the situation of the Mission in the 
Santa Cruz group (Fox 1958:206). At the time he took over in A.D. 1925, there was 
only one school on Santa Cruz (Hilliard 1978:187). West lived in the Reefs, visiting 
Santa Cruz and Taumako from this post. At the same time, the Isabel priest Lionel
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Longarata and his wife worked on Santa Cruz, and Lloyd Francis undertook medical 
work there (Fox 1958:207). West drowned in a storm off Utupua in A.D. 1937 (Golden 
1993:36).

The primary sources consulted about mission activities document the varied contexts of 
communication with Islanders over a 35 year period - some trade with the Southern 
Cross occurs at sea, but time is also spent ashore, providing the opportunity to view 
people and architectural structures at close quarters in different villages. O'Ferrall was a 
missionary-scholar, and his 1908 booklet, although brief, is well informed, given his 
period of service on Santa Cruz from A.D. 1897-1904. Montgomery, Bishop of 
Tasmania, made a three month tour of the Diocese in the Southern Cross in A.D. 1892 
(Hilliard 1978:112), of which a few days only were spent in visits ashore (including 
overnight) on Santa Cruz and the Reefs (Montgomery 1896). Montgomery relies quite 
heavily on Forrest for local information, and thereby illustrates one of the main 
difficulties with many of these sources - personal experience is interspersed with pooled 
mission knowledge and history, giving these works a repetitive and formulaic quality. 
Lack of specificity is a related problem. Cecil Wilson's memoir is a compilation from 
his diaries, written from A.D. 1894 onwards for approximately 20 years, and it is not 
always clear exactly when the events described took place. His book was edited by 
Florence Coombe, who in turn produced her own book (Coombe 1911), a compilation 
of her experiences travelling aboard the Southern Cross, and those of other missionaries 
and scholars. The date of her own voyage(s) is not given. She admits to drawing freely 
from other sources, but does not make it clear in the text when she is doing so.

Two accounts by non-missionary passengers on the Southern Cross have also been 
consulted. Coote (FRGS) accompanied Bishop Selwyn at his invitation in A.D. 1880 
(reported in Coote 1883), and Beattie, a photographer from Tasmania, travelled with 
Bishop Wilson in A.D. 1906. The photographs he took within the Reef and Santa Cruz 
Islands are widely published, and yet his diary (Beattie MS) shows how little time was 
often available for his photography.

As the Mission's coverage of the district was patchy, so also are these accounts 
geographically restricted - Utupua, Vanikoro and Taumako are hardly mentioned. 
Even within accessible parts of the group their accounts are selective - they tend to 
return to the villages where they have received a good welcome, or where schools have 
been established, and to the places where events significant to the Mission occurred, for 
example, Nukapu where Patteson was murdered. Consequently Te Motu and Nelua,
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and the Outer Reefs, receive a lot of attention, while much less was written about the 
Main Reefs, or parts of Santa Cruz further east than Carlisle Bay.

LABOUR RECRUITERS

For those areas little visited by traders or whalers, labour recruiting offered another 
avenue through which European goods could be obtained (Bennett 1987:82). Many 
aspects of the labour trade in the Reef and Santa Cruz islands were the same as 
elsewhere. Both legal recruiting and kidnapping occurred here. Trade goods included 
guns, as they did elsewhere, but their effect was less devastating in the Main Reef 
Islands then elsewhere because of the small numbers of guns and lack of ammunition 
(Davenport 1969:157). However, the historically distinctive features of recruiting in 
the Reef- Santa Cruz group are the notoriety attached to recruiting in that group, and the 
very high mortality rate among recruits that resulted in a ban on their transportation 
beyond the Solomons.

Kidnapping provided Europeans with the rationale for two very serious assaults against 
foreigners. As noted above, the Mission explained Patteson's murder on Nukapu (in 
A.D. 1871) as retribution for the kidnapping of five locals. This highly publicised 
incident hastened the passage of the Pacific Islanders Protection Act in A.D. 1872 
(Hilliard 1978:65-72), and apparently discouraged recruiters from calling at the Santa 
Cruz Islands (Docker 1970:180). In similar vein, MacQuarrie attributed the fatal attack 
on Goodenough in A.D. 1875 to widespread animosity towards Europeans generated 
by the predations of blackbirders. The attack occurred

"... at a time when the Santa Cruzians were notoriously dangerous, when 
almost every native was eager to destroy as pestiferous vermin all white 
men within the range of his spears and arrows. There were few Santa 
Cruz families not mourning the loss of fathers, sons and brothers 
kidnapped for plantation labour by white blackbirders..."

(MacQuarrie 1946:166).

Whether the burden of kidnapping was really as extensive as MacQuarrie suggests is 
hard to assess. According to Davenport, recruiting began in the Santa Cruz group in the 
1870s, but was infrequent and numbers were low (1975a:75). However, contract work 
does appear to have become a regular source of income for locals, as Davenport states, 
"..that most of the men from the Santa Cruz Group" worked in Vanuatu and "by 1900 
there was a small but steady flow of steel tools and other durable goods to the islands" 
(Davenport 1975a:76). By the 1930s it was "established practice" for men of the Outer 
Reef Islands to accept contracts of up to two years duration (Davenport 1975a:80).
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While I have no information about the number of persons working in Vanuatu, figures 
are available for Queensland and Fiji. Rannie stated that Santa Cruz was not a 
preferred recruiting ground for Queensland vessels, and "consequently comparatively 
few natives from this group" had served there (Rannie 1912:176). For the period A.D. 
1878-1895 there were 429 recruits from Santa Cruz to Queensland (Price 1976:110- 
111 Table 1. Note that this figure excludes the individuals from Tikopia recorded in this 
catchment by Price). This may overstate the actual number of individuals because some 
may have been re-engagements (1976:107). However, no Santa Cruz recruits to 
Queensland are listed before A.D.1878, and the majority of the total is accounted for by 
just four years of heavy recruitment: 99 persons in A.D. 1893, 91 in A.D.1888, 108 in 
A.D. 1894, and 44 in A.D. 1894. In no other years did the total exceed 19 recruits, and 
in several years no recruits were engaged at all. Recruits from "Santa Cruz" (including 
Tikopia) accounted for 0.7% of the total number of Pacific Island labourers to 
Queensland from A.D.1863-1904 (Price 1976:111 Table 1). Price is not more specific 
than "Santa Cruz" as to the place of origin, but Reef Islanders were certainly included. 
On several occasions the Emily made successful trips to the Santa Cruz group, most of 
her recruits coming from Matema or the Swallow Islands (Rannie 1912:176). Docker 
reported that this vessel enlisted from the Santa Cruz Islands 88 recruits on one voyage, 
and 36 on the next (Docker 1970:180). If Rannie is correct, then the numbers engaged 
at the Reefs may not have been inconsequential.

Recruits from Santa Cruz did not fare well at Queensland. They did not mix easily with 
other Islanders because their language was so difficult, and they did not readily learn 
English (Ivens 1918:226). Their health gave even greater cause for concern. Despite 
their robust appearance, so many became ill or died that recruiting for Queensland from 
these Islands was banned. Immigration Department figures provided by Agent Brenan 
to Commissioner Woodford indicate just how badly they suffered (Brenan 1901, 
WPHC 241/99). No Santa Cruz Islander had been recruited in the four years preceding 
A.D. 1900, but 21 recruited earlier had died during that time. In A.D. 1887, (the earliest 
record relating to Santa Cruz Islanders), 77 men were recruited, of whom 38 died. In 
A.D.1888, 89 were engaged, of whom 35 died; in A.D. 1894 of 108 recruits, 32 died; 
and five of 13 recruits hired in A.D. 1895 died (Brenan 1901, WPHC 241/99). The 
Mission worried about the same predisposition to ill health, chest ailments in particular, 
among Mission recruits to Norfolk Island (Hilliard 1978:185).

There may in fact have been two periods during which recruiting ceased. Ivens 
(1918:226) says a ban was enacted after many of those recruited in A.D. 1888 died, but 
was lifted again in A.D. 1893, with the same dire outcome. No recruits are recorded in
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Price's Table 1 for the years A.D.1889-1893 (Price 1976:110-111). Brenan informed 
Woodford that after A.D. 1895 "[i]ndenters debarred further importation of labourers 
from Santa Cruz", action which the Immigration Department itself was about to 
institute (Brenan 1901, WPHC 241/99).

As for Fiji, apparently no person from Santa Cruz or the Reef Islands worked there, 
although between A.D. 1876-1887 one person was recruited from the Duff Islands 
(Siegel 1985:49 Table 6). No summary statistics have been found concerning French 
activity and recruitment to New Caledonia. Montgomery asserted that two hundred 
people were recruited in A.D. 1883 (1896:132), but the basis of this figure is 
unknown, nor are the destinations identified. Price's Table 1 shows only 99 destined 
for Queensland (Price 1976:110 Table 1), so if Montgomery's figure is correct, the 
balance may have headed to destinations south. In A.D. 1877, the Aurora took 51 
recruits from Vanikoro to New Caledonia, about a third of whom were women 
(Shineberg 1999:92). Of 59 Utupuans recruited by the Effie Miekle in A.D. 1881, 
only five had been returned to Utupua by A.D. 1888 (Shineberg 1999:187-188). 
Although Davenport stated that rifles were never very common in these islands, 
complaints about French recruiters supplying rifles to the locals were made to the 
authorities by Bishop Wilson (1899, WPHC 241/99) and Forrest (1899, WPHC 
241/99). On these occasions, 40 men were recruited from Carlisle Bay, and 16 men 
from villages on Trevanion Island and Graciosa Bay.

As was the case elsewhere, those returning from work overseas brought home 
potentially disruptive ideas about the world and their place in it In Bishop 
Montgomery's view, labourers who worked in Noumea "learnt nothing but evil among 
Europeans" (1896:140). One of the returns had fired a rifle at Forrest, the missionary. 
At Nemba village (Santa Cruz), District Officer MacQuarrie found the old authority of 
chief and the men's club-house being eroded by the aspirations of young returns, some 
of them "going so far as even to build small club-houses of their own, establishing 
entertaining little coteries to the neglect of the great central house which, in 
consequence, was rapidly falling into decay as it became deserted... " (MacQuarrie 
1946:143).

Two books written by men involved in recruiting have been consulted. Wawn worked 
as a labour recruiter from A.D. 1875 - 1891, and describes one unsuccessful recruiting 
effort in the district, and other anecdotes about the area (1973[1893]). Rannie was a 
government agent for Queensland, one of the more conscientious men performing this 
function (Corris 1973:62). In May A.D. 1886, on the Flora, he made a brief visit to 
Vanikoro and Santa Cruz where no labour vessels had been for a while. At Port
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Swallow, (near Cape Byron, Santa Cruz) the enthusiasm of the locals for trade, and the 
large numbers of canoes that surrounded the anchored vessel so alarmed the other 
island recruits and returns on board that they took refuge in the rigging (Rannie 
1912:170-173).

COLONIAL OFFICIALS - NAVAL AND ADMINISTRATIVE

British warships from the Australian Station were active in Reef-Santa Cruz waters 
long before these islands were incorporated into the British Solomon Islands 
Protectorate. Three of the primary sources consulted concerning early experiences with 
the British administration are by naval officers: Markham (1873), Morseby (1876), and 
Goodenough (1876).

As Commander of HMS Rosario (a steamer), Markham's tasks including intercepting 
and inspecting labour recruiting vessels. He spent from 27 November - 1 December 
1871 in the Reef Islands and at Santa Cruz. He observed Santa Cruz on 27 November, 
but did not anchor, and sailed on to the Reef Islands, where the vessel was approached 
by canoes at Lomlom. They arrived at Nukapu on 29 November for the purpose of 
seeking information about the circumstances of Patteson's murder. They had difficulty 
finding a landing at the west end of the lagoon, where they were invited to land. The 
Rosario's boats attempted a landing at the north end of the island, but the locals were 
now hostile and shot at them. The Rosario fired on but missed the village, but her crew 
drove the locals into the bush and then burnt the village in retaliation for their hostile 
reception. The Rosario departed the area on the same day, and proceeded back to Santa 
Cruz, where she anchored in Byron Bay, leaving on 1st December. Here Markham 
commented on the good temper of the locals, who nevertheless did not want the vessel 
to stay for long (1873:160). Markham provides a rare assessment of the efficacy of the 
stone breastworks at Nukapu, which he had the opportunity to evaluate as his crew 
engaged the locals in fighting on the beach.

Moresby, of HMS Basilisk, spent one day at the Duffs (31 July 1871). So amiable was 
their reception that Moresby assumed that the island had never been landed upon before 
by Europeans, or at least had not been visited by kidnappers (1876:83-84). They 
anchored in Santa Cruz at Byron's Bay on 2 August, and were immediately boarded by 
locals eager to trade (1876:86). Impressed by the good will of the locals, Moresby 
recorded his distress at learning of subsequent trouble involving H.M.S. Sandfly in the 
same area, during which "numerous" locals were killed. "An event of this kind is to be 
regretted, not so much for the present effect, as for the misunderstanding, the want of
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confidence, and the revengeful feeling it produces for the future" (Moresby 1876:87- 
88). Leaving Byron's Bay on 5 August, the Basilisk proceeded to Utupua. Here the 
reef was surveyed, and a passage through into the harbour that they named after their 
vessel. Their landing at Tevai Bay on Vanikoro lasted perhaps a few hours. The locals 
were timid, suspicious and armed. Moresby went with two armed boats to a village on 
Direction Inlet, where they traded for an hour, all the time being watched carefully by 
the locals.

On 10 August 1875 Goodenough sailed the HMS Pearl into the Ocili anchorage in 
Vanikoro, and took a galley round Direction Islet. The locals fled across the reef, 
carrying their possessions (Goodenough 1876:341). He examined a number of 
structures, about which he leaves useful details and two sketches, but met no locals. 
Next day, he exchanged names with the Aliki of Mumbola village, gave him a gift, and 
was taken to the "public-house" where Goodenough began trading, and wrote down 
some local words. They were joined by about 25 locals. They found Payon village 
deserted, but left a "present".

Goodenough's purpose in visiting Carlisle Bay on Santa Cruz was to repair relations 
with the residents who had had a violent run-in with H.M.S. Sandfly the previous year 
(Goodenough 1876:345). After a brief period of trading, the party was invited by a 
local to accompany him along the beach. Goodenough took 8-10 men with him and 
followed the man, but decided the village was too far away and turned back. They were 
attacked as they got into their boats, and fired to defend themselves. After the injuries 
were treated, Goodenough ordered that eight or nine huts should be burned, but a blank 
volley was fired before they landed, to scare the locals off, thus ensuring no further 
injuries would be suffered on either side (1876:347-348). Goodenough died some days 
after the attack from tetanus, but managed to write detailed accounts of the episode 
before his death. Understandably he was too preoccupied with recounting these events 
to bother with describing local architectural details as he had done at Vanikoro.

The Santa Cruz Group was incorporated into the Protectorate in A.D. 1898, but was 
administered at arms length until A.D. 1923, when foreign logging of kauri stands 
commenced in Vanikoro, and a government station was opened there to supervise 
Customs for this operation (Bennett 1987:271, Davenport 1964a:60). The Reef 
Islanders accepted British rule more easily than the people of Santa Cruz, and effective 
control was established there following a program of pacification in the mid 1920s 
(Davenport 1969:157). There were few guns to be rounded up in the Reef Islands, and 
Davenport (1969:157-158) describes only two difficult incidents between locals and
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Government officials. "Accommodation and adjustment to Government regulations, 
programs, and requests has been the rule ever since" (Davenport 1969:158).

The people of Santa Cruz, on the other hand, opposed the Administration for a longer 
period, and felt the punitive effects of colonial enforcement before finally accepting 
British authority in the 1930s (Davenport 1964a:60,1969:158 ). Tours of inspection 
from the Vanikoro base were infrequent. MacQuarrie was lucky to manage two 
inspections per year (1946:70). His book includes a lively account of one such tour in 
A.D. 1924-25 which stopped at Utupua, Santa Cruz and some of the Reef Islands, and 
reveals the impact of the Administration's edicts at the village level. Relationships 
between the Administration and some residents of Santa Cruz were so tenuous at this 
time that he had been ordered not to land on the southern coast of Santa Cruz. "The 
natives in this area had behaved rather truculently to my predecessor during his last 
visit, I understood" (MacQuarrie 1946:116). Another village on the west coast - Vaina - 
had also sent threats to the Government, and expected the Tulagi to fire on the village 
as punishment (1946:145, 148). MacQuarrie did in fact go ashore on the southern 
coast of Santa Cruz (and at numerous other places), and furnishes some very useful 
details about the construction of villages there. He is sometimes critical of the 
Administration, particularly in its judicial judgments, and was removed from his post 
for defying instructions about two prisoners whom he thought were wrongly accused.

ANTHROPOLOGISTS, ETHNOLOGISTS AND ARTEFACT COLLECTORS

For a supposedly isolated island group, the Reef-Santa Cruz has attracted its share of 
artefact collectors and professional anthropologists, and the eyewitness accounts 
discussed below are only a selection of the collection/study episodes known to me. The 
role of artefacts in the local economy will be discussed in Chapter Three.

The important Julius L Brenchley collection of Solomon Island artefacts includes a 
sizeable number of items obtained at Santa Cruz. The manner in which the collection 
was amassed, and the objects themselves, are described in Waite (1987: 1-13, note 
4:90), from which the following information is derived. The collection is noteworthy 
for its size (1000 items), early collection date (A.D. 1865) and secure provenance. 
Brenchley had an M.A. from Cambridge, and was briefly an Anglican curate, before 
embarking on twenty years of globetrotting. He travelled on board the H.M.S. Curagoa 
at the invitation of its captain, Sir William Wiseman. It transported on this occasion, in 
addition to Brenchley, a taxidermist, conchologist and botanist. Two weeks of her six 
month voyage were spent in the Solomons. The vessel did no more than touch at Ocili

544



(Vanikoro) on 24 August, sighting Santa Cruz on the same day. They sailed the east 
and north coasts of the island, before hoving to 3-4 miles off the coast abreast of 
Graciosa Bay on 25 August. They never intended to land, and more than a hundred 
canoes came out to barter with them (Brenchley 1873:244). The collaboration in this 
case between the military, the Melanesian Mission and scientific endeavour is 
interesting. The Curagoa encountered the Southern Cross, with Patteson on board, in 
the Banks Islands. The Bishop offered to accompany the vessel through the Solomons, 
and his intervention apparently facilitated the acquisition of artefacts on two occasions, 
at Ulawa and Uki. The collection was first displayed in A.D. 1865 at the Diocesan 
Book Repository in Sydney, apparently for the benefit of the Mission.

Another substantial artefact collection was made by Wilhelm Joest in A.D. 1897, but 
during a period of residence of about two months on Santa Cruz rather than a flying 
visit, where he also recorded ethnological observations. His fieldnotes were abridged 
and published by Baessler in 1900, but "not in their entirety and in a free and not always 
accurate version... " (Graebner 1909:1). Graebner (1909) republished Joest's collection 
and field notes, and incorporated other ethnographic source material. He also included 
photographs of huts, boats and locals taken by Kiippers Loosen. Graebner added a 
culture-historical section to the description of the material culture, in which he 
conjectured about the major cultural linkages of the group. His work was translated 
into English by Frieda Schiitze in 1962. Because of its broad range and comparatively 
early date, Joest's collection is a particularly useful comparison to Gerd Koch's later 
material culture study (Koch 1971).

In A.D. 1901, Graham Officer, on an artefact buying mission for the National Museum 
of Victoria (Australia), purchased more than 600 objects from the Solomon Islands, of 
which 10 were acquired from an unspecified location on Santa Cruz (Vanderwal 
2001:108 and pers. comm. 2003). Officer recorded that people in the Santa Cruz group 
had accommodated themselves to the demands of the tourist market by making objects 
specifically for this trade. During a brief stop on 13 August, 100 canoes came off to the 
steamer, bringing objects for sale (Officer MS). Considering the huge choice of objects 
and the little effort required to obtain them, Officer was abstemious in his purchases, 
and deemed anything "obviously made for sale" to be of little value to a museum 
(Officer MS). The criteria by which he discerned "authentic" from tourist objects are 
not stated in his journal entry about Santa Cruz, but his appraisal may well have been 
correct, as Chapter Three discusses.
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Another collection of 303 objects was amassed by Felix Speiser in A.D. 1912, during 
the six weeks he spent on Santa Cruz residing with the trader Matthews in Graciosa 
Bay. He was transported to and from Santa Cruz and Tikopia on the Southern Cross. 
He purchased a canoe, and visited various villages in Graciosa Bay, but appears not to 
have ventured very far afield, being hampered by bad weather (Speiser 1913:287). Most 
of the articles published about this material are in German, but Speiser (1913) provides 
an account in English of his stay, and another one (1916) has been translated into 
English (eHRAF Collection of Ethnography).

D'Obrenan (of the Musee L'Homme) was despatched to the Pacific to collect objects 
before these primitive cultures were overwhelmed by Europeans (D'Obrenan 1939:6). 
After two days at Vanikoro, spent almost exclusively with Europeans not locals, they 
arrived on 28 June 1935 at Santa Cruz, where they remained until 3 July, visiting 
several villages and trading with locals.

OTHERS - HOLIDAY-MAKERS, YACHTIES AND CASTAWAYS

I know of no castaways living in the Reef-Santa Cruz Islands, the closest being the five 
Englishmen found residing on Tikopia in A.D. 1826, who were interrogated by Dillon 
(1972[1829j). Dillon left one of the five (Stewart) at Santa Cruz in A.D. 1827 in the 
care of chief Lamoa. Stewart was supposed to make his way to Vanikoro, learn the 
language and find out more about la Perouse (Dillon 1972[1829]:310).

The Santa Cruz Islands have never been on the developed tourist track, but individual 
travellers found their way there. Dewar's travelogue of his three year journey in the 
Atlantic and Pacific in his yacht Nyanza describes lesser known island groups in the 
Pacific. He sighted but did not land at Vanikoro, and spotted Santa Cruz on 27 
November 1888. For a few days canoes came off shore to trade, and he was able to 
explore the harbour and two villages at Carlisle Bay (Dewar 1892:246-249). His 
departure date is not specified, but was probably either the 1 or 2 Dec.

The Hungarian Count Rudolphe von Tolna and his wife spent eight years cruising in 
their yacht Tolna, visiting the Solomons, New Guinea and Vanuatu, and photographing 
their inhabitants (Douglas 1996:47). Their travels brought them in A.D. 1895 to 
Vanikoro and Santa Cruz, where they remained about a week (von Tolna: 1903). A 
shore party explored for three days, and von Tolna visited several villages near his 
anchorage, describing chiefly and other houses. At Carlisle Bay (Santa Cruz) he took 
two locals on board to pilot him to Graciosa Bay.
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SUMMARY

This purpose of this appendix, as stated at the beginning, was to provide an outline of 
the historic period to A.D. 1935, and to introduce the principal sources that provide the 
ethnographic baseline for the direct historic approach. At one level of analysis - the 
regional focus - the process of European contact here was broadly similar in structure to 
that occurring elsewhere in the Solomons: sporadic contacts resulting from early 
voyages of exploration in the southern oceans were followed by more frequent 
interactions fuelled by religious and commercial motivations, until finally 
"pacification" and colonial governance were instituted. The outcomes for local 
peoples - economic and religious transformation; changes in settlement patterns and 
structures, and in material culture; exposure to new diseases, new ideas and new 
opportunities; linguistic change - are also broadly similar.

If the substantive process and outcomes of European contact were the same, at the local 
scale the Reef-Santa Cruz experience had its own historical particularities, as I pointed 
out in the discussion. K. Green argued that in the Eastern Solomons, encounters with 
Europeans were generally less frequent, intensive or bloody compared with its 
neighbours to the west (Central Solomons) and east (Vanuatu). "There were fewer 
traders, murders, reprisals, labour ships, and resident Europeans than in other areas" 
(K. Green 1976:31). For the most part, the constraints imposed by geography and 
ecology account for the comparative neglect of the Reef-Santa Cruz group - the islands 
are isolated, have limited natural resources for exploitation on a commercial scale, 
sailing conditions are hazardous and inter-island transportation has always been 
precarious (Davenport 1964a: 5 9). These practical disincentives to visitation were 
reinforced by the reputation the indigenes gained for having violent and volatile 
temperaments (see, for example, Davenport 1964a:59). Visiting in A.D. 1912, Felix 
Speiser observed that the "archipelago had not had much contact with civilization" 
(1913:277).

The question arises, however, as to whether this commonly articulated view actually 
overstated the degree of isolation. There were some benefits to doing so. Missionaries 
sought monetary aid and new recruits from supporters back home, and the proselytising 
task seemed all the more urgent the more "savage" the target souls. Anthropologists, on 
the other hand, wanted to represent the pristine or "traditional" state of their subjects, so 
the less exposure to Europeans they had experienced the better. The Group was clearly 
not so isolated that it remained unchanged by the European presence, despite the fact
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that no more than a handful of foreigners has ever actually resided long term on Santa 
Cruz or the Reef Islands.

In Chapter Three, the documentary sources introduced above provide the raw material 
with which to investigate the manner and import of exchanges between local people 
and foreigners in non-trading vessels.
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APPENDIX 3.2: MEETINGS AND EXCHANGES BETWEEN LOCALS AND EUROPEANS IN (MOSTLY) NON-TRADING VESSELS A.D.1595 -1935

Who and when Where Goods offered by locals Goods offered by Europeans Notes
Quiros, 1595 at sea, off Santa Cruz. lx large canoe and fleet of 50 smaller canoes came 

out, calling to the ships, and waving their hands. 
Locals would not board ships, but “readily" gave the 
Spanish some "biscuits" which they carried with them 
(Markham 1967[1904]:39)

No information After some hesitation, at the instruction of “an old 
man", locals fired arrows at the Adelanto's vessel. 
The Spanish returned fire with arquebuses, 
killing and wounding some locals. The rest fled, 
but were pursued by 4 Spaniards 
(1967[1904]:39).

Quiros, 1595 same occasion Burney says the locals "approached the ship with 
great caution" (1967[1806]:150).

Burney 1967[1806]:151 "They appeared greatly 
to admire the ships, and paddled their canoes 
round them, talking much, and remarking on 
what they saw."

Quiros, 1595 anchored in Carlisle or 
Byron Bay, Santa Cruz 
(Jack-Hinton 1969:125- 

6)

"many" locals came out in canoes to the ships, some 
come on board (without their weapons). Malope 
exchanged names with Mendana, and identified 
himself as "Jauriqui" (Markham 1967[1904]:41).

Malope was given a shirt and a “few trifles of little value". 
Others received feathers, little bells, glass beads, cloth and 
cotton, playing cards. Demonstrated mirrors, razors and 
scissors. Locals "begged hard" for razors and scissors 
1967[1904]:41-42).

The Cruzians suspended the new possessions 
round their necks.Spanish taught them to say 
"friends" and make a cross with two fingers 
(1967[1904]:42). This manner of interaction 
continued for four days, until another fractious 
incident took place.

Quiros, 1595 same occasion Dalrymple (1967[1770] :82) “This lasted four 
days. They went and came; they brought and 
gave what they had to eat".

Quiros, 1595 settlement eastablished 
in Graciosa Bay

There are many occasions in which locals provide food for the Spanish, and even help them build their houses- these 
are discussed in the text.

Carteret, 1767 12th August, 1767. 
Swallow Bay (Carteret 

1965:160, note 2)

Two locals spotted on shore, but disappeared 
before the boat sent to meet them (and find 
water) reached shore (Hawkesworth 1775:284). 
"..they seemed to make signes for us to go away" 
(Carteret 1965:160 note 3).

Carteret, 1767 13th August. "Bloody 
Bay", Santa Cruz 

Probably in bay at 
Leluova (Carteret 
1965:162, note 2)

Master sent in cutter to secure supplies and 
anchorage. Locals at first were afraid and left, but 
accepted presents. Coconuts (requested by English), 
a broiled fish, and some boiled yams offered then by 
locals on shore, in a friendly way (1775:286).

Master equipped with “some beads, ribbons and other trifles", 
“which by chance 1 happened to have on board, to conciliate 
the good-will of the locals" (Hawkesworth 1775:284)

Exchange of trinkets and food took place on
shore. English then received in communal house, 
and large numbers of people (300-400) began to 
gather. Thereafter Simpson ordered coconut tree 
to be cut down, and violence ensued (1775:286- 
7).

Carteret, 1767 13 August. Swallow 
Bay, Santa Cruz

Longboat sent to find water, but recalled when locals 
advanced towards it. 3 locals stationed themselves in 
tree and kept watch for some hours.

Lt. sent to make contact with tree watchers, but they left. 3 
others approached boat. Lt offered trinkets, but locals shot 
arrows, which passed over the longboat. Locals ran off 
(1775:286).

English shot at them (1775:286)
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Carteret, 1767 14 August. Swallow 
Bay, Nendo

Observed by locals on shore (from cover of trees) 
as they try to repair ship (1775:288)

Carteret, 1767 15 August. Swallow 
Bay, Santa Cruz

Refilled water barrels, but covering fire required 
from cutter and ship. Locals shoot at them. 200 
men are dispersed by grapeshot, and another 
large assembly by round shot fired from ship 
(1775:289).

Carteret, 1767 17 August, near Ferrer's 
Point

.."an incredible multitude came out as the ship passed 
by, holding something in their hands which looked like 
a wisp of green grass, with which they seemed to 
stroak each other, at the same time dancing, or 
running in a ring" (Hawkesworth 1775:292).

Carteret, 1767 17 August, passing 
village to west of 
Carteret's Point

People performed same circular dance. Several 
canoes launched, and ship lay to so they could catch 
up. Canoes stopped short of vessel and wouldn't 
come closer (1775:292).

Carteret, 1767 17 August. West 
Passage, south of Te 

Motu,
(Carteret 1965:170).

Boat sent to examine passage. Several armed canoes 
came out and one fired at it. Shots returned from 
boat and ship (1775:293).

Wounded local examined by ship's surgeon. 2 
bows and bundle of arrows removed from his 
canoe (1775:296).

Carteret considered his party ill-equipped to trade, as they 
lacked "any toys, iron tools, or cutlery-ware.." (1775:290). He 
was too ill to take what he needed by force (1775:294).

"... if 1 had not been ill 1 would have taught these 
people better manners to strangers" (Carteret 
1965:170)

D'Entrecasteaux,
1793.

See Labillardiere, below

Labillardiere, 
Naturalist on
D'Entrecasteau 
expedition,1793

about 4 pm, 21st May,
1793. 3
miles off S/E coast of 

Santa Cruz

6 canoes assembled round them, and "addressed 
their conversation to us, and made signs for us to 
land..." (Labillardiere 1971[1800]:427). They would 
not come on board.

“The boldest of them did not come nearer than 
about fifty yards" (1971[1800]:427). Locals 
departed as night approached.

Labillardiere, 1793 Night of 21st May, 1793. Another canoe came out to ship "...the savages in 
which certainly thought that we understood their 
language, for they spoke to us for a long time in a very 
low tone of voice..." (1971[1800]:427). Left when they 
got no answer.

Note: Labillardiere (1802:261) says they spoke in 
a "loud voice"
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Labillardiere, 1793 Daybreak, 22nd May 
1793, south coast, Santa 

Cruz

Vessels approached the coast, and 12 canoes came 
out, most loaded with "different kinds of fruit" (incl 
breadfruit) (1971[1800]:427). Locals would sell 
arrows with tips blunted, but not bows 
(1971[1800]:428)

Red cloth (1971[1800]:428) Locals not interested in iron (1800..:428, 
although French could see they had a piece of 
chisel). Episode of “dishonesty" (1971[1800]:428).

Labillardiere, 1793 22nd May, 1793, 
concerning the 2 boats 

sent to find water

2 boats were followed by "a great number" of canoes. 
From shore, fruit was thrown to entice people to land. 
Some locals swam out to boats to sell objects 
(u nspecif ied)( 1971 [1800]:428)

Cloth of different colours (1971[1800]:428)

Labillardiere, 1793 22nd May, 1793, 
concerning the 2 boats 
sent to find water, near 

New Jersey

Local man shot arrow from his canoe, undeterred by 
show of musket from crew member. French returned 
fire from musket and blunderbuss, and took 
possession of abandoned canoe containing bows and 
arrows (1971[1800]:429).

Canoes surrounding main vessels dispersed at
sound of musket shots fired from two boats sent 
out to find water (1971[1800]:428).

Labillardiere, 1793 22nd/23rd? May, 1793, 
coasting 3/4 mile from 
southern shore of Santa 

Cruz.

Many locals called to them to land. Several launched 
canoes but couldn’t match speed of French vessels 
(1971[1800]:430).

Labillardiere, 1793 22nd/23rd ? May, near 
Tinakula and Graciosa 

Bay.

At least 74 canoes came out from Graciosa Bay, but 
bad weather impeded their progress. Overnight they 
heard voices of locals “who seemed to be calling to us" 
(1971[1800]:431).

French fired muskets (1971[1800]:431) or fire
works (Labillardiere (1802:269)) to please them. 
“Cries of admiration" heard (1971 [1800]:431).

Labillardiere, 1793 vicinity of Graciosa Bay, 
Santa Cruz;

24th May 1793,
2 boats were sent 

ashore.

Locals swam out bringing coconuts, or came out in 
canoes. Offered bows, and arrows with i) bone or 
tortoiseshell points (2 sizes), or ii) points from tail of 
ray . Glass beads (assumed to be of English 
manufacture), bark cloth (1971[1800]:432-3.

Red cloth (1971[1800]:432) Cautiously sold arrows to one boat, and bows to
the other (1971[1800]:432). Wouldn't sell hogs 
unless sailors came ashore to get them 
(1971[1800]:432). Dealt honestly, but offered 
poor quality goods- coconuts going to seed, 
rough bark cloth (1800:432).

Labillardiere, 1793 as above. Ships followed 
to protect the boats, but 

swell prevented them 
landing.

continuation of above.....Man wearing "a small flat
circular piece of alabaster suspended upon his breast, 
"parted with [it] to satisfy us” (1971[1800]:433).

This whole trading episode lasted nearly two
hours. Locals dispersed at signal from chief. 
When boats were about to leave shore, women 
came to water's edge to try to pursuade them to 
land (1971[1800]:433).

Duperrey, 1823 No relevant information.



Dillon, 1827 2 villages visible in 
vicinity of Swallow Bay, 

Santa Cruz.
10 Oct, 1827

Some canoes came off with coconuts and other things 
for sale- but ship was travelling too fast for them to 
catch up (Dillon 1972[1829]:287)

Dillon, 1827 passing along shore, 
Santa Cruz. Same day.

''....we observed a number of villages and people standing on 
the beach with canoes coming out from all parts of the shore" 
(1972[1829]:287).

Dillon, 1827 near Bloody Bay, S/C several canoes came out, but couldn't keep up with 
vessel (1972ri8291:288).

Dillon, 1827 Ferris Bay 18 canoes launched but dropped astern 
(1971[1829]:288).

Dillon, 1827 around the passage 
between Tyrawley's Pt 

and Monates' Pt

25 canoes approached from the large fishing fleet. 
Finally ca. 100 canoes came out to them, "making 
friendly signs" and displaying coconuts
(1972[1829]:289).

"We were too much engaged to traffic with them freely, but 
purchased a few things in exchange for fish-hooks" 
(1972[1829]:289).

Dillon, 1827 Graciosa Bay.
11 Oct 1827

At least 600 armed men in canoes around ship. They 
"continued to barter away their trifles" after an incident 
in which one man seized his bow and arrow when 
trailing rope was withdrawn(1972[1829]:291).

Not stated Dillon trailed ropes behind vessel for people in 
canoes to hold on to (1972[1829]:291). Unable to 
pursuade them to come on deck 
(1972[1829]:291).

Dillon, 1827 standing up Graciosa 
Bay, 11 Oct 1827

“canoes were launched from all sides, loaded with 
pigs, barn-door fowls, large pigeons, a kind of 
cucumber, the mangosteen, and a fruit well known at 
Otaheita ...which they offered for sale" 
(1972[1829]:293).

No information. Counted 135 canoes around ship. “1 was 
apprehensive that they might try to board us" 
(1972[1829]:293). “1 dared not send the boats 
out to sound, as it was likely they might attack us" 
(1972[1829]:293).

Dillon, 1827 standing out to sea, near 
Graciosa Bay

canoes came off from Malevy village(east side of bay), 
and shot two arrows at crew. Dillon ordered guard to 
fire in response (1972[1829]:294).

Dillon wanted “to ingratiate " himself with people on other side 
of bay before they heard about this incident. "1 made presents 
to those who came alongside, and gave whatever price they 
demanded for such trifles as they offered for sale" (1829:294- 
295).

Dillon, 1827 Graciosa Bay 'from the time we let go the anchor to sunset the ship 
was surrounded with canoes, the people in which were 
very peaceable, and sold their cocoa-nuts, yams, &c. 
fairly...

“ ...for fish-hooks, glass-beads, &c.: we also procured six small 
pigs of the island breed for an axe each" (1972[1829]:297- 
298).

Dillon, 1827 same location N/a Local friend of the Tikopian came on board. Dillon gave him 
red cloth, an adze, knife, and scissors (1972[1829]:298). 
Young man pursuaded chief Lamoa (Mambo village) to come 
on board. Dillon gave him an axe, red cloth, scissors, beads, 
&c. (1972[1829]:299).

Names exchanged with Lamoa, who "seemed very 
proud of his new alliance, acquainting his 
countrymen in the canoes with his good fortune" 
(1972[1829]:299). Lamoa's village is 4-5 miles 
away from anchorage.

Dillon, 1827 same location, shortly 
after daylight, 12 Oct 

1827

Unspecified number of locals visit- purchased from 
them, 3 or 4 very small pigs, some coconuts, and a 
few pieces of loom woven cloth . Lamoa came on 
board with two sons, and gave Dillon a dozen yams, a 
few sweet potatoes, and 15 betel nuts 
(1972[1829]:300)

No information. Dillon ''..expected a much greater supply 
from so numerous a population" (1972[1829]:300).

Lamoa asked Dillon to relocate anchorage to his 
village, but conditions there were found to be 
unsuitable, despite availability of fresh water 
(1972[1829]:301). Bushart reported that Mambo 
villagers did not want to part with large pigs 
(1972[1829]:302).
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Dillon, 1827 ? within Graciosa Bay Dillon procured the enlarged tooth of a 
priest/magician for a large axe (original offers of a 
joiner's plane-iron or an adze were refused). Priest 
jumped about with delight at the advantage he had 
gained at the exchange” (1972[1827]:303).

Man returned later to trade several pieces of woven cloth. He 
had a fit, laughed, cried, and conversed with a spirit 
(1972[1829]:303).

During second visit, Dillon ordered yam and pork 
be brought for him and gave him an additional 
adze and string of beads, on prompting from men 
in one of the canoes standing off to give him a 
"tokey" (1972[1829]:303). Other canoes stay at a 
distance.

Dillon, 1827 ? within Graciosa Bay priest/magician returned, came on board, and gave 
Dillon another, similarly enlarged tooth. He inspected 
all parts of the ship, and assisted with loading water 
(1972(18291:307)

Dillon gave him a shirt, red cap, and pantaloons "with which 
he was much pleased, his countrymen laughing heartily at the 
grotesque figure he made in his new attire" (1972[1829]:307).

Dillon remarks that the islanders were very
friendly, came on board confidently, and one 
participated in sorties for water
(1972(18291:307).

Dillon, 1827 Gracsiosa Bay Officer sent ashore to investigate possible 
Spanish site. Locals at first accompanied him, but 
then made signs for him to return to the boats. 
When he hesitated, “a priest became inspired", 
and officer returned (1972[1829]:308).

Dillon, 1827 on board ship, in/near 
Graciosa Bay 13 Oct 

1827

Canoes hurriedly moved away from ship when 
Dillon started using his sextant
(1972(18291:309).

Dillon, 1827 Graciosa Bay,
14 Oct 1827

Lamoa came on board with "trifling presents" of 
potatoes, coconuts, and yams (1972[1829]:310).

Lamoa agreed to take care of Stewart, who was to be left 
behind. Dillon gave Lamoa some axes, beads, scissors etc, 
and also gave “presents" to 3 other chiefs (1972[1829]:310).

Intention is for Stewart to return to Vanikoro, 
learn the language, and find out about the fate of 
La Perouse and his men.

Dillon, 1827 general observations 
about Santa Cruz

Locals always sang as they approached the boat 
(1972[1829]:315). “1 found the natives generally 
inclined to make very inadequate returns for the 
presents we made them.." (1972[1829]:308).

Alfred (whaler),
1828

Santa Cruz
7 Oct

Trading "peaceably” with locals, 11.50 am when some 
of them fired arrows at ship. Several locals killed in 
retaliatory fire. The rest returned to shore. (Cattlin 
1829:97).

No information. Source: Bennett 1987:358- Appendix 3 whaling 
and other non-trading vessels, and Cattlin 
(1829:92)

de Tromelin, 1828 Santa Cruz Not specified. Not specified Locals always approached the vessel singing. 
French had many exchanges with them, and 
praised their integrity and gentleness. (Domeny 
de Rienzi 1863:411)

Morrell, 1834 Santa Cruz The day after they anchored, locals on beach, armed 
with spears, motioned for them to depart (Jacobs 
1844:232).

Europeans pursued locals, who retreated uphill to their village 
and then into the forest surrounding it, from which they 
watched. Europeans were “well provided with trinkets and fire 
works" ( 1844:232).

Locals finally stopped fleeing, and appeared
friendly, but then prepared to attack Europeans. 
Violence averted by deflecting sunlight into chief's 
eyes with a mirror, and letting off a pack of fire 
crackers, at which locals fled into forest 
(1844:232).
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Alfred (whaler), June 
1849

Santa Cruz At 5am, several canoes came off from lee side of 
island. [?] brought off bows and arrows and a few 
coconuts, and exchanged them for....

Beads and fish hooks At 6am, bore away again. Source:
Bennett 1987:360- Appendix 3 whaling and other 
non-trading vessels. PMB801.

USS Vincennes, 1853
no information

Lion (whaler), 1855 Santa Cruz "Laying off and on trading with the natives for yam and 
other things"

No information. Source: Bennett 1987:361- Appendix 3 whaling 
and other non-trading vessels. PMB 875.

Hope (whaler), 1859 Santa Cruz 10 barrels yams No information. Source: Bennett 1987:361- Appendix 3 whaling 
and other non-trading vessels

Ontario (whaler), 1863 Santa Cruz "Several canoes from Santa Cruz came alongside". Text illegible. PMB 886.

Patteson , 1864 Otivi village, Santa Cruz Patteson's party fired on in Otivi village. Edwin 
Nobbs and Fisher Young die of tetanus from 
arrow wounds (Wilson 1932:111).

Brenchley, 1865. 
Passenger on military 
vessel Curacoa.

Vicinity of Graciosa Bay, 
25 Aug, 1865

Bows & arrows. 4-sided clubs, painted and fringed, 
with curved pointed ends. Fine mats. Small, neat, 
well ornamented bags containing small gourds filled 
with chinam. Poultry, yams, bananas, coconuts 
(Brenchley 1873:245)

Locals wanted beads and iron more than anything else ( 
1873:247). Iron hoop cut into pieces 7-8" long very desirable 
(Brenchley 1873:245/247). One local dived into sea for a 
string of blue beads (1873:245). Trading lasted 2 1/2 hours 
(Waite 1987:10).

Vessel never intended to land- all transactions 
carried out at sea, 3-4 miles from coast 
(Brenchley 1873:244). More than 100 canoes 
came out. Some goods for officers and 
midshipmen were hoisted aboard by rope 
(Brenchley 1873:247).

Brenchley, 1865 Additional items described in Waite 1987: coconut 
water bottles, baskets, fibre bag, fishing floats, woven 
items, different kinds of shell pendants, neck band 
with white shells, fibre belts, armband, tortoiseshell 
nose and ear rings.

Lt Meade (also on 
Curacoa)
Source: Waitel987:90

as above "...their nostrils, ears, and arms were decorated with a 
profusion of rings of tortoise shell and mother- of- 
pearl, which they gladly bartered for ..." (in Waite 
1987:98).

bits of iron hooping, empty bottles, tins..." (Waite 1987:90) Cruzians..”very anxious for barter..." Bows and
arrows in canoes ..“they seem to have brought for 
defense or barter as occasion might require" (in 
Waite 1987:90)

Moresby, 1871 Byron's Bay, Santa Cruz; 
2 Aug 1871

Bows and poisoned arrows. Shell ornaments. Mats 
(Moresby 1876:86).

Bottles and beads (Moresby 1876:86). Locals came on board vessel, women and 
children among them. Friendly reception in 
village. Sailors bathed in river, enjoying a “few 
quiet hours" (Moresby 1876:86-87). Departed 
Byron Bay 5 Aug.
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Moresby, 1871 Carlisle Bay, Santa
Cruz.; ? 2 August

Fowl. Seller offered fowl back (replacement or original 
unclear) after it was observed to escape from 
purchaser. This example of honesty "surprised us" 
(Moresby 1876:87).

No information. Moresby explored Bay in galley. Joined by officers 
who walked from Byron Bay. Here, 'the natives 
were as friendly as those of Byron Bay "(1876:87). 
Remarks of Cruzians generally, "The friendliness 
of these natives was remarkable.."(1876:87).

Patteson, 1871 Nukapu
Sept 20, 1871

Patteson murdered on shore. Three of his boat 
crew who were wounded in an attack, later died of 
wounds.

Markham, A, 1871 Lomlom, Main Reef 
Islands; 28th Nov 1871

Canoes came out to them- offered bows and arrows; 
fruit resembling apples (Markham 1873:141).

No information.

Markham, A, 1871 Reef Islands ; ? 29th Nov ” several" locals came out by canoe, but he says 
curiousity not trade was the motive (Markham 
1873:144).

Markham, A, 1871 Nukapu, 29th Nov Initially, welcoming gestures were made, but this 
changed when landing party attempted to come 
ashore in a different location.

At west end of lagoon, men in canoes made signs 
to come ashore, and people waved green 
branches. Gig coud not cross reef, so made for 
north end of island. Locals now hostile, yelled 
and shot arrows. Violence escalates. Village 
burned (1873:147-155).

Markham, A, 1871 Santa Cruz, 30th Nov “numberless canoes" came 5 miles off shore to trade- 
foil seemingly friendly" (Markham 1873:158).

No indication that he engaged with them prior to 
anchoring at Byron Bay.

Markham, A, 1871 anchored in small 
harbour in Byron Bay, 
Santa Cruz. Same day.

150 canoes came out, and "brisk trade" was 
conducted in mats, bows and arrows and coconuts 
(Markham 1873:159).

Empty bottles, pipes and tobacco, clothing (1873:159) Remarks on good temper of locals, who 
nonetheless were 'Inclined to be alarmed at every 
movement on board the ship", and did not want 
the vessel to stay for any length of time 
(1873:160). Appears that they came on board.

Markham, A, 1871 Byron Bay; next day A few fowls and some flying fish, “which was a great 
boon, as our stocks of fresh provisions was getting 
very low" (1873:161).

No information about trade goods. Locals participated in 
“manning the whip", and were very intrigued by the ship's 
fiddler (1873:161).

In morning, 300-400 locals on board the vessel, 
and in canoes around ship, from different parts of 
island (1873:160-161). During forenoon, dispute 
breaks out among locals who scatter, but 
reassemble round vessel soon after (1873:161- 
162)

Sandfly at Byron Bay, 
1874

Violent incident with locals.

Goodenough, 1875 ? Carlisle Bay,
Santa Cruz,
12th August

Locals “seem most friendly and anxious to be civil, by 
coming out to us in canoes, and looking as if they 
wished to please" (Goodenough 1876:345-46).

Wants to re-establish good relations with villagers
who had a run-in with Sandfly the previous year 
(1876:344-5).
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Goodenough, 1875 Carlisle Bay, 17 Aug, 
1875

2 boats and galley went on shore. Canoes came out, 
and local indicated with green bough where they 
should land. Goodenough gave away calico, and 
bargained for "pretty matting" (1876:346). In time, a 
man offered yam (1876:346)

"a knife or two" for matting (1876:346), and calico for yam 
(1876:346). Obscure indication of another transaction in 
which calico was offered, and then 3 times that amount was 
requested by the local. Goodenough agreed, and refused the 
trade good (1876:34)

Transactions took place while Goodenough was 
still in one of three boats that had pulled into the 
shore. They then went ashore into houses near 
beach (1876:347).

Goodenough, 1875 Continuation of above.... Harrison's negotiation to procure arrows interrupted 
by attack on Goodenough (1876:347).

Locals began to separate from them. One man 
indicated Goodenough should accompany him to 
next village along beach. He started to do so, and 
then turned back, and was attacked. 6 men were 
wounded. 8 or 9 huts were burned in retaliation 
(1876:347).

Coote, 1880 (on 
Southern Cross)

between Nifiloli and
Pileni, Reef Islands

..“fleets of canoes" came paddling out to meet 
Southern Cross (Coote 1883:91)

Coote, 1880 (on 
Southern Cross)

Nifiloli, Reef Islands Pulled whaleboat to opening on reef, surrounded by 
many canoes. " ...dozens of natives waded out waist 
deep fully two miles to meet us" (Coote 1883:94)

On landing, found locals waiting on beach, but no 
women. They were taken to club house (Coote 
1883:97).

Coote, 1880 (on 
Southern Cross)

Nifiloli, Reef Islands Hot breadfruit and yams (Coote 1883:97) No information. Received into "club house", and were examined 
for an hour. Locals stroked his beard, and ran to 
tell others about it (Coote 1883:97).

Coote, 1880 (on 
Southern Cross)

Nifiloli, Reef Islands Given "presents of breadfruit, etc" (Coote 1883:98) No information. Taken to chiefs private residence, where they 
"saw for the first time many women and children" 
(Coote 1883:98)

Coote, 1880 (on 
Southern Cross)

Nifiloli, Reef Islands Sat in state again, and were“presented.. with bags of 
nuts, kits of breadfruit, coco-nuts, and yams" (Coote 
1883:98-99). Mats are the "chiefest" thing to be 
"bought". Also bought faded red feather money. 
Models of canoes also offered (Coote 1883:99)

Blue beads and small pieces of iron much sought after (Coote 
1883:99).

Walked to another village (1883:98). "Whenever 
any gift was made a return present of very much 
greater value was evidently required" (Coote 
1883:99). Model canoes were made as children's 
toys- this one almost big enough to hold a boy 
(Coote 1883:100).

Coote, 1880 (on 
Southern Cross)

Nifiloli, Reef Islands At end of “wearisome" day, found it difficult to get 
away, as everyone wanted to come in the boat- 
cautious of breaching etiquette and causing 
trouble (Coote 1883:100).

Coote, 1880 (on 
Southern Cross)

Nifiloli, Reef Islands Old man came out to Southern Cross by canoe, which 
slowed for him. He rubbed Bishop's hand with his 
nose, and gave Coote the "..oldest and most 
disreputable poisoned arrow 1 ever saw", before the 
Southern Cross sailed away (Coote 1883:100)

No information. "Never on shore for a moment had man or boy 
laid down his bow and bundle of arrows, and we 
could not but feel that it would have required very 
little at any time to have occasioned a 
disturbance" (Coote 1883:101).

Coote, 1880 (on 
Southern Cross)

Lelouova Village, Santa 
Cruz

Canoes watched at distance. Reef Island man sent into rigging 
to encourage them to approach. Some locals came on board 
after beads and "turkey red" were displayed over the 
bulwarks."Hundreds“ soon “swarmed up the side" (Coote 
1883:103).
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Coote, 1880 (on 
Southern Cross)

Lelouova Village, Santa 
Cruz- continuation of 
above

Poisoned arrows offered from canoes (Coote 
1883:105). Nearly every man carried a small sack in 
which he kept stores for barter. Mats offered most. 
Clubs (with designs in red and black) were also 
brought out (Coote 1883:107).

Beads and iron for poisoned arrows(Coote 1883:105). "The eagerness to sell was something beyond all 
describing; at times, seeing in one of our hands 
something they would like, perhaps half-a-dozen 
men would leap from their canoes and struggle 
up the side.... " (Coote 1883:106).

Coote, 1880 (on 
Southern Cross)

contination of encounter 
above...

Exchange with people in canoes took place for 
an hour, and then "chief Mesa came out from 
village and was received by the Bishop in his 
cabin (Coote 1883:106-7). Bishop went ashore. 
Some locals remained on ship.

Coote, 1880 (on 
Southern Cross)

Lelouova Village, Santa 
Cruz

Coote given hot breadfruit (1883:109) Some time after receiving breadfruit, Coote distributed some 
fishhooks- he had taken no trade goods ashore (1883:110). 
Few people with him, as many stayed by Bishop at the boat 
(1883:110). Coote exhibits his white chest and limbs, to 
delight of locals.

Bishop returned to vessel after 1/2 hr. Decided to 
take party ashore and leave Wadrogal. Women 
helped pull boat out of breakers. Mesa led Coote 
to village “club-house" (Coote 1883:107-9)

Coote, 1880 (on 
Southern Cross)

Nifiloli and Pileni islands- 
next day

Returned Reef Island friends/intermediaries to their homes. 
Were given three boys to take to Mission school (Coote 
1883:113)

Coote, 1880 (on 
Southern Cross)

Off Nukapu No canoes came out, and no signs made from 
shore (Coote 1883:115).

Coote, 1880 (on 
Southern Cross)

Nupani Nil Many canoes came out, and after some hesitation, occupants 
came on board. Were very excited about receiving "turkey 
red", pieces of which were tied round their necks (Coote 
1883:114-5).

Concerning the pieces of turkey red, “They 
trembled in an agony of expectation before 
receiving them, and when they had them on, 
danced and hooted and yelled like maniacs" 
(Coote 1883:116).

Rannie, 1886. 
Government agent on 
recruiting vessel
Flora.

Anchored in Port
Swallow, close to Cape 
Byron.

Locals passed up bundles of arrows, which were 
stored below. Then offered woven mats and hand
bags, and exchanged "a number" of looms (1912:174). 
2 different types of clubs, "many beautifully carved 
ornaments, in pearl and tortoiseshell" (1912:174).

A stick of tobacco for each bundle of arrows (Rannie 
1912:173). After receiving a "good supply of tobacco", they 
began to ask for other things, like beads, knives, tomahawks 
and axes (Rannie 1912:173-174).

"No sooner was the anchor down than we were 
surrounded by hundreds of canoes.." (Rannie 
1912:173). All hands called on deck, fully armed. 
Weapons confiscated, and stored below. Locals 
stayed until after sunset . Thefts discovered 
afterwards (1912:174).

Rannie, 1886 same location. So many canoes go out to ship that boats that have 
been ashore return to vessel. Says locals tried to "buy 
or steal amost everything they could see" (Rannie 
1912:175).

Alarmed at "several hundreds"of canoes around 
vessels. Recruits and returns armed with Santa 
Cruz bows and arrows, plus tomahawks and 
knives to protect ship. Decks crowded with locals 
til afternoon, who “kept up a perfect babel" 
(1912:173).
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Dewar, 1888 Santa Cruz, 3 pm 27th 
Nov 1888

Numerous canoes came out to barter carrying"..many 
interesting objects" including: "model canoes; 
elaborately carved clubs; ..beautifully constructed 
bows and arrows, tappa (sic), wooden bowls, and 
many other things too numerous to mention" 
(1892:246).

"Tobacco, pipes, calico and knives were the objects which they 
most required”. Not interested in money, and didn't seem to 
know what it was (Dewar 1892:246).

"..brisk business" carried on by all on board, 
between 3pm and 6pm Locals went home 
“evidently well satisfied with the afternoon's work" 
(Dewar 1892:246).

Dewar, 1888 becalmed off Tinakula, 
morning of Wed 28th
Nov

Several canoes came off to barter same sorts of things 
(Dewar 1892:247).

One local indicated he was a teacher, but they 
could scarcely understand him as he spoke so 
little English (Dewar 1892:247).

Dewar, 1888 becalmed off Trevanion 
Bay, next morning.

Again surrounded by canoes all day (Dewar 
1892:248).

Dewar, 1888 Carlisle Bay, Santa Cruz, 
30th Nov. • 1st visit - 
village where 
Goodenough was 
attacked

Anchored off a village at 10.30 am. Received in a 
friendly way and invited into "their houses" where he 
was offered coconuts and bananas (Dewar 1892:248).

No information. Explored the harbour in his lifeboat in the 
afternoon (Dewar 1892:249).

Dewar, 1888 Carlisle Bay, 29th Nov - 
a different village

Inhabitants were "equally hospitable", but didn't want 
them to go near the women's houses (Dewar 
1892:249).

Dewar, 1888 Carlisle Bay, 29th Nov - 
2nd visit to village where 
Goodenough was 
attacked,

He purchased “ a plump little pig", "..some very 
handsome ornaments" (describes tridacna breast 
plate with tortoiseshell overlay) (1892:249). Other 
items not enumerated, but included “curious fishing- 
lines with small tortoiseshell hooks" (1892:251).

Six coloured handkerchiefs, two clay pipes, and one plug 
tobacco for pig (Dewar 1892:249). Goods for other items not 
specified. Also got locals to give him an archery display- 
unimpressed with their aim (Dewar 1892:251).

“The people were keen traders, and each bargain 
took a considerable time before it was concluded, 
as a long consultation invariably took place 
between the vendor and the bystanders" (Dewar 
1892:250-251).

Dewar, 1888 as above, next morning "A crowd of savages came on board next morning, 
remaining there until we had weighed anchor and 
were some distance outside the reef. They then 
jumped overboard, and swam ashore..." (Dewar 
1892:251).

Wawn, 1891 labour recruiting mission 
to Santa Cruz and 
Taumako

Unable to get any recruits (1973:216).

Wawn, 1891 At Reef Islands, on 
labour recruiting 
mission.

Several men came alongside the ship in canoes, and 
boarded her, making signs that they would go with 
him (Wawn 1973[1893]:216).

He had no interpreter on board, and the Reefs 
men knew no English. Apparently, no men stayed 
on as recruits (1973[1893]:216).

Wawn, 1881 intercepted canoe 
crossing from Reef 
Islands to Santa Cruz.

Wawn was lowered into a boat which pulled alongside 
a canoe. The 6 occupants of the canoe were 
frightened, but traded for taro, which “they were 
willing to part with” (Wawn 1973[1893]:216).

No information
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Montgomery,
1892

generalisation about 
sailing along northern 
coast of Santa Cruz, 
and anchoring at Nelua

Ship will be "hailed by several canoes laden with food 
and curiosities", and canoes will pursue them to 
landing place (Nelua). At Nelua, decks "swarm" with 
excited, “jabbering" locals. Hand shaking has replaced 
nose rubbing as a greeting (1895:129-30).

Only tobacco mentioned (1896:130). "The crew, the captain, the clergy, all have to buy 
something in return for tobacco. Nor are there 
any shrewder men at a bargain than the 
Cruzians". Locals reluctant for vessel to leave but 
stragglers finally leap overboard (1896:129-132).

Montgomery, 1892 Santa Cruz.
Went ashore 2 Oct 1892.

Canoe came out from Te Motu, “longing to sell 
something", and capsized. (Montgomery 1896:133).

N/a

Montgomery,
1892

Visit to chief Natei in 
Nelua village, Santa
Cruz. 3rd Oct
1892.

Received in Natei's men's house. Given"good mats" 
(Montgomery 1896:135).

20 sticks tobacco, two fathoms of calico, twelve pipes, two 
knives "etc", presented to Natei (1896:136). Montgomery 
asked leave to see ghost house, which he visited (1896:136). 
Natei and warriors give "dance” in honour of Bishop 
(1896:139).

Canoes wait round Southern Cross from 4am, 
wanting to barter (1896:135). Forrest gives 
Bishop local artefacts as birthday present- mats, 
dancing clubs, arrows etc (1896:138).

Montgomery,
1892

Te Motu island Twenty locals help pull the boat up the reef 
(Montgomery 1896:141).

Montgomery, 1892 Village east of Nelua, 
Santa Cruz.

in “palace of Taape", given mats by “chief (1896:144). 
Just before they depart and after tobacco incident 
(see Notes), he is given a pig, and Taape throws his 
bow onto ship (Montgomery 1896:144-145).

"1 in return presented nearly as much as 1 had given Natei" 
(1896:144)

Humourous exchange of additional mats (from 
women also) and tobacco (1896:144). Warned by 
Forrest that Natei will be watching to see what 
presents chief gets (1896:143).

Montgomery, 1892 "Matalianievlovla" village, 
Carlisle Bay.

Party goes ashore diffidently, to take photos of
Goodenough memorial cross. Welcomed "most 
cordially" by villagers (1896:146).

Montgomery, 1892 Pileni, Outer Reef
Islands

Went into men's house on landing, bought" a few of 
the island products" (Montgomery 1896:149).

Not specified. Women and girls free to enter house (1896:149).

Bush people (inland Santa Cruz) make arrows 
and sell them to coastal dwellers (1896:126).

von Tolna 1895 Carlisle Bay, Santa Cruz 
- date not given

He purchased "beaucoup d'objets curieux pour ma 
collection” (von Tolna 1903:278.

No information. Of the local people he says "Ils sont tres 
commercants" (1903:278). He was so alarmed at 
the number of canoes that surrounded his vessel 
that he threw a stick of dynamite to disperse 
them. He suggests that warships do the same 
(1903:278).

Officer, 1901 Santa Cruz
Tues Aug 12, 1901.

100 canoes came out to Steamer, "natives bringing 
large quantities" of bows and arrows for sale as well 
as mats, model canoes, bags, dancing clubs, "etc" 
(journal). He purchased some bows and arrows, 
canoes, mats etc. Couldn't buy a loom shuttle.

Not specified, but trade supplies listed included tobacco and 
pipes, zinc mirrors, Jew's harps and handkerchiefs (Vanderwal 
2000:1).

Purchasing on behalf of National Museum of
Victoria. Says that "most of the things the natives 
brought off are obviously made for sale & of no 
value to a Museum" (Vanderwal pers. comm, and 
MS 10326).
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Officer, 1901 Museum records show that he obtained 4 arrows, a 
dancing club, a dancing stick, 2 paddles, and 2 model 
canoes (Museum of Victoria inventory details supplied 
by R Vanderwal).

“Natives very eager to trade, as usual asking 
exorbitant prices" (Vanderwal pers. comm, and 
MS 10326).

O'Ferrall 1897-1904 Generalising about 
enthusiastic trade when 
Southern Cross appears 
off Santa Cruz

Locals load canoes with "fowls, coconuts, bunches of 
bananas, mats, bags, etc", as well as bows and arrows 
(O'Ferrall 1908:7). Southern Cross will be surrounded 
by “scores" of these canoes, “all full of eager salesmen" 
(O'Ferrall 1908:7).

Most sought after goods are tobacco and calico for a new loin
cloth (1908:7). Will hold up number of fingers to indicate how 
many sticks of tobacco they want (1908:7). Will discuss their 
bargains at night in club house (1908:7).

"The Cruzian is a keen bargainer, and will begin
by asking for more than he expects to get" 
(1908:7). Locals are quite happy to board vessel 
(1908:7). Doors locked and port holes closed to 
prevent theft (1908:7).

O'Ferrall 1897-1904 Observation of local 
economic cycle 
(1908:27).

People of Matema, who have no gardens, sail to
Santa Cruz to barter mats for yams. They also 
sail to Utupua and Vanikoro (O'Ferrall 1908:27).

Beattie (on Southern 
Cross), 1906

Graciosa Bay, 28th Sept. Beattie traded for “..baskets, ear ornaments, lime 
bottles, bows and arrows, bangles, clubs, etc” (Beattie 
MS:16). Also obtained a breast plate and model 
canoe. "1 got some nice mats, also a native loom with 
which they make these mats.” (MS:16).

Had to pay “a good price” for breast plate- 1/2 yard turkey 
twill and a butcher knife (7d).“ A stick of tobacco buys a shell 
bangle,an arrow, an earring, and a couple of sticks will buy a 
mat, basket and so on" (MS:16). One stick buys a model 
canoe.

Locals came out to ship. Within a few hours it was 
..“surrounded by a fleet of these canoes manned 
by a horde of yelling Cruzians, wanting to trade". 
They came on board. Nearly 100 canoes 
gathered. "Noise was perfectly terrific" (MS:16).

Beattie (on Southern 
Cross), 1906

same episode.... Locals also had fowl on their canoes, but text doesn't 
say if these were exchanged (Beattie MS:16). Locals 
help carry Nind's supplies to his house (MS:17).

As rain ceased, skipper threw sticks of tobacco into the water 
(MS:16).

Beattie remarked that “By the time 1 get through
1 don't know how 1 will carry all the trade" (Beattie 
MS:16).

Beattie (on Southern 
Cross), 1906

same episode... Beattie was concerned about the numbers of 
people: "Fancy if these people took it into their 
heads to attack the ship. They are all well armed 
and are deadly shots. There wouldn't be a ghost 
of a show for us" (MS:16).

Beattie (on Southern 
Cross), 1906

Graciosa Bay Recounts how Bishop had once intervened in dispute between 
traders at Lever Bros station and locals, by “buying off the 
row. (Beattie MS:17). Don't kow what the Bishop offered.

Traders were armed and had armed local 
"servants", when house was beseiged.

Beattie (on Southern 
Cross), 1906

Graciosa Bay, near 
Spanish settlement site

Locals made presents in return for Bishop's gifts of 
tobacco. Of a range of items presented, only mats are 
specified (Beattie MS:17).

Tobacco Party went into men's house when rain started. 
Exchange takes place there (Beattie MS:17).

Beattie (on Southern 
Cross), 1906

passing through Forest 
Passage, 29th Sept

Skipper threw a handful of tobacco sticks to a couple of 
canoes that came out to meet them (Beattie MS:19). Locals 
dove into water to retrieve them.
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Beattie (on Southern 
Cross), 1906

approaching Nukapu, 
29th Sept. Returning 
boy to his home.

Returning boy's father came equipped "with a bag full 
of trade for disposal". He came on board and the 
boy was used as an intermediary for trade (Beattie 
MS:20).

Provided a bag of provisions to give “a feast ashore in honor of 
the return of the boy" (Beattie MS:20).

A few canoes came out to meet them, with boy's 
father.

Beattie (on Southern 
Cross), 1906

Graciosa Bay, 2nd Nov 
(return journey)

"During the evening canoes came around the ship, 
and the air was full of chatter but none of the 
people were allowed aboard" (Beattie MS:52).

Beattie (on Southern 
Cross), 1906

Otivi, Sat 3rd Nov Beattie purchased bananas and another Tama [breast 
ornament] and a few spoons (Beattie MS:52).

No information. "...there was, as usual, a big crowd of canoes 
round the ship trading this morning" (Beattie 
MS:52). Many came on board.

Beattie (on Southern 
Cross), 1906

Timotu (sic) island, off 
west end of Santa Cruz, 
3rd Nov.
? Nimbi village.

Given cooked nuts in men's house (Beattie MS:54). Could see crowds of canoes waiting for them 
(MS:52).

Beattie (on Southern 
Cross), 1906

Timotu (sic) island, 3rd 
Nov. Nimbi village

Beattie given a basket by an old lady, and another 
wanted to put 2 very big yams in it (Beattie MS:54).

Speiser, 1912 Graciosa Bay. Came as 
passenger on Southern 
Cross. Stayed with 
Matthews.

Southern Cross is surrounded by canoes, and locals 
come on board to barter (Speiser 1913:279)

Speiser, 1912 Graciosa Bay Speiser purchases a canoe, with which to explore 
villages in bay (1913:282). Generally greeted by men 
eager to trade wherever he went (1913:282). He 
acquired painted skulls (1913:286).

No info. In 1913, accessioned 303 artefacts from Santa Cruz 
(Kaufmann 2000:212).

Anxiety to trade so strong that he had to cease 
his visits for a week, and trade only from his base 
in Graciosa Bay, "so as to give them time to quiet 
down" (Speiser 1913:282).

Speiser, 1912 on local economic 
system. Village specialities: shell arm-rings, breastplates, 

canoes, loom woven fine mats (1913:293). Tapa 
is made inland (1913:285).

Wilson (based on
diaries written from 
1894 for 20 years)

generalisation about 
what happens at Santa 
Cruz when Southern 
Cross arrives (1932:111)

Small fowls, bundles of bows and arrows, bangles and 
"other things” (Wilson 1932:111)

2 sticks of tobacco /fowl. At least 100 canoes would come to ship, lying half 
a mile off shore, to trade. Locals would board 
vessel. They were great thieves, and made a 
terrific din (Wilson 1932:111)

Wilson Meeting Natei, during 
Wilson’s 1st visit to
Santa Cruz (1932:114)

Natei threw "presents" of bags, mats and food" 
(Wilson 1932:115). Natei's wives also threw things to 
him (1932:115).

Unspecified "presents" given to Natei, and “little gifts" to his 
wives (Wilson 1932:115).

First received into Natei's "mandai", then taken to
his home.

Wilson Baptising babies- ? at 
Santa Cruz or Te Motu

Men offered him "presents", and women came to his 
house to do the same (Wilson 1932:116)

He reciprocated- no details (Wilson 1932:116).



Wilson Neundang village, south 
side of Graciosa Bay in 
1906

The day after his arrival, after being told to leave by chief 
Maplo, "1 left some gifts behind me" (1932:120). He returned 
to Te Motu where he was welcomed- for the tobacco, he 
presumed (1832:120).

In Maplo's village: "At first the people were 
friendly, believing that 1 was a trader, and that 
tobacco would be plentiful" (Wilson 1932:119).

Wilson Namu, Santa Cruz
1906

Neundang people then invited him back to the village, 
and sold him an acre or two of land, with a stream 
behind it, at Namu (Wilson 1932:122)

60 pounds of tobacco for the land, and 30 for the fruit trees 
on it (4s/tree). Total cost 4 pounds 10s. (Wilson 1932:122)

Wilson walking round villages 
on Trevannion (sic) 
island

Showed him nautilus shell spoons (Wilson 1932:124) Locals sought tobacco for spoons (Wilson 1932:124). Unclear if transactions proceeded. He would be 
invited into "club houses", and slept there (Wilson 
1932:123).

Wilson ? Te Motu- visiting 
villages

Men were spending hours making nautilus spoons 
because he was purchasing them (Wilson 1932:125)

"..the greatest of all [nuisances] was the incessant 
craving to trade" (Wilson 1932:125).

Wilson as above Locals wanted to trade mats for tobacco . "It was 
considered very good business if they could palm off 
on me some rubbishy old thing and get precious 
tobacco for it" (Wilson 1932:126)

Locals wanted tobacco (Wilson 1932:126).

Wilson Generalising about Reef 
islands (Outer)- 
procedure in mandai

Firstly, in mandai- his “boys" given betel (Wilson 
1932:137).

“Boys" give present in return (Wilson 1932:137) Wilson gives 3 
4 sticks of tobacco to chief, and 20 or more to his men 
(1932:137).

Wilson as above After receiving tobacco, locals give "kits of dried bread 
fruit", some in coconut oil (Wilson 1932:137).

After eating, chief would take him to his dwelling.

Wilson Chief would take him 
from mandai to his own 
dwelling

Wives gave more pudding and more kits of food 
(Wilson 1932:138)

Wilson gave sticks of tobacco to the women (Wilson 
1932:138).

Wilson as above Women would give small mats after receiving tobacco 
(Wilson 1932:138).

Wilson Returns to Te Motu after 
7 week absence touring

Wilson bought more shell spoons (1932:142). School 
people brough him presents.

On Te Motu, Wilson treated leg sores, and visited 
villages. People came from all sides "to beg for 
medicine and tobacco" (1932:142).

Wilson He moves into new 
house at Namu (S/C)

Chiefs arrive at his house. Maplo brings " a present of 
arrows", and other chiefs bring “gifts" (Wilson 
1932:143) For similar, see p 148.

No information.

Wilson Visiting villages in 
Graciosa Bay

Puddings and fowls given to “boys" (Wilson 1932:144). Wilson gave tobacco to men, and fishhooks to boys. When 
leaving, he threw sticks of tobacco into the sea (Wilson 
1932:144).

"All the people professed to want schools - except 
one which had a fight on, and they were certain 
they did not" (Wilson 1932:144)

Wilson Namu Chief brought him a pig (Wilson 1932:144). No information.

Wilson Namu Returned from Te Motu to find that "the people had 
given me a verandah and made improvements to the 
house" (Wilson 1932:147).

He also assisted two European traders resident on Santa Cruz, when they were under attack (1932:127). 
Traders armed with Winchesters. Canoes eventually went away.



Dr Lambert (Medical 
inspection-1921, on 
Lever's vessel 
Koonakarra)

Graciosa Bay Lured “a few" locals to ship for medical examination by 
offering fishhooks and knives (Lambert 1941:107)

Warned by Matthews not to come ashore, 
because the place was "so wild" (Lambert 
1941:107).

Dr Lambert (Medical 
inspection-1921.)

Mohawk Bay, Main 
Reefs

Young man "selling the services of his fiancee to the 
sailors" (Lambert 1941:108).

“Brides were expensive there, and he had formed 
a syndicate to buy her, then rent her out until she 
had earned the price. It was 'the fashion' " 
(Lambert 1941:108).

District Officer Mac 
Quarrie, 1923/24.
On patrol.

southern coast Santa 
Cruz, anchored in v- 
shaped bay. Locality of 
Gnau village.

Canoes came out and locals boarded Tulagi, 
inspected schooner, spoke to DO and invited him 
ashore (MacQuarrie 1946:118).

One man allowed to eat bowl of rice and beef he had spotted 
(MacQuarrie 1946:119). DO declines to go ashore, but
distributes tobacco, including 12 sticks for chief (MacQaurrie 
1946:120).

He had been ordered not to land on southern 
coast because of truculence of locals (MacQaurrie 
1946:116). DO is finally persuaded to go ashore.

District Officer Mac 
Quarrie, 1923/24.

visit to Gnau village Exchanged tobacco for native curios (MacQuarrie 
1946:123).

Shook hands with senior men. Exchanges tobacco for native 
curios, was shown round village. Invited into "house" and 
shown "heathen temple" (1946:122-127).

Accompanied by locals ex canoes up path to 
elevated village.

District Officer Mac 
Quarrie, 1923/24.

on shore at v-shaped 
bay.

Gnau men come on board Tulagi, but showed no 
signs of leaving. Jumped off as boat picked up 
speed. .

District Officer Mac 
Quarrie, 1923/24.

Naa area, anchored 
within shelter of Cape 
Mendana (1946:130- 
131)..

Canoe came out with 2 locals- asked in pidgin for him 
to accompany them to main island. Took them into 
forest, to huts. 6 armed locals accompany them back 
to landing. Young man demonstrates bow and arrows- 
accepted for police force.

Seniors requested payment for young man- not policy to give 
anything except perhaps tobacco (MacQuarrie 1946:135).

Uncles follow them back to small island 
anchorage, and ceremony made up to enlist 
young man.

District Officer Mac 
Quarrie, 1923/24.

Nemba village, western 
end Santa Cruz.

locals wanted government headman appointed. D.O. 
declined as didn't know focal politics (MacQuarrie 
1946:142).

"After an exchange of presents, we parted affectionately, the 
chief promising to spring-clean the village..." (MacQuarrie 
1946:144).

Village untidy. Dispute going on between senior 
men and young men returned from plantations 
(op. cit,1946:142-144).

District Officer Mac 
Quarrie, 1923/24.

OffVaina village, west 
coast

Canoes pulled up on beach and women went into 
forest when Tulagi was spotted.

Conveyed message and tobacco for chief through fisherman 
(gave him food). Chief eventually came to Tulagi. "After the 
usual exchange of gifts, tobacco and a finely woven little mat, 
we settled down to a conference" (op. cit. 1946:148).

Chief said people were frightened, and expected 
Tulagi to open fire on village as punishment for 
their rebellious talk (MacQuarrie 1946:148).

District Officer Mac 
Quarrie, 1923/24.

same incident. Chief wanted D.O to come ashore. D.O looked at 
village. Local men reticent. When they returned to the 
whaleboat, they found it full of gifts...see below....

District Officer Mac 
Quarrie, 1923/24.

same incident "Our surprise can be imagined when we found the 
whaleboat laden to the gunwales with all kinds of gifts" 
fruit, nuts and a young pig; some finely woven dancing 
sashes, a model canoe, and a number of beautifully 
worked little kits (MacQuarrie 1946:152).

On this occasion police accompanying D.O. were 
armed (op. cit. 1946:152). Days later in Graciosa 
Bay, met men from Vaina and this time got a 
friendly reaction from them (1946:152).

m
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District Officer Mac 
Quarrie, 1923/24.

Te Motu island Contrasts state of Christian and heathen villages 
and inhabitants. Judicial business.

District Officer Mac 
Quarrie, 1923/24.

patrolling villages on 
west arm of Graciosa
Bay

Standard protocol- he made for great men's
clubhouse- to greet elders and chiefs. 
Sometimes accepted invitation to go inside (op. 
cit.l946:162-163).

District Officer Mac 
Quarrie, 1923/24.

Taipe village, north coast 
Santa Cruz

In the clubhouse: "..each man had hidden near him 
some kind of present which he would eventually give 
me in the utmost good humour.." ( MacQuarrie 
1946:169).

Went into men's clubhouse. Great hilarity over
pursuit of his bitch by dogs of Taipe and Nelua 
villages.

District Officer Mac 
Quarrie, 1923/24.

Nupani- all living on 
Nologi

Greeted with “haere mai" (MacQuarrie 1946:179). 
Dance event held in which D.O participated. Women 
offer him numerous puddings at the commencement.

Ordered all leg sores to be treated. Retired to Tulagi with 
malaria, but women insisted he come ashore for dance 
festivities. He finally agreed.

District Officer Mac 
Quarrie, 1923/24.

Pileni. Judicial business. Locals all came on board for ride to 
Mohawk Bay.

District Officer Mac 
Quarrie, 1923/24.

Mohawk Bay- patrolling 
large islands in vicinity

Intervened on behalf of missionary when Pileni men accused 
local pastor of sexual impropriety. “It cost me quite a lot of 
tobacco to head off the uncles..” (1946:193).

D'Obrenan, 1935 “derriere L'ilot Near".
Visit lasted 28 June- 3 
July 1935.

Locals came out to vessel making such a racket 
that birds flew from the trees. 10 canoes escorted 
them. Waited permission to come on board 
(1939:122)

D'Obrenan, 1935 "Nimbelou" village, Santa 
Cruz

He wanted to buy a "shark god''- they pretended not to 
understand (D'Obrenan 1939:122-125).

D’Obrenan, 1935 unnamed village Obtained a shark god (D'Obrenan 1939: 122-125). At first, locals wanted nothing to do with him. 2 hours of 
discussion required, with him brandishing banknotes, before 
they parted with shark god. General distribution of tobacco 
followed (D'Obrenan 1939: 125).

Regretted purchase of duka figure afterwards. 
Locals would not approach him while he held it 
(D'Obrenan 1939:125-126).

D'Obrenan, 1935 unnamed village Obtained some round breast ornaments (15-25cm) 
with overlay (D'Obrenan 1939:127).

No information. Comments that locals did not want vessel to leave 
as they knew Europeans were an easy source of 
revenue (D'Obrenan 1939:129).
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APPENDIX 6,1

Petrographic Report WRD-242 (20 November 2004)

Petrography of a Cobble and Adze from the Reef Islands

Thin sections (prepared by Rod Wallace) of a cobble (manuport) and an adze 
(artifact A-14) from the Reef Islands (site SE-RF-3) in the Santa Cruz Group were sent 
by Moira Doherty for petrographic examination. From the exclusively calcareous nature 
of the Reef Islands, both objects made of silicate rock are clearly exotic to the locale, and 
derive from some presently unknown origin or origins.

The cobble is quartz diorite (tonalite), a coarse-grained intrusive igneous rock, 
composed dominantly ofplagioclase feldspar (twinned, with some crystals displaying 
strong oscillatory zoning) and moderately pleochroic green to green-brown hornblende, 
but also containing subordinate interstitial quartz with straight extinction and sparse 
opaque iron oxide crystals (probably magnetite). The strong oscillatory zoning of the 
plagioclase and the unstrained nature of the quartz crystals suggest derivation from a 
subvolcanic stock along an andesitic island arc. Local exposures of comparable lithology 
occur on the large islands of the main Solomon chain (Choiseul, Santa Isabel, Malaita, 
Guadalcanal, San Cristobal) and in central Vanuatu (Malakula, Santo), but have not been 
described from anywhere within the Santa Cruz Group. Tracing the cobble to a specific 
source presents a severe challenge unlikely to be met even by geochemical analysis, but 
intrusive stocks are more widespread and larger in areal extent in the Solomon Islands 
than in Vanuatu.

The adze of notably fine-grained and dense texture is foliated metavolcanic 
greenschist composed predominantly of pale actinolitic (to tremolitic) amphibole and 
murky granular epidote (or clinozoisite) which I cannot identify with lull confidence. 
Sparse plagioclase of metamorphic origin is also present. The mineralogical composition 
could probably only be established adequately by mineralogical study using X-ray 
powder diffraction techniques. Potential sources might include the metamorphic belt of 
New Caledonia or the Pacific province of the Solomon Islands (Malaita-Ulawa and Santa 
Isabel), but only a close petrographic familiarity with rocks of those islands could allow 
an inference of specific origin to be made (or indeed whether either a Solomon or New 
Caledonia source is actually feasible). People who might be able to render authoritative 
opinions include M.L.G. Texada, National Institute of Geological Sciences, University of 
the Philippines, Diliman, Quezon City, 1101 Philippines (for Malaita, with backup of J. J. 
Mahoney, School of Ocean and Earth Sciences and Technology, University of Hawaii, 
Honolulu HI 96822 USA in case Texada has changed institutional affiliation since his 
last work on Malaita), and Dominique Cluzel, Institut de la Terre d’Orleans, UMR 6113, 
CNRS-Universite d’Orleans, BP 6759, 45067 Orleans Cedex, France (New Caledonia, 
and she writes well in English).

My opinions about both manuports are thus inconclusive, but neither is a 
particularly unique rock type whose origin can be inferred with any ease. The “glitter” 
samples from both the Santa Cruz Group and New Caledonia (Petro Rpt WRD-241) are 
much more distinctive, but quite different from the two manuports described here. If the 
two manuports derive from the same general locale, the Pacific fringe of the Solomon 
island chain seems their most likely provenience (despite general lack of evidence for 
ancient ceramic sites there).
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APPENDIX 7.1

Petrographic Report WPD-197 (7 June 2000)

Petrography of Sand Tempers in Post-Lapita Sherds from the Reef 
Islands, Santa Cruz Group, Eastern Solomon Islands Outliers

Thin sections of 27 prehistoric potsherds collected from a post-Lapita mound (site 
SE-RF-19) in the Reef Islands by Roger Green were sent for petrographic examination by 
Moira Doherty. A sherd of quite different appearance from the Mdailu site (SE-SZ-33) 
was also included in the petrographic analysis for comparative purposes. Uncalibrated 
radiocarbon ages for the post-Lapita site suggest occupation at approximately 2900 BP. 
Comparison of the post-Lapita Reef Islands tempers was also made with tempers in Lapita 
sherds studied previously from both Nendo and the Reef Islands (Dickinson, 1978 and in 
preparation; informal petrographic reports WRD-47 of 1972 on Green Nendo-Reef 
collections, WRD-68 of 1977 [same as Dickinson, 1978], WRD-81 of 1979 on McCoy 
Nendo-Trevanion collections, WRD-117 of 1995 [summary appraisal], and WRD-170 of 
1998 on Nendo-Erromango temper comparison).

Previous petrographic study of 37 Lapita sherds from the Reef Islands established 
that their temper sands are petrographically indistinguishable from the temper suite in 36 
indigenous Lapita sherds from Nendo, the principal bedrock island of the Santa Cruz 
group. This robust petrographic relationship documents massive movement of finished 
ceramics, or raw materials for ceramic manufacture, over the 50-75 km from Nendo to 
the Reef Islands (Green, 1974). Except for one sherd (205/31) with almost exclusively 
calcareous temper, which is undiagnostic of origin, the tempers in 26 post-Lapita sherds 
from the Reef Islands fit within or close to the spectrum of variation of the Lapita tempers, 
indicating that post-Lapita inhabitants of the Reef Islands continued to import wares or 
temper from Nendo on a systematic basis.

Four other Lapita sherds from the Reef Islands contain exotic volcanic sand 
tempers of still unknown derivation, but distinctly unlike Nendo tempers. None of the 
post-Lapita sherds examined in thin section contains exotic temper sand not derived by 
inference from Nendo.This observation may imply that inter-island cultural contacts 
declined after Lapita times.

The Mdailu sherd (MD-100) is wholly different, containing only sparse calcareous 
temper, largely in the form of foraminifer tests but undiagnostic of provenance, imbedded 
in a silty clay paste with visible sparse plagioclase feldspar crystals. One sample (213/20) is 
an indurated volcaniclastic sandstone, lacking any clay matrix that could represent ceramic 
paste, and is evidently a manuport, probably brought to the Reef Islands as a fragment of 
Nendo bedrock, although that specific origin cannot be proved with present information. 

Nendo-Reef Lapita Temper Suite

Nendo and Reef Islands Lapita sherds contain an array of variably placered but 
generically related volcanic sand tempers, as aggregates of fine to medium sand size,
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inferred to be indigenous to Nendo on the basis of its known geology. The principal grain 
types, and the observed ranges of their frequency, as established by past traverse counts 
of grains, include: (a) ferromagnesian grains (20%-80%), chiefly clinopyroxene but also 
including subordinate opaque iron oxides, minor olivine, and rare hornblende; (b) feldspar 
grains (3%-30%), exclusively plagioclase; and (c) volcanic rock fragments (10%-60%) of 
diverse textures appropriate for derivation from Nendo bedrock assemblages. Of the 
Nendo-Reef Lapita tempers examined to date in thin section, approximately half are 
placer sands in which ferromagnesian silicate and oxide grains are dominant (>50%), 
and approximately 10% are hybrid sands containing admixtures of calcareous reef debris 
in addition to terrigenous silicate detritus which seems otherwise identical to the volcanic 
sand in the non-calcareous tempers. All the Lapita tempers are inferred to be island beach 
sands based on their well sorted and subrounded to subangular character, with admixtures 
of reefal material or a strongly placered composition serving as additional criteria of beach 
origin for many specific temper sands. Consistent contrasts in grain size between coarsest 
flecks of silt imbedded within clay pastes and finest grains of temper sand indicate that the 
temper was added manually to clay bodies that generally lacked sand impurities as initially 
collected by Lapita potters.

Reef Islands Post-Lapita Tempers

The post-Lapita Reef Islands sherds contain an analogous array of manually added 
volcanic sand tempers, well sorted (fine to medium sand size) with textures also indicative 
of beach origin. Mineralogical compositions fall within or near the spectrum for Nendo- 
Reef Lapita tempers, and include both strongly placered (Table 197-1) and less placered 
(Table 197-2) temper variants. Untabulated sherds contain either hybrid sand tempers (see 
below), in which terrigenous grains are markedly diluted by admixtures of calcareous reef 
detritus, or otherwise (sherd 209/53) fail to display an adequate number of sand grains to 
produce acceptable counting statistics (see caption for Table 197-1). Most of the strongly 
placered variants are somewhat more pyroxene-rich than any of the Nendo-Reef Lapita 
tempers examined in thin section, but the difference is slight, there is some overlap in 
composition, and the less placered variants fall within the LF-QF-FM (Dickinson, 1998) 
compositional field of Nendo-Reef Lapita tempers (Fig. 197-1). Conversely, the least 
placered Nendo-Reef Lapita tempers are less placered than any of the Reef post-Lapita 
tempers. Accordingly, post-Lapita potters may have preferred strongly placered sand as 
temper for unknown reasons. The Nendo-Reef Lapita tempers and the Reef post-Lapita 
tempers appear, however, to form a closely related continuum reflecting a common origin 
from Nendo.

Three of the post-Lapita sherds (214/20, 219/20, 219/23) contain hybrid sand 
tempers with significant admixtures of calcareous reef detritus (at -15% of the total, 
slightly more than -10% recorded for the Nendo-Reef Lapita tempers). As first noted by 
Doherty, however, some additional post-Lapita sherds (207/22, 207/27, 207/71, 208/20, 
209/22, 209/51, 211/50) display subrounded vacuoles of sand size (“casts” or “pores” in 
her correspondence) which apparently represent sites where calcareous grains were once 
present, but have been removed by dissolution during in-site weathering of buried sherds.
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This effect is seemingly confirmed by relations in another sherd (217/20), as first noted 
also by Doherty, in which calcareous grains are preserved in part of the sherd but are 
represented by empty vacuoles of the same size and shape in the remainder of the sherd. 
Taking a full census of hybrid sand tempers thus requires recognition of sherds with 
vacuoles where calcareous grains were once present, as well as sherds in which calcareous 
grains are still present. When this is done for the post-Lapita sherds studied in thin section, 
the total proportion of hybrid sand tempers rises to spproximately 45%.

Dissolution of calcareous grains by weathering of hybrid sand tempers has recently 
been detected in Watom sherd collections (Dickinson, 2000), and may be a widespread 
phenomenon not yet widely appreciated for prehistoric Oceanian sherds. In much of my 
early petrographic work on Oceanian sherds, for example, the assumption was made that 
vacuoles representing absent grains reflect plucking out of grains from sherd slices during 
the grinding of thin sections. Wholesale removal of calcareous grains by weathering was 
not fully appreciated until examination of a Kosrae (Micronesia) sherd suite (Dickinson, 
1995), in which the only temper grains are calcareous reef detritus. Before petrographic 
study, the Kosrae sherds from which calcareous grains have been removed by weathering 
were described as “non-tempered” sherds, but in all cases contain vacuoles in the same 
proportion and of the same size as the calcareous temper grains in other, less weathered, 
Kosrae sherds.

Comparison of Lapita and Post-Lapita Tempers

During previous studies, Nendo-Reef Lapita tempers were divided into pyroxenic 
(placered), lithic (unplacered), and transitional (or feldspathic) variants (Table 197-3). 
These variants, however, are just arbitrary subdivisions of a gradational continuum of 
closely related temper sands, and the continuum links compositionally to the strongly 
placered variant of Reef post-Lapita tempers (Fig. 197-1). Less placered Reef post-Lapita 
tempers fall within the compositional fields for pyroxenic (n=6) and transitional (n=3) 
Nendo-Reef Lapita tempers (Fig. 197-1), and two of the strongly placered Reef post- 
Lapita tempers plot within the pyroxenic compositional field as well. Lithic tempers are 
absent from Graciosa Bay (west Nendo) sherds (McCoy and Cleghorn, 1988) as well as 
from Reef post-Lapita sherds, and transitional tempers are absent from east Nendo (site 
BS-SZ-8) sherds (Green, 1976). In collections from Trevanion (McCoy and Cleghorn, 
1988) and the Reef Islands (Green, 1976), pyroxenic, lithic, and transitional tempers are 
all represented in selected sherds. The reasons for observed variations in the occurrence of 
the different temper variants in the various Nendo-Reef Lapita collections are uncertain, 
but recorded differences may not be significant, and might not even be confirmed if grain 
counts were performed for larger numbers of Nendo-Reef Lapita sherds. Restriction of the 
strongly placered (“super-pyroxenic”) tempers (>80% FM) to the Reef post-Lapita sherds 
does appear, however, to be a valid observation, and not just an artifact of the selection of 
sherds for sectioning. Collecting localities for temper sands on Nendo are quite unknown, 
and tracing tempers of different compositions and textures to specific coastal locales is 
probably an intractable problem because the beach conditions of today are not necessarily 
the same as those of nearly 3000 years ago.
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To establish whether the prevalence of hybrid sand tempers in post-Lapita Reef
Islands sherds, as inferred from the sum of those displaying either calcareous grains or 
vacuoles, is different from their prevalence in Nendo-Reef Lapita sherds, all available 
representatives of the latter were re-examined for the presence of vacuoles. In addition to 
the seven Nendo-Reef Lapita sherds containing plainly hybrid temper sands (calcareous 
grains present), another ten display vacuoles interpreted as the sites of calcareous grains 
dissolved during weathering. The total proportion of sherds containing calcareous grains 
or displaying vacuoles among those examined to date in thin section is 25% for Nendo- 
Reef Lapita sherds (20% Nendo, 30% Reef) and 45% for Reef post-Lapita sherds. As 
selection of sherds for sectioning was not statistical, the difference in percentage is not 
judged to be significant.

The close affinity of post-Lapita Reef tempers and Lapita Nendo-Reef tempers is 
further indicated by the calculated values of supplemental “grain proportionality indices”, 
defined as ratios of the frequency percentages of selected key grain types (Dickinson, in 
preparation). Those most relevant for comparing the two suites are the following:

(a) Oxide Index (OXi): opa/FM; proportion of opaque iron oxide grains among 
total ferromagnesian grains (opa +FS)

(b) Olivine Index (OLi): olv/FS; proportion of olivine grains among total 
ferromagnesian silicate grains (olv + cpx + hbl in Nendo-Reef tempers)

(c) Pyribole Index (PYi): pyx/(pyx + hbl); proportion of pyroxene grains among 
total pyriboles (pyroxene in all Nendo-Reef tempers is almost exclusively 
clinopyroxene, cpx, without orthopyroxene, opx)

(d) Feldspar Index (PFi): P/F; proportion of plagioclase (pig) among total feldspar 
grains including K-feldspar (ksp), which is absent from all Nendo-Reef tempers

For each grain index, values for Reef post-Lapita and Nendo-Reef Lapita tempers 
are statistically indistinguishable (Table 197-4). The overall appearance, coloration, and 
internal textures of volcanic rock fragments in the two subsets of Nendo-derived temper 
sands are also essentially identical.

On balance, therefore, the Nendo-Reef Lapita and Reef post-Lapita tempers are 
qualitatively and quantitatively comparable, suggesting that prehistoric potters used the 
same general kind of sand as temper throughout the ceramic period in the Nendo-Reef 
portion of the Santa Cruz group.
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Table 197-1. Frequency percentages of grain types in representative strongly placered temper sands of 
Reef Islands post-Lapita sherds based on traverse counts of 400 grains per thin section. Listed in order of 
total ferromagnesian grains (FM); sherd 209/53 contains similar uncounted placer temper. Grain types: 

pig, plagioclase feldspar; cpx, clinopyroxene; olv, olivine; hbl, hornblende; opa, opaque iron oxides; VRF, 
volcanic rock fragments (glassy to microlitic); FM, total ferromagnesian grains (cpx + olv + hbl + opa).

gmtype 217/201 209/51 214/252 207/24 209/53 209/52 217/21 209/48 201/21

Pig 7 3 6 5 4 3 6 3 2
cpx 643 69 72 78 82 78 80 84 78
olv 9 9 12 5 8 4 9 8 10

hbl tr tr tr tr 1 tr 1
opa 8 4 1 5 1 10 tr tr 4

VRF 12 15 9 7 5 5 4 5 5

(FM) (81) (82) (85) (88) (91) (92) (92) (92) (93)

1 terrigenous fraction of hybrid sand recalculated free of 2% calcareous grains
2 terrigenous fraction of hybrid sand recalculated free of 5% calcareous grains
3 includes 1% orthopyroxene, not noted in the other temper sands but possibly present in trace amounts

Table 197-2. Frequency percentages of grain types in representative less placered temper sands of Reef 
Islands post-Lapita sherds based on traverse counts of 400 grains per thin section. Listed in order of total 
ferromagnesisn grains (FM). See caption to Table 197-1 for definitions of grain types. Six of the sherd 

tempers are “pyroxenic” (>60% FM) arid three are “transitional” (<55% FM) in terminology previously 
used for Nendo-Reef Lapita tempers (Dickinson, 1978; informal petrographic reports WRD-47, 68, 117).

gmtype 207/21 209/46 207/29 207/22 208/21 208/20 201/20 209/41 207/35

Pig 25 17 22 15 17 17 7 11 19
cpx 36 44 40 52 56 56 62 64 62
olv 4 3 4 6 5 6 3 6 7

hbl tr 6 tr 1 tr tr -
opa 4 2 8 6 3 4 4 tr 2
VRF 31 34 26 21 18 17 24 19 10

(FM) (44) (49) (52) (64) (65) (66) (69) (70) (71)

571



Table 197-3. Census of temper variants in Nendo-Reef sherds for which frequency counts of grain types 
are available; figures are numbers of sherds (see Fig. 197-1).

sherd suite lithic transitional 
(or feldspathic)

pyroxenic “super-pyroxenic” 
(strongly placered)

Trevanion Lapita 1 4 4 0
W. Nendo Lapita 0 1 3 0
E. Nendo Lapita 2 0 4 0

Reef Lapita 5 3 6 0
Reef post-Lapita 0 3 8 7

(total census) 8 11 26 7

Table 197-4. Comparison of key grain proportionality indices for Nendo-Reef Lapita and Reef post-Lapita 
sherd tempers. See text for definitions of indices.

indices Nendo-Reef Lapita Reef post-Lapita

Oxide Index (OXi)
Olivine Index (OLi) 
Pyribole Index (PYi) 
Feldspar Index (PFi)

0.00-0.19
0.01-0.14
0.96-1.00

1.00

0.00-0.15
0.04-0.14
0.98-1.00

1.00

572



Figure 197-1. LF-QF-FM compositional diagram (Dickinson, 1998) of Nendo-Reef sherd 
tempers, where LF - lithic fragments (exclusively volcanic rock fragments), QF = quartzo- 
feldspathic mineral grains (exclusively plagioclase feldspar), FM = ferromagnesian grains 

(opaque iron oxides and ferromagnesian silicate mineral grains). Temper variants: L, lithic;
T, transitional (to “feldspathic”); P, pyroxenic; sP, “super-pyroxenic”.
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Figure 197-1. LF-QF-FM compositional diagram (Dickinson, 1998) of Nendo-Reef sherd 
tempers, where LF = lithic fragments (exclusively volcanic rock fragments), QF = quartzo- 
feldspathic mineral grains (exclusively plagioclase feldspar), FM = ferromagnesian grains 

(opaque iron oxides and ferromagnesian silicate mineral grains). Temper variants: L, lithic;
T, transitional (to “feldspathic”); P, pyroxenic; sP, “super-pyroxenic”.
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APPENDIX 8.1 SE-RF-3 - Rat Bone

SE-RF-3 N Series Squares j
Level Element Weight (gms) Side Portion

N 25 level 9 80-90 cms I ________
small rodent mandible 0.1 R ant & incisor

-1
N 25 level 11 100-110 cms
small rodent femur 0.07 R intact (excl Distal Epiphysis)
small rodent J femur 0.13 L intact (excl DE)
small rodent tibiofibula 0.06 R prox 1/2

0.26

small or medium rodent vertebra, caudal 0.03

N25 level 12 110-120 cms
small rodent tibiofibula 0.05 L prox 1/2

■
small or medium rodent mandible 0.02 ? L post
small or medium rodent femur 0.01 ? ?
small or medium rodent vertebra 0.03

0.06

medium rodent mandible 0.32 L ant, incisor & 2 molars
medium rodent femur 0.13 R intact (excl DE)

0.45____
? large rodent tibiofibula 0.33 R intact

N 26 layer 1, level 3 20-30 cms
small rodent mandible 0.03 L incl 1 molar
small rodent incisor, lower 0.01 L

0.04

N 26 level 9 80-90 cms
medium rodent mandible 0.22 R incl incisor
medium rodent tibiofibula 0.15 L midshaft

0.37
I

N 26 level 10 90-100 cms
medium rodent ulna 0.09 L prox 1/2
medium rodent radius 0.07 L distal (almost complete)

0.16
__

large(?) rodent tibiofibula 0.35 intact

N 26 level 11 100-110cms
small rodent tibiofibula 0.06 L distal 2/3
small rodent tibiofibula 0.01 ? distal 1/4

L 0.07

medium rodent tibiofibula 0.11 L distal 1/2
medium rodent tibiofibula 0.04 ? prox 1/4
medium rodent humerus 0.09 R distal 1/2
medium rodent radius 0.09 R prox 3/4

0.33
i

N 27 layer 1, level 8 70-80 cms
small rodent femur 0.03 L prox 1/2

N 27 level 9 80-90 cms
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Level Element Weight (gms) Side Portion
small rodent — femur 0.06 R prox

medium rodent — humerus 0.18 L distal 3/4
1

N 27 level 11 100-110 cms
small rodent innominate 0.06 R ! acetabulum & prox ilium

— ]

SE-RF-3 - 0 Series Squares

O 25 layer 1, level 3 20-30 cms
medium rodent tibiofibula 0.17 R prox 1/2

O 25 level 11 100-110cms
medium rodent innominate 0.26 R part acet & prox ilium

? large rodent femur 0.6 L prox (almost complete)

O 25 level 12 110-120 cms
small rodent incisor, lower 0.01 R
small rodent tibiofibula 0.03 R midshaft
small rodent tibiofibula 0.03 L midshaft
small rodent tibiofibula 0.06 L intact
small rodent femur 0.07 R prox 1/2
small rodent femur 0.12 L intact (excl DE)

0.32

medium rodent mandible 0.05 R incl 1 molar
medium rodent tibiofibula 0.12 R distal 2/3
medium rodent tibiofibula 0.05 ? distal 1/4 & fragments
medium rodent tibiofibula 0.12 L intact

0.34

O 26 layer 1, level 3 20-30 cms (
small rodent femur 0.06 R intact (excl DE)

0 26 level 10 90-100 cms
medium rodent maxilla 0.13 L incl 1 molar & part zygoma
medium rodent mandible 0.13 L ant & 2 molars
medium rodent innominate 0.11 R acetabulum & ilium

0.37

0 26 level 11 100-110 cms
medium rodent ilium 0.06 L mid section
medium rodent ilium 0.11 L mid section
medium rodent sacrum 0.09
medium rodent vertebra 0.04

0.3

? large rodent
__
__ femur 0.63 R intact

0 26 level 12 110-120 cms
small rodent incisor, lower 0.02 L
small rodent i mandible 0.05 L ant & 2 molars
small rodent femur 0.03 L prox 3/4
small rodent I femur 0.02 R distal (almost complete)
small rodent I itibiofibula 0.03 L intact
small rodent innominate 0.03 R mid section ilium
small rodent astragalus neg I

I r__ 0.18
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Level Element Weight (gms) Side Portion

medium rodent femur j 0.06 L prox 1/4
1 ________________________

...................... ,

0 27 layer 1, level 8 70-80 cms
small rodent incisor, lower 0.04 L
small rodent humerus 0.04 R distal (almost complete)
small rodent tibiofibula 0.03 ? midshaft

0.11

medium rodent mandible 0.03 L ant
medium rodent molar x2 0.02

0.05

0 27 level 9 80-90 cms
small rodent tibiofibula 0.09 L distal (almost complete)

0 27 level 10 90-100 cms
medium rodent innominate 0.17 R acet, part ilium & part ischium
medium rodent incisor, upper 0.07 R
medium rodent incisor, lower 0.06 R
medium rodent mandible 0.14 R ant & 3 molars
medium rodent humerus 0.17 R distal
medium rodent humerus 0.17 L distal
medium rodent incisor, lower 0.01 ?

0.79

?large rodent tibiofibula 0.42 R intact
?large rodent femur 0.35 L prox 3/4

0.77

0 27 level 11 100-110 cms
small rodent femur 0.07 R intact (excl DE)

SE-RF-3 - P Series Squares

P 25 layer 1, level 3 20-30 cms
small rodent molar 0.01
small rodent maxilla 0.03 L post & part zygoma

0.04

P 25 level 9 80-90 cms
medium rodent mandible 0.38 L ant

P 25 level 11 100-110 cms
? large rodent innominate 0.31 L acetabulum & ilium

P 25 level 12 110-120 cms
medium rodent mandible 0.13 L ant incl 3x molar
medium rodent incisor, lower 0.08 L
medium rodent femur 0.12 L midshaft
medium rodent femur 0.17 R prox 2/3
medium rodent innominate 0.13 R acet & ilium

0.63

? large rodent femur 0.12 | R Distal Epiphysis
? large rodent tibiofibula 0.32 L prox 7/8

0.44

< -- ''.W >
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Level Element Weight (gms) Side Portion

P 26 layer 1, level 3 20-30 cms
—

medium rodent mandible 0.03 L post

P 26 layer 1, level 8 70-80cms
small rodent femur 0.04

__
R intact (excl DE)

P 26 level 12 110-120 cms
medium rodent mandible 0.06 R ant incl 2 molars
medium rodent mandible 0.3 R ant incl incisor
medium rodent molar 0.01
medium rodent incisor, lower 0.03 R
medium rodent innominate 0.11 L prox ilium
medium rodent tibiofibula 0.1 L midshaft

0.61

? large rodent innominate 0.13 L prox ischium & part acet.

P 27 layer 1, level 8 70-80 cms
small or medium rodent vertebra, caudal 0.02

P 27 level 11 100-110 cms
medium rodent mandible 0.23 L ant incl 1 molar
medium rodent molars x 2 0.03 adult
medium rodent incisor, lower 0.09 L
medium rodent femur 0.23 L prox 1/2
medium rodent scapula 0.06 L prox 1/2

0.64

P 27 level 12 110-120 cms
smalt rodent cranial bones x2 0.05
small rodent occipital bone 0.05
small rodent ? occipital 0.03
small rodent anterior skull 0.36 incl 4 molars
small rodent squamosal 0.03
small rodent basispheroid 0.03
small rodent incisors, upper x2 0.05 L&R
small rodent incisor, lower 0.03 R
small rodent molars x2 neg
small rodent mandible 0.1 R post 3/4 & 3xmolars
small rodent innominate 0.11 L complete excl pubis
small rodent innominate 0.12 R complete
small rodent tibiofibula 0.12 R complete
smalt rodent tibiofibula 0.11 R complete
small rodent femur 0.03 ? distal epiphysis
small rodent femur 0.15 L intact
small rodent femur 0.13 R intact (excl DE)
small rodent humerus 0.07 L intact

L57

medium rodent femur 0.28 R distal 7/8
medium rodent humerus 0.09 R distal 1/2

______________ 0.37
_______________
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APPENDIX 8.2 SE-RF-19 - RAT BONE

SE-RF-19 PP-QQ 48-49
Element Weight (gms) Side Portion

PP-QQ 48-49 layer 1, level 1: brown, 1st 10 cms
small or medium rodent
layer 1, level 1 mandible 0.07 R ant
layer 1, level 1 humerus 0.01 ? head only

0.08
medium rodent
layer, level 1 incisor, lower 0.07 R
layer, level 1 mandible 0.06 R ant
layer, level 1 femur 0.07 R prox 1/4
layer, level 1 femur 0.07 R prox 1/3

0.27

PP-QQ (QQ-RR)48-49 layer 1, level 2: dark brown, 10-20cms p us to base of layer 2(??)
small rodent
layer 1, level 2 tibiofibula 0.05 L prox 1/2
layer 1, level 2 humerus 0.07 R intact (excl head)
layer 1, level 2 innominate 0.06 R acetabulum & prox ilium
layer 1, level 2 innominate 0.03 L acetabulum
layer 1, level 2 vertebrae x 3 0.14
layer 1, level 2 innominate 0.02 L mid fragment ilium
layer 1, level 2 cf femur 0.01 ? head only
layer 1, level 2 tibiofibula 0.03 R midshaft

0.41

medium rodent
layer 1, level 2 incisor, upper 0.07 R
layer 1, level 2 incisor, upper 0.04 R
layer 1, level 2 mandible 0.07 L ant
layer 1, level 2 mandible 0.06 L ant & 1 molar
layer 1, level 2 mandible 0.06 L ant
layer 1, level 2 mandible 0.11 L ant
layer 1, level 2 tibiofibula 0.04 L distal end
layer 1, level 2 tibiofibula 0.07 R midshaft
layer 1, level 2 tibiofibula 0.12 L midshaft
layer 1, level 2 tibiofibula 0.14 L prox 1/2
layer 1, level 2 tibiofibula 0.07 R prox 1/3
layer 1, level 2 tibiofibula 0.1 L midshaft
layer 1, level 2 tibiofibula 0.09 R prox 1/3
layer 1, level 2 tibiofibula 0.08 L midshaft
layer 1, level 2 tibiofibula 0.03 ? midshaft
layer 1, level 2 tibiofibula 0.07 ? midshaft
layer 1, level 2 femur 0.07 ? midshaft
layer 1, level 2 femur 0.05 L prox 1/4
layer 1, level 2 femur 0.08 L prox 1/3
layer 1, level 2 femur 0.08 L prox 1/3
layer 1, level 2 femur 0.06 L prox 1/4
layer 1, level 2 femur 0.06 R prox 1/3
layer 1, level 2 femur 0.08 R prox 1/3
layer 1, level 2 femur 0.16 R midshaft
layer 1, level 2 femur 0.02 R prox 1/4
layer 1, level 2 femur 0.08 R prox 1/4
layer 1, level 2 femur 0.12 R midshaft
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Element Weight (gms) Side Portion
layer 1, level 2 femur 0.13 L midshaft
layer 1, level 2 innominate 0.11 L acetabulum
layer 1, level 2 innominate 0.07 L acetabulum
layer 1, level 2 innominate 0.06 L acetabulum
layer 1, level 2 innominate 0.01 ? ilial fragment
layer 1, level 2 humerus 0.05 R distal 1/2
layer 1, level 2 humerus 0.04 R distal 1/3
layer 1, level 2 humerus 0.1 R distal 2/3
layer 1, level 2 humerus 0.14 L intact (excl head)
layer 1, level 2 humerus 0.06 L distal 1/2
layer 1, level 2 humerus 0.04 R head

2.89

PP-QQ 48-49 layer 2 and features: light brown, 3rd level, west wall 30-40cms, east wall 20-
30cms, also features up to 60cms

small rodent
layer 2 and features humerus 0.05 L intact
layer 2 and features femur 0.07 L prox 1/2
layer 2 and features femur 0.03 R midshaft
layer 2 and features tibiofibula 0.02 ? midshaft

0.17

medium rodent
layer 2 and features cranium neg fragment
layer 2 and features mandible 0.1 R ant
layer 2 and features femur 0.06 L prox 1/4
layer 2 and features femur 0.03 L prox 1/3
layer 2 and features femur 0.12 R midshaft
layer 2 and features femur 0.07 R prox 1/4
layer 2 and features femur 0.13 L prox 1/2
layer 2 and features femur 0.21 R distal 1/3
layer 2 and features femur 0.01 ? head only
layer 2 and features tibiofibula 0.09 L distal
layer 2 and features tibiofibula 0.18 R midshaft
layer 2 and features tibiofibula 0.06 R distal 1/4
layer 2 and features tibiofibula 0.06 L midshaft
layer 2 and features tibiofibula 0.09 ? midshaft

1.21

SE-RF-19 SSTT 48-49

SS-TT 48-49 layer 1, level 1: dark brown, 0-1 Ocms
small rodent
layer 1, level 1 incisor, upper x3 0.14 R
layer 1, level 1 incisor, upper x1 0.05 L
layer 1, level 1 tibiofibula 0.05 L distal 1/2
layer 1, level 1 tibiofibula 0.03 L midshaft

0.27

medium rodent
layer 1, level 1 incisor, lower 0.06 R adult
layer 1, level 1 molar, adult 0.01
layer 1, level 1 mandible 0.17 L ant & incisor
layer 1, level 1 mandible 0.16 L ant & incisor
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Element Weight (gms) Side Portion
layer 1, level 1 innominate 0.09 L prox ilium
layer 1, level 1 femur 0.07 L prox 1/3
layer 1, level 1 femur 0.08 L prox 1/2
layer 1, level 1 femur 0.07 L midshaft
layer 1, level 1 femur 0.24 R prox 2/3
layer 1, level 1 femur 0.09 L distal 1/3
layer 1, level 1 humerus 0.12 R intact (excl head)
layer 1, level 1 humerus 0.01 ? frag
layer 1, level 1 tibiofibula 0.07 R midshaft
layer 1, level 1 vertebra, caudal 0.03

1.27

SS-TT 48-49 layer 1, level 2: dark brown, 10-20cms
small rodent
layer 1, level 2 femur 0.08 L midshaft
layer 1, level 2 femur 0.08 L prox 2/3
layer 1, level 2 femur 0.01 ? head only
layer 1, level 2 tibiofibula 0.05 R prox

0.22

medium rodent
layer 1, level 2 incisor, lower 0.08 R
layer 1, level 2 incisor, lower 0.09 L
layer 1, level 2 incisor, lower 0.07 R
layer 1, level 2 incisor, lower 0.04 ?
layer 1, level 2 mandible 0.05 R ant
layer 1, level 2 mandible 0.15 R ant
layer 1, level 2 innominate 0.07 L acetabulum
layer 1, level 2 innominate 0.05 L prox ilium
layer 1, level 2 innominate 0.1 L mid ilium
layer 1, level 2 innominate 0.18 L acet and ilium
layer 1, level 2 femur 0.2 L prox 2/3
layer 1, level 2 femur 0.15 L prox 2/3
layer 1, level 2 femur 0.04 ? midshaft
layer 1, level 2 femur 0.05 ? distal epiphysis
layer 1, level 2 femur 0.13 R prox 2/3
layer 1, level 2 femur 0.14 R prox 1/2
layer 1, level 2 femur 0.15 R midshaft
layer 1, level 2 femur 0.21 R prox 1/2
layer 1, level 2 femur 0.26 R almost intact (excl DE)
layer 1, level 2 femur 0.23 R prox 1/2
layer 1, level 2 femur 0.13 R prox 1/2
layer 1, level 2 femur 0.1 R prox 1/3
layer 1, level 2 femur 0.11 R prox 1/3
layer 1, level 2 femur 0.11 R prox 1/3
layer 1, level 2 humerus 0.09 R distal 1/2
layer 1, level 2 humerus 0.09 L distal 1/2
layer 1, level 2 humerus 0.05 L distal 1/3
layer 1, level 2 humerus 0.06 L prox 1/2
layer 1, level 2 humerus 0.06 L midshaft
layer 1, level 2 tibiofibula 0.15 R distal 1/2
layer 1, level 2 tibiofibula 0.11 L midshaft
layer 1, level 2 tibiofibula 0.1 L midshaft
layer 1, level 2 tibiofibula 0.07 L midshaft
layer 1, level 2 tibiofibula 0.06 R midshaft
layer 1, level 2 tibiofibula 0.03 ? prox epiphysis
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Element Weight (gms) Side Portion
layer 1, level 2 tibiofibula 0.09 L prox 1/2
layer 1, level 2 vertebra caudal 0.05

3.9

SS-TT 48-49 layer 1, level 3: dark brown, 20-30cms
small rodent
layer 1, level 3 femur 0.05 L prox 1/2
layer 1, level 3 tibiofibula 0.08 R prox 1/2
layer 1, level 3 tibiofibula 0.03 R midshaft

0.16

medium rodent
layer 1, level 3 innominate 0.15 L acet & prox ilium
layer 1, level 3 innominate 0.22 R acet & prox ilium
layer 1, level 3 femur 0.07 L prox 1/3
layer 1, level 3 femur 0.28 R prox 3/4
layer 1, level 3 femur 0.13 R prox 1/2
layer 1, level 3 femur 0.15 R prox 1/2
layer 1, level 3 femur 0.12 R midshaft
layer 1, level 3 humerus 0.1 L intact (excl head)
layer 1, level 3 tibiofibula 0.04 R midshaft
layer 1, level 3 tibiofibula 0.01 ? prox epiphysis
layer 1, level 3 tibiofibula 0.16 R prox 1/2

1.43

SS-TT 48-49 layer 1, level 4: dark brown, base mostly- 30-40cms, west side of square
small rodent
layer 1, level 4 incisor, upper 0.04 L
layer 1, level 4 tibiofibula 0.06 R prox 1/2

0.1

small or medium rodent
layer 1, level 4 femur 0.05 R prox 1/3
layer 1, level 4 humerus 0.03 L prox 1/3

0.08

medium rodent
layer 1, level 4 innominate 0.17 L acetabulum & prox ilium
layer 1, level 4 femur 0.29 R intact (excl DE)
layer 1, level 4 femur 0.2 L prox 1/2
layer 1, level 4 humerus 0.12 L distal 2/3
layer 1, level 4 tibiofibula 0.09 L distal 1/2
layer 1, level 4 tibiofibula 0.12 L distal 1/2

0.99

SS-TT 48-49 layer 2, level 5: lighter brown, to 50cm depth
small rodent
layer 2, level 5 femur 0.12 R intact (excl DE)
layer 2, level 5 femur 0.01 L prox (head only)
layer 2, level 5 femur 0.09 L midshaft
layer 2, level 5 humerus 0.03 L distal 1/2

0.25

SS-TT 48-49 layer 2, level 6: lighter brown, 5Cl-60cms
medium rodent
layer 2, level 6 innominate 0.1 R prox ilium
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Element Weight (gms) Side Portion

SS-TT 48-49 layer 3, level 7: light brown, 70 or 80cms/60-70cms
small rodent
layer 3, level 7 femur 0.05 R midshaft
layer 3, level 7 tibiofibula 0.06 R prox 2/3

0.11

small or medium rodent
layer 3, level 7 incisor, lower 0.01 ? adult
medium rodent
layer 3, level 7 incisor, lower 0.07 R

SE-RF-19 W-WW 48-49

W-WW 48-49 layer 1, level 1: brown, 0-10cms
medium rodent
layer 1, level 1 mandible 0.21 L ant & incisor & 1 molar
layer 1, level 1 mandible 0.1 L ant & 2 molars
layer 1, level 1 femur 0.09 R prox 1/3
layer 1, level 1 femur 0.18 R prox 1/2
layer 1, level 1 femur 0.29 R prox 2/3

0.87

W-WW 48-49 layer 1, level 2: dark brown, 10-20cms
small rodent
layer 1, level 2 femur 0.09 R prox 1/2
layer 1, level 2 femur 0.04 L midshaft

0.13

medium rodent
layer 1, level 2 cranium 0.03 frag
layer 1, level 2 mandible 0.03 R post frag
layer 1, level 2 mandible 0.1 L ant & 3 molars
layer 1, level 2 innominate 0.13 R mid ilium
layer 1, level 2 innominate 0.09 L mid ilium
layer 1, level 2 innominate 0.11 L acet & prox ilium
layer 1, level 2 femur 0.24 R intact (excl DE)
layer 1, level 2 femur 0.19 R prox 1/2

0.92

V\t-W1 48-49 layer 1 level 3: brown, 20-30cms
medium rodent
layer 1, level 3 innominate 0.08 L mid ilium
layer 1, level 3 innominate 0.12 R acetabulum
layer 1, level 3 femur 0.23 L midshaft
layer 1, level 3 femur 0.15 R midshaft
layer 1, level 3 femur 0.2 L prox 2/3
layer 1, level 3 femur 0.16 L prox 2/3
layer 1, level 3 tibiofibula 0.1 L midshaft
layer 1, level 3 tibiofibula 0.09 L midshaft
layer 1, level 3 tibiofibula 0.05 ? midshaft
layer 1, level 3 tibiofibula 0.01 ? distal 1/4
layer 1, level 3 humerus 0.1 L distal 2/3
layer 1, level 3 humerus 0.13 R intact (excl head)

1.42
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Element Weight (gms) Side j Portion

VV-WW 48-49 layer 1, level 4: dark brown, 30-40cms
small rodent
layer 1, level 4 tibiofibula 0.07 R prox 1/2
layer 1, level 4 tibiofibula 0.05 L distal 1/2
layer 1, level 4 femur 0.12 R prox 3/4
layer 1, level 4 femur 0.07 R I almost intact (excl DE)
layer 1, level 4 femur 0.13 R intact (incl DE)
layer 1, level 4 femur 0.12 L intact (incl DE)

0.56

small or medium rodent
layer 1, level 4 incisor, lower 0.03 R
layer 1, level 4 mandible 0.21 L ant & incisor

0.24

medium rodent
layer 1, level 4 mandible 0.09 R ant & incisor
layer 1, level 4 mandible 0.1 R ant & 2 molars
layer 1, level 4 molar 0.01
layer 1, level 4 tibiofibula 0.13 L midshaft
layer 1, level 4 humerus 0.09 L distal 1/2
layer 1, level 4 humerus 0.13 R intact (excl head)

0.55

W-WW 48-49 layer 1, level 5: dark brown, 40-50cms
medium rodent
layer 1, level 5 molar tooth 0.01
layer 1, level 5 mandible 0.28 R ant & incisor
layer 1, level 5 femur 0.14 L midshaft
layer 1, level 5 femur 0.31 R intact (excl DE)
layer 1, level 5 femur 0.07 ? distal epiphysis
layer 1, level 5 innominate 0.18 R acet & prox ilium
layer 1, level 5 tibiofibula 0.19 R prox 2/3
layer 1, level 5 tibiofibula 0.02 R epiphysis
layer 1, level 5 tibiofibula 0.14 L prox 1/2
layer 1, level 5 tibiofibula 0.1 L distal 1/2

1.44

W-WW 48-49 layer 1, level 6: dark brown, 50-60cms
small rodent
layer 1, level 6 femur 0.09 L intact (excl DE)

medium rodent
layer 1, level 6 mandible 0.28 R ant & incisor

W-WW 48-49 layer 2, level 7: lighter brown, 55/60- 70cms
small rodent
layer 2, level 7 femur 0.12 R intact (incl DE)

______________
I

W-W 48-49 layer 2, leve 8: lighter brown, 7()-80cms
small rodent
layer 2, level 8 mandible 0.06 R ant
layer 2, level 8 incisor, lower 0.03 R
layer 2, level 8 femur 0.09 L prox 1/2
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Element Weight (gms) Side Portion
layer 2, level 8 femur 0.1 R intact (excl DE)
layer 2, level 8 femur 0.13 L prox 7/8

0.41

medium rodent
layer 2, level 8 mandible 0.24 L ant + incisor+ molar
layer 2, level 8 mandible 0.14 R ant
layer 2, level 8 femur 0.26 R prox 2/3
layer 2, level 8 femur 0.17 L prox 1/2

0.81

VV-WW 48-49 layer 2, level 9: lighter brown, 80-90 cms
small rodent
layer 2, level 9 innominate 0.05 R acet & prox ilium

small or medium rodent
layer 2, level 9 incisor, lower 0.01 9 adult

medium rodent
layer 2, level 9 incisor, lower 0.05 L
layer 2, level 9 mandible 0.35 L ant & incisor & 1 molar
layer 2, level 9 mandible 0.12 L ant
layer 2, level 9 mandible 0.14 L ant +1 molar
layer 2, level 9 innominate 0.15 R acetabulum
layer 2, level 9 femur 0.3 R prox 3/4
layer 2, level 9 femur 0.22 L prox 2/3
layer 2, level 9 tibiofibula 0.21 L distal 3/4
layer 2, level 9 tibiofibula 0.09 R distal 1/3
layer 2, level 9 tibiofibula 0.17 L prox 1/2
layer 2, level 9 humerus 0.12 R distal 3/4

1.92

W-WW 48-49 layer 2, level 10: lighter brown, 90-100cms
small rodent
layer 2, level 10 tibiofibula 0.11 R distal 2/3
layer 2, level 10 femur 0.03 L midshaft

small or medium rodent
layer 2, level 10 incisor, lower 0.01 ?
layer 2, level 10 incisor, lower neg ? adult

medium rodent
layer 2, level 10 mandible 0.08 L ant
layer 2, level 10 innominate 0.13 L mid ilium
layer 2, level 10 incisor, lower 0.05 L
layer 2, level 10 femur 0.12 L prox 1/3
layer 2, level 10 tibiofibula 0.2 L distal 2/3

0.58
VV-WW 48-49 layer 2, level 11 I ____________________
medium rodent r

layer 2, level 11 mandible 0.11 R ant
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APPENDIX 8.3A SE-RF-3 PIG BONE - N SERIES SQUARES

SE-RF-3 N 25
Square Layer/level Element Number Weight (gms) Comments

N 25 layer 1, level 1 sus scrofa milk lower 4th premolar 1, radius 1, 
podial 1, metapodial 3, sacrum 1

7 19.47 MNI 2. 1 prob about 4-5 months, and 1 
at least several months older than this

N 25 layer 1, level 2 sus scrofa fibula 1, sacrum 2 3 16.47 MNI prob 2. 1 only a few months old, 
and at lest several months older than 
this.

N25 layer 1, level 3 cf sus scrofa femur 1 1 22.18 probably 5-6 months and at least 1 yr old

N 25 layer 1, level 5 sus scrofa phalanx 1 1 0.68 exact age?, but at least several months 
old.

N25 layer 1, level 6 sus scrofa metapodial 1 1 0.7 exact age?..but at least several months 
old

N25 level 9 cf. sus scrofa phalanx 1 1 0.09 exact age? but at least a few months old

N25 level 10 sus scrofa calcaneum 1 1 4.24 at least sevral months old

N25 level 11 sus scrofa metapodial 2, (ungual) phalanx 1 3 2.24 exact age?, at least a few months old

N-26
Square Layer/level Element Number Weight (gms) Comments

N26 layer 1, level 1 sus scrofa tibia 1 1 21.47 exact age?, but at least several months 
old

N 26 layer 1, level 2 sus scrofa podial 1, metapodial 1 2 1.74 exact age?, but at least several months 
old



♦

N 26

N26

layer 1, level 3

layer 1, level 5

sus scrofa

------------ -------------
sus scrofa

adult lower 4th premolar 1

femur 1, astragalus 1, calcaneum 1, 
phalanx 1

1

4

--
1.43

19.41

approx 1-1 1/4 yrs old
........ . ..... ................
probably at least 6months to 1 yr old

N 26 layer 1 level 8 sus scofa phalanx 1 ~2 ~0J35 ’
-......—------------------— . - .
exact age?, but probably at least a few 
months old.

N 26 level 9 sus scrofa of (adult) lower 1st molar 1 1 2.22 probably between about 6 months and 1 
yr old

N 26 level 10 sus scrofa phalanx 1 1 0.13 exact age?- but at least a few months 
old

■

N26 level 11 sus scrofa

......--- --------------

radius 1 1 2.45 exact age? but probably at least several 
months old

. ......
N 26 level 12 medium mammal humerus 1 1 4.25 probably sus scrofa, at least several 

months old
......... '%.. , 9 .1.T4. ‘ ■ ■

N 27
Square Layer/level ........... Element Number Weight (gms) Comments

N 27 (layer 1, level 3 sus scrofa femur 1 1 35.99 exact age? but proabably at least 6-8 
months old

N 27 layer 1, level 8 sus scrofa phalanx 1

. . ....

’ 0.76i~’ probably at least 2 yrs old

N 27 level 12 sus scrofa radius 1, metapodial 1 2 3.32
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APPENDIX 8.3B SE-RF-3 PIG BON E - 0 SERIES SQUARES

0 25
Square Layer/level Element Number Weight (gms) Comments

0 25 layer 1, level 1 sus scrofa (adult) 1st upper molar 1 2.33 approx 8-10 or so months old

0 25 layer 1, level 2 sus scrofa fibula 1, (ungual) phalanx 1 2 1.46 exact age/ but probably at least several months 
old

0 25 layer 1, level 3 sus scrofa dentaryl 1 6.46 apparently at least 1-1 1/4 yrs old

0 25 layer 1, level 6 sus scrofa metapodial 1, (ungual) phalanx 1 2 2.8 exact age? but probably at least several months 
old

0 25 level 9 sus scrofa metapodial 1 2.11 exact age? but probably at least several months 
old

0 25 level 10 sus scrofa tibia 1 33.55 between about 11/2 and 2 yrs old

0 25 level 11 sus scrofa cranium 1, tibia 1, metapodial 1 3 22.23 MNI=2. 1 between about 1 and 2-3 weeks old, 
and 1 at least a very few months old.

0 25 level 12 sus scrofa cf milk lower 3rd premolar 1 0.53 probably between about 2-3 and 6-7 months old.

' - - ; ■. - - . - : f HHHH

0 26
Square Layer/level Element Number Weight (gms) Comments

0 26 layer 1, level 1 cf sus scrofa dentary 1 11.46 exact age? but probably at least several months 
old

0 26 layer 1, level 4 sus scrofa calcaneum 1 2.74 exact age? but probably only a few months old

OGooun



0 26 layer 1, level 5 sus scrofa

0 26 layer 1, level 8

...
- -

sus scrofa

0 26 level 9 sus scrofa

0 26 level 10 sus scrofa

0 26 level 11 sus scrofa

0 26 level 12 sus scrofa

metapodial 1 [

fibula 1, podial 1 2

tibia 1

milk upper 1st incisor 1, tibia 1

i
2

phalanx 1

metapodial 2, phalanx 1 3

0.78

J?26

14

37.27

0.85

6.99 '

[exact age? but probably at least several months 
old

exact age? at least a few months old

exact age? but probably only a few months old

MNI= probably 2. 1 probably 4-6 or 7 months old, 
and 1 probably at least a few months older than 
this.

at least 1 1/2 - 2 yrs old

exact age ? but probably at least several months 
old

...A.:..........

0 27
Square

0 27
Layer/level 

layer 1, level 1
Element Number Weight (gms) Comments

st/s scrofa milk lower 4th premolar 1 0.85 exact age? because this tooth was shed naturally 
at about 1 -1 1/4 years old)

0 27 layer 1, level 2 sus scrofa metapodial 1 2 exact age/?but probably at least several months 
old

0 27 layer 1, level 4 sus scrofa (adult?) upper 2nd premolar 1 0.48 if adult tooth, approx 1 1/4 -11/2 yrs; if milk, 
between 3 and 6 months.

0 27 layer 1, level 8 sus scrofa scapula 1, metapodial 1 2 7.76 at least several months old-possibly many more.

0 27

...

level 9 sus scrofa tibia 1 33.87 approx 1 3/4-2 yrs old.

ox
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APPENDIX 8.3C SE-RF-3 PIG BONE - P SERIES SQUARES

P 25
Square Layer/level Element Number Weight (gms) Comments

P25 layer 1, level 1 sus scrofa milk upper 1st incisor 1 0.24

P 25 layer 1, level 3 sus scrofa cf metapodial 1, bone fragment 1 2 0.75 exact age? but possibly at least several months old.

P 25 layer 1, level 4 sus scrofa metapodial 1 0.68 exact age? but at least a few months old

P25

P25 ~

P25

P 25

P 25

layer 1, level 7 sus scrofa fibula 1, metapodial 1 2 3.65 metapodial from individual several or more months old; 
fibula of individual conceivably only a few months old.

level 11 sus scrofa dentary 2 femur 2, tibia 1, fibula 1, 
metapodial 4, phalanx 1

11 53.51 MNI=2. 1 approx 2 months old, and 1 at least several 
months old.

level 11 small to medium and/or 
medium mammal

cranium 1, femur 2, tibia 1, vertebra 2, rib 3, 
bone fragment 5

14 2.09 ? these belong to sus scrofa above

level 12 sus scrofa cranium 4, milk 3rd incisor or canine 1, 
adult lower 3rd incisor 1, adult upper 2nd 
incisor 1, adult upper 3rd premolari, 
scapula 1, humerus 1, ulna 1, radius 1, 
innominate 4, femur 1, tibia 1, astragalus 2, 
calcaneum 3, metapodial 4, phalanx 4

30 28.16 MNI=2. 1 approx 2 months old, and 1 about 1-1 1/4 yrs 
old. Younger one is probably the same one represented 
in P 25 level 11, and entered the deposit in an entire, 
unbutchered condition.

level 12 small to medium and/or 
medium mammal

humerus 2, radius 1, cf innominate (?) 1, 
femur 1, tibia 1, cf fibula (?) 1, podial 3, 
vertebra 9, rib 3, bone fragment 28

50 7 most or all of these fragments almost certainly belong to 2 
month old sus_scrofa in this excavation unit.

P 26
Square

P 26

P 26

Layer/level Element Number Weight (gms) Comments
layer 1, level 6 sus scrofa cf fibul 1, (ungual) phalanx 1 2 0.99 exact age? probably at least several months old.

layer 1, level 7 sus scrofa cf milk lower 2nd incisor(?) 1 0.53 exact age? probably at least several months.

P26 level 10 sus scrofa milk upper 1st incisor 1, cranium 2, 
innominate 1, cf metapodial 1

5 31.02 MNI=2. 1 probably between about newborn & 2-3 weeks; 
and 1 at least several months old (if not many more).

o
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P26 level 10 small to medium and/or 
medium mammal

cf cranium 1, vertebra 1, rib 3, limb bone 1 9 3.1 see comments below P26 level 11

P26 level 10 cf medium mammal (limb?) bone fragment 1 1.17 see comments below P26 level 11

P26 level 11 sus scrofa cranium 6, milk lower 1st incisor 1, humerus 
1, ulna 1,radius 1, femur 1, astragalus 1, 
metapodial 4, phalanx 3, sacrum 1

20 69.98 MNI=2. 1 between about newborn & 2-3 weeks, and 1 at 
least several months old. The foregoing immature 
individual is very likely represented by the immature small- 
medium mammal material in this spit, and equivalent 2 
categories in spit above.

P 26 level 11
Young individual very likely originally deposited in an 
entire unbutchered state.

P26 level 11

small to medium and/or 
medium mammal

cf cranium 1, humerus 1, radius 1, podial 2, 
vertebra 50, rib 35

90 15.25 all quite immature, very likely belongs to young sus 
scrofa of same excavation unit.

P26 level 11 cf medium mammal cf rib 1, limb bone 2, bone fragment 1 4 4.62 (Note MWD: 2 pees burnt)

P 26 level 12 sus scrofa cranium 4, cf milk lower 2nd incisor 1, adult 
lower canine 1, femur 1

7 26.78 MNI =2. Apparently about 2-3 weeks old, and 1 probably 
at least a few months old. The adult lower canine is 
probably male.

1 ''i; -:: !' . .::/ '

P 27
Square Layer/level Element Number Weight (gms) Comments

P 27 layer 1, level 4 cf sus scrofa cf fibula 1 0.83 exact age? but probably at least a few months old

P27 layer 1, level 6 sus scrofa innominate 1 9.28 exact age? probably at least several months old.

P27 layer 1, level 7 sus scrofa ulna 1 4.62 exact age? proabably at least several months old.

P27 layer 1, level 8 sus scrofa phalanx 1 1.2 exact age? proabably at least several months old.

P27 level 10 sus scrofa radius 1, femur 1, fibula 2 4 30.13 MNI=2. 1 quite immature, probably between about 1 and 
2-3 week old; 1 at least 1 year old.

P27 level 11 sus scrofa adult 2nd lower premolar, adult 3rd lower 
premolar, tibia 1, calcaneum 1, phalanx 1

5 7.99 approx 1-1 1/4 years old

P 27 level 12 sus scrofa podial 1, phalanx 1 2 2.48 probabaly at least 1 1/2 years old.



APPENDIX 8 4 SE-RF-19 - REMAINING BONE. All Squares - excluding rodent, bird, fish and pig. 

Square Level/layer Taxa Element No Weight (gms)

W-WW 48-49 layer 1. level 1 larqe pteropodid (manual?) ungualphalanx ___ 1 0.05

W-WW 48-49 laver 1, level 1 medium snake vertebra 20 2.15

W-WW 48-49 layer 1, level 1 sea turtle metapodial or phalanx 1 1.4

W-WW 48-49 layer 1, level 1 medium vertebrate Done frag 13 7.75

W-WW 48-49 layer 1, level 2 medium snake cranium fragment 1, vertebra 4 5 0.48

W-WW 48-49 layer 1, level 2 large pteropodid cranium fragment 4. radius 1 5 1.65

W-WW 48-49
small to medium and/or medium 

layer 1, level 2 mammal imb bone 1 & vertebra 1 2 0.55
W-WW 48-49 layer 1, level 2 small and/or medium vertebrate bone frag 17 5.1

W-WW 48-49 layer 1, level 3 Homo sapiens tooth- M3 upper? 1
W-WW 48-49 layer 1, level 3 Canis familiaris tooth (unidentified) 1 0.64
W-WW 48-49 layer 1, level 3 large pteropodid humerus 2, cf metacarpal 1 3 1.06

W-WW 48-49
( layer 1, level 3

•
small to medium and/or medium limb bone
mammal

2 0.39

W-WW 48-49 . layer 1, level 3 ' small and/or medium vertebrate bone frag 11 1.17
W-WW 48-49 layer 1, level 3 small odontocete i vertebral epiphyseal plate fragment 1 0.74

W-WW 48-49 layer 1, level 4 arge pteropodid clavicle 1, metacarpal 2, metacarpal or manual phalanx 2 5 ' 0.86
•

W-WW 48-49 layer 1, level 5 i large pteropodid ! metacarpal 1, cf femur 1 2 0.55
II- i

W-WW 48-49 ■layer 1, level 6 ilarge pteropodid humerus 1, radius 2. cf metacarpal 1, limb bone 1 5 2.43
W-WW 48-49 i layer 1, level 6 ' small and/or medium vertebrate bone frag 2 2 0.47

j__
W-WW 48-49 .layer 2 level 7 small to medium mammal vertebra 1 0.28
W-WW 48-49 ! layer 2 level 7 : large pteropodid radius 2, metacarpal or manual phalanx 1, mandible 1 4 2.15
W-WW 48-49 • layer 2 level 7 i medium vertebrate bone fragment 2 0.22

I i
W-WW 48-49 layer 2, level 8 arge pteropodid clavicle 1, radius 3, cf manual phalanx ? 1, cf tibia ? 1 ,rib 2, 

limb bone 1, mandible 1
10 2.95

W-WW 48-49 I layer 2, level 8 i small or mdium vertebrate bone frag 1 0.03
. . _j

W-WW 48-49 'layer 2, level 9 large pteropodid dentary 1, humerus 2, radius 3, rib 1, limb bone 3 10 9.39

W-WW 48-49 layer 2, level 10 i large pteropodid clavicle 1, cf radius 1, metacarpal or manual phalanx 1, 
innominate 1, cf tibia 2, limb bone 9

15 3.77

W-WW 48-49 i layer 2, level 10 small vertebrate bone frag 4 , 0.04
. .

SS-TT 48-49 j I
SS-TT 48-49 (layer 1. level 1 sea turtle cf carapace or plastren 1, vertebra 1 2 1.57
SS-TT 48-49 i layer 1, level 1 large pteropodid dentary 1, cf radius 2 3 ! 0.63
SS-TT 48-49 • layer 1, level 1 Canis familiaris R maxillary fragment 1
SS-TT 48-49 • layer 1, level 1 cf Canis familiaris (5-6 months old) phalanx 1 0.24
SS-TT 48-49 payer 1, level 1 small to medium and/or medium 

mammal
vertebra 1, limb bone 2 3 ; 1.51

SS-TT 48-49 .layer 1, level 1 small and/or medium vertebrate bone frag 16 6.24
SS-TT 48-49 layer 1, level 1 small odontocete vertebral epiphyseal plate fragments 12 ! 13.44

I

SS-TT 48-49 payer 1, level 2 sea turtle carapace or plastron 1, metapodial or phalanx 1 2 0.69
SS-TT 48-49 layer 1, level 2 large pteropodid humerus 1, cf radius 6, metacarpal or manual phalanx 2, 

limb bone 1
10 1.99

SS-TT 48-49 payer 1, level 2 Canis familiaris (at least 5-6 months 
old)

petrosal 1, ulna 1, radius 1, calcaneum 1, phalanx 1 5 5.64

SS-TT 48-49 (layer 1, level 2 Canis familiaris tooth (l upper M1) 1 ; 0.51
SS-TT 48-49 i layer 1, level 2 small mammal vertebra 2 0.15
SS-TT 48-49 layer 1, level 2 small to medium and/or medium 

mammal
limb bone 6 1.09*

i
SS-TT 48-49 layer 1, level 2 small and/or medium vertebrate i cf cranium ?1, limb bone 7, bone frag 44 52 22.37
SS-TT 48-49 payer 1, level 2 small odontocete (vertebral epiphyseal plate fragments 5 5.96

I i ;
SS-TT 48-49 layer 1, level 3 large pteropodid 'radius 1 0.5
SS-TT 48-49 i layer 1, level 3 small and/or medium vertebrate bone frag 9 0.84
SS-TT 48-49 ; layer 1, level 3 Canis familiaris (at least several 

months old)
(radius . 1 ( 1.46

SS-TT 48-49 'layer 1. level 3 Canis familiaris tooth (P2) 1 0.13
SS-TT 48-49 layer 1, level 3 sea turtle i carapace or plastron fragments 3 2.77
II' :

SS-TT 48-49 (layer 1, level 4 small and/or medium vertebrate bone frag 5 0.45
SS-TT 48-49 layer 1, level 4 small to medium and/or medum 

mammal
limb bone 4 , 1.41

SS-TT 48-49 layer 1, level 4 large pteropodid radius 4, pedal ? (ungual) phalanx 1 5 1.63

SS-TT 48-49 layer 2, level 5 small vertebrate limb bone 1 0.01
SS-TT 48-49 layer 2, level 5 ■large pteropodid tibia 1 0.2

SS-TT 48-49 layer 2, level 6 sea turtle carapace or plastron fragment 1 1.34

SS-TT 48-49 layer 3. level 7 small and/or medium vertebrate bone frag 2 0.58

PP-QQ 48-49
PP-QQ 48-49 layer 1, level 1 . Canis familiaris teeth (R2, R upper P4) 2 0.74
PP-QQ 48-49 layer 1, level 1 Canis familiaris (at least a few months 

old)
ulna 1, cf metapodial 2 3 1.75

PP-QQ 48-49 layer 1, level 1 sea turtle carapace or plastron 9 2.96

592



Square Level/layer Taxa Element No Weight (gms)
PP-QQ 48-49 layer 1, level 1 large pteropodid adult canine 1, cf radius 2, metacarpal 2 5 0.37

PP-QQ 48-49 layer 1, level 1 small to mdium and/or medium 
mammal (Could be small odontocete)

cf tooth 1, cranium 3, femur 1, cf verteba 5, limb bone 17 27 9.53

PP-QQ 48-49 layer 1, level 1 small and/or medium vertebrate tooth 2, bone frag 103 105 19
PP-QQ 48-49 layer 1, level 1 small odontocete vertebra 6. (MNI=2, both of unknown age - at least a year

or more old).
6 18.35

Note: bag labelled as
QQ-RR 48-49 layer 1. level 2 Canis familiaris 3 teeth (P2x2, L lower M1) 3 0.76
QQ-RR 48-49 layer 1, level 2 Canis familiaris (at least 6 months old) cranium 1, metapodial 4, phalanx 6 1.86
QQ-RR 48-49 layer 1, level 2 cf medium or large mammal? cf tooth? 1 0.13
QQ-RR 48-49 layer 1, level 2 sea turtle carapace or plastron 10 2.44
QQ-RR 48-49 layer 1, level 2 large pteropodid radius 2, limb bone 3, mandible 1 6 1.2
QQ-RR 48-49 layer 1, level 2 cf small odontocete ? vertebra 1 0.07
QQ-RR 48-49 layer 1, level 2 small mammal vertebra 1, limb bone 1 2 0.2
QQ-RR 48-49 layer 1, level 2 small to medium and/or medium 

mammal. (Very likely Canis familiaris, 
but too fragmented for certain ID).

cranium 1, dentary 1, innominate 1, cf tibia 4, vertebra 4, 
limb bone 22

33 18.18

QQ-RR 48-49 layer 1, level 2 small and/or medium vertebrate limb bone 5, bone frag 128 133 23.93
QQ-RR 48-49 layer 1, level 2 small odontocete vertebral epiphyseal plate fragments 7 7.92

PP-QQ 48-49 layer 2 & features Canis familiaris 1 tooth 1 0.15
PP-QQ 48-49 layer 2 & features Canis familiaris (at least 1 1/2 yrs) femur 1, tibia 1, metapodial 1 3 2.34
PP-QQ 48-49 layer 2 & features large pteropodid adult canine 1, radius 1 2 0.6
PP-QQ 48-49 layer 2 & features small and/or medium vertebrate limb bone 8, bone frag 34 42 5.78
PP-QQ 48-49

layer 2 & features
small to medium and/or medium 
mammal petrosal 1, vertebra 4, cf rib 1, bone frag 1 7 3.14

PP-QQ 48-49 layer 2 & features small odontocete vertebral epiphyseal plate fragments 4 4.52
TOTAL 717 245.54

-
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APPENDIX 8.5 SE-RF-3 - REMAINING BONE. All Squares - excluding rodent, bird, fish and pig
i

SE-RF-3 - N Series Squares
N 25

Square Level/layer Taxa Element No Weight (gms)

N25 ! ayer 1 level 1 unidentified vertebrate bone fragment 1 0.07

N 25 ayer 1, level 2 sea turtle cranium 4, metapodial or phalanx 2 6 5.27
N 25 ayer 1, level 2 medium vertebrate bone frag 2 0.62

N25 ayer 1, level 3 sea turtle cranium 16, cf hyoid 2, ulna 1. radius
1, podial 1, metapodiall, metapodial or 
phalanx 12, cf vertebra 2, bone frag 11

I

47 39.01

N25 ayer 1. level 3 i small and/or medium vertebrate Done frag 4 0.84
!

N 25 i ayer 1. level 5 Ismail to medium or medium mammal cf rib i 1 0.37
I

N25 1 Layer 1, level 6 ' NIL I
I

N25 ! layer 1, level 7 small and/or medium vertebrate cf tooth? 1, bone frag 1 2 0.04
N25 layer 1, level 7 small mammal rib 1 0.01
N25 layer 1, level 7 (large pteropodid femur 1 0.8

I
N25 layer 1 level 8 Ismail or medium vertebrate limb? bone frag 1 0.2

__
N25 level 9 (small and/or medium vertebrate bone frag 4 0.69
N25 level 9 small to medium and/or medium mammal rib 3, bone frag 2 5 2.97

N25 level 9 I large pteropodid manual phalanx 1 0.22

N25 level 10 NIL

N25 level 11 cf small to medium or medium mammal cf cranium 3 0.65

N25 level 12 ismall and/or medium vertebrate bone frag 5 0.29
N25 level 12 jcf medium mammal bone frag 1 0.26
N25 level 12 |sea turtle metapodial or phalanx 1 0.38

N 26 ________
N26 layer 1, level 1 small to medium or medium mammal cf vertebra (??) 1 0.73

N 26 layer 1, level 3 sea turtle cf phalanx 1,
I vertebra 1

2 0.48

N26 layer 1, level 3 large pteropodid clavicle 1, 
vertebra 6

7 0.99

N-26 layer, level 4 small to medium and/or medium mammal rib 2. (One fragment is quite 
immature).

2 0.77

N-26 layer, level 4 medium vertebrate bone frag 1 0.3

N26 layer 1, level 5 small to medium and/or medium mammal vertebra 1, 
bone frag 1

2 2.03

N 26 Layer 1, level 6 large pteropodid ulna 1,
cf metacarpal or manual phalanx (?) 1

2 0.19

N 26 Layer 1, level 6 small lizard femur 1 0.03

N 26 layer 1, level 7 larqe pteropodid ,dentary 1 1 0.67
N 26 layer 1, level 7 medium vertebrate bone fragment 1 1.18

N 26 layer 1 level 8 large pteropodid radius 2 1.56
i

N 26 level 9 large pteropodid metacarpal or manual phalanx 2, 
pedal phalanx 1

3 0.4

N 26 level 9 small to medium and/or medium mammal fragments 2 0.59

N 26 level 10 large pteropodid femur 1 0.59
N 26 level 10 small mammal vertebra 1 0.12
N 26 level 10 medium mammal calcaneum 1 1.18
N 26 level 10 small vertebrate (limb?) bone fragment 1 0.04

1
N 26 'level 11 small to medium or medium mammal rib 1 1.56
N 26 level 11 medium mammal vertebra 1 4.98
N 26 level 11 small vertebrate (limb?) bone fragment 1 0.05
N 26 level 11 small or medium vertebrate bone fragment 1 0.18

N 26 level 12 ;sea turtle humerus 1 19.83
N 26 level 12 small and/or medium mammal bone fragment. (Probably mostly sea 

turtle).
1 2.19

N 27
N 27 layer 1, level 1 NIL
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Square Level/layer ElementTaxa No Weight (gms)

N27 layer 1,level 2 large pteropodid rib 1 0.2
N27 layer 1,level 2 small to medium or medium mammal rib 1 3.99

N27 layer 1, level 3 large pteropodid cranium 1. 
manual phalanx 1

2 0.25

N27 layer 1, level 4 NIL NIL

N27 layer 1, level 5 large pteropodid metacarpal 1 0.42
N27 layer 1, level 5 medium vertebrate bone fragment 1 8.83

N27 layer 1, level 6 large pteropodid cranium 1 0.9
N27 layer 1, level 6 cf small to medium or medium mammal bone fragment 1 0.47

N27 layer, level 7 large pteropodid metacarpal 2,
metacarpal or manual phalanx 4

6 1.54

N27 layer, level 7 cf. medium mammal sacrum 1, 
vertebra 2

3 12.48

N27 layer 1, level 8 large pteropodid radius 1 0.62

N27 level 9 large pteropodid cf cranium 2, adult upper canine 2, 
dentary 1, humerus 1, metacarpal or 
manual phalanx 2, femur 1, tibia 1, 
pedal phalanx 1, rib 3

14

N27 level 10 large pteropodid dentary 1, humerus 1, radius 1, manual 
phalanx 1

4 3.2

N27 level 11 sea turtle metapodial or phalanx 1 0.64
N27 level 11 large pteropodid adult upper canine 1 0.19
N27 level 11 medium vertebrate bone fragment 2 0.63

N27 level 12 cf medium mammal bone fragment 1 0.36

SE-RF-3 - O Series Squares

0 25
Square Level/layer Taxa Element No Weight (gms)

0 25 layer 1, level 1 NIL

0 25 layer 1, level 2 sea turtle
cranium 8 (lower) mandible 1, 
humerusl 10 31.76

0 25 layer 1, level 2 medium vertebrate bone fragment 1 0.44

0 25 layer 1, level 3 NIL

0 25 layer 1, level 4 cf medium mammal bone fragment 1 1.29

0 25 layer 1, level 5 large(7) pteropodid radius' 1 0.78

0 25 layer 1, level 6 large pteropodid radius 1 1.92
0 25 layer 1, level 6 small to medium or medium mammal vertebra 1 1.92

0 25 layer 1, level 7 cf. medium mammal bone fragment 2 0.55

0 25 layer 1, level 8 NIL NIL

0 25 level 9 large pteropodid dentary 1, humerus 1, metacarpal 1 3 2.21
0 25 level 9 small to medium or medium mammal (limb?) bone fragment 1 0.2

0 25 level 10 cf. large pteropodid cranium 1 0.09
0 25 level 10 small to medium or medium mammal rib 1 1.01

0 25 level 11 small and/or medium vertebrate bone fragment 2 0.17

0 25 level 12 small mammal vertebra 1 0.04
0 25 level 12 small to medium or medium mammal bone fragment 1 0.12
0 25 level 12 small and/or medium vertebrate bone fragment 3 0.08

0 26
0 26 layer 1, level 1 medium mammal rib 1, bone fragment 1 2 4.85

0 26 layer 1, level 2 sea turtle podial or metapodial 1, metapodial or 
phalanx

2 1.17

0 26 layer 1, level 2 medium vertebrate bone fragment. (? Small odontocete).
1 2.09

0 26 layer 1, level 3 NIL NIL

0 26 layer 1, level 4 NIL
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Square Level/layer Taxa Element No Weight (gms)

0 26 layer 1, level 5 small to medium and/or medium mammal rib 1, bone fragment 1. (Rib fragment 
quite immature- probably about 
newborn age).

2 0.21

0 26 layer 1, level 6 large pteropodid radius 1 0.62
O 26 layer 1, level 6 medium mammal cf sternebra 1 0.52
0 26 layer 1, level 6 small or medium vertebrate bone fragment 1 0.02

0 26 layer 1, level 7 large pteropodid clavicle 1 0.16

0 26 layer 1, level 8 large pteropodid radius 1 0.52

0 26 level 9 small to medium and/or medium mammal scapula 4, cf femur 1 5 2.6

0 26 level 10 large pteropodid cf metacarpal or mnual phalanx 2 0.24

0 26 level 10
small to medium and/or medium mammal cranium 1, cf cranium or vertebra 1 3 0.64

0 26 level 10 medium mammal vertebra 1 15.22
0 26 level 10 unidentified vertebrate bone fragment 1 0.06

0 26 level 11 large pteropodid metacarpal or manula phalanx 1 0.15
0 26 level 11 medium mammal femur 1, cf vertebra 2 2.99
0 26 level 11 medium-large mammal bone fragment 1 2.9
0 26 level 11 small or medium vertebrate bone fragment 1 0.07

0 26 level 12 small to medium or medium mammal rib 1 1.55

0 27
0 27 layer 1, level 1 cf large pteropodid cf humerus 1 0.58

0 27 layer 1, level 2 medium mammal rib 2 1.49

0 27 layer 1, level 3 small to medium or medium mammal rib. (Quite immature - probably near 
newborn age).

1 0.44

027 layer 1, level 4 small to medium, or medium mammal bone fragments 2 1.24

0 27 layer 1, level 5 large pteropodid radius 1 2.31

027 layer 1, level 6 large pteropodid radius 1, manual phalanx 1, 
metacarpal or manual phalanx 1. 
(MNI=2).

3 1.94

0 27 layer 1, level 7 NIL NIL

0 27 layer 1, level 8 large pteropodid clavicle 1, metacarpal 1, (atlas) 
vertebra 1

3 0.59

0 27 layer 1, level 8 small to medium and/or medium mammal vertebra 1, limb bone 1 2 0.63

0 27 level 9 large pteropodid metacarpal or manual phalanx 2 0.19
0 27 level 9

small to medium or medium mammal
rib. (Seems relatively quite immature).

1 0.15

0 27 level 10 large pteropodid clavicle 1 0.32
0 27 level 10 small to medium or medium mammal rib 1 1.83
0 27 level 10 small and/or medium vertebrate bone fragment 3 0.02

0 27 level 11 NIL NIL

0 27 level 12 NIL NIL

3. CF/F:

SE-RF-3 - P Series Squares

P 25
Square Level/layer Taxa Element No Weight (gms)

P25 layer, level 1 NIL

P25 layer 1, level 2 (nil

P25 layer 1, level 3 sea turtle ulna 1 2.15

P25 layer 1, level 4 NIL

P 25 layer 1, level 5 large pteropodid ulna 1, metacarpal 2, tibia 1 4 1.39
P 25 layer 1, level 5 medium vertebrate bone fragment 1 0.64

P 25 layer 1, level 6 cf. small to medium or medium mammal bone fragment 1 0.3

P25 layer 1, level 8 NIL NIL

P25 level 9 large pteropodid metacarpal 1 0.23
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Square Level/layer Taxa Element No Weight (gms)

P25 level 10 medium or large vertebrate undetermined bone 1 10.15

P25 level 11 large pteropodid dentary 1, adult lower canine 1, radius 
1, metacarpal 1, femur 1

5 4.71

P25 level 11 cf. medium mammal bone fragment 1 0.34

P25 level 12 large pteropodid humerus 1, radius 2 3 2.01
P25 level 12 cf. medium mammal limb bone 2 0.76

P26
P26 layer 1, level 1 NIL NIL

P26 layer 1, level 2 large pteropodid humerus 1 1.62

P 26 layer 1, level 3 cf. small to medium or medium mammal bone fragment 1 0.36

P 26 layer 1, level 4 NIL NIL

P26 layer 1, level 5 cf large pteropodid cf metacarpal or manual phalanx 2 0.18

P26 layer 1, level 6 large pteropodid humerus 1 0.99
P26 layer 1, level 6 medium vertebrate bone fragment 1 0.19

P26 layer 1, level 7 large pteropodid metacarpal or manual phalanx 1 0.15
P26 layer 1, level 7 small to medium and/or medium mammal vertebra 1, rib 1 2 1.98

P26 layer 1, level 8 large pteropodid adult lower canine 1, etacarpal or 
manual phalanx 2, pedal phalanx 1

4 0.57

P26 level 9 large pteropodid adult upper canine 1 0.22
P26 level 9 small or medium vertebrate bone fragment 1 0.18

P26 level 10 large pteropodid cf humerus 1, metacarpal 1, 
metacarpal or manual phalanx 1, tibia
1

4 1.56

P26 level 11 medium mammal bone fragment 1 0.14

P26 level 11

large pteropodid cranium 1, metacarpal 1, manual 
phalanx 1, metacarpal or manual 
phlanx 1 4 0.88

P26 level 12 large pteropodid rib 1 0.03
P26 level 12 small to medium and/or medium mammal cf sternebra 1, femur 1, vertebra 7, rib

2
11 1.38

P26 level 12 cf medium mammal cf limb bone 1, bone fragment 1 2 0.83

P27
P27 layer 1, level 1 NIL NIL

P27 layer 1, level 2 small to medium and/or medium mammal cf sternebra or vertebra 1, cf rib 1, 
bone fragment 1

3 1.62

P27 layer 1, level 3 NIL

P27 layer 1, level 4 NIL

P27 layer 1, level 5 NIL NIL

P27 layer 1, level 6
large pteropodid humerus 1, metacarpal 1, metacarpal 

or manual phalanx 1
3 2.44

P27 layer 1, level 6 cf medium mammal bone fragment 1 0.79
P27 layer.1, level 6 small or medium vertebrate bone fragment 1 0.1

P27 layer 1,level 7 large pteropodid manual phalanx 1 0.18

P27 layer 1,level 7 small to medium and/or medium mammal verteba 1, rib 1 2 4.26

P27 layer 1, level 8 medium mammal bone fragment 1 0.12
P27 layer 1, level 8 sea turtle carapace or plastren 1 1.14

P27 level 9 large pteropodid humerus 1 0.74

P27 level 9
small to medium and/or medium mammal vertebra 1, rib 1 2 0.52

P27 evel 10 large pteropodid cranium 2, adult upper canine 1, 
humerus 1, ulna 1, metacarpal 1, 
manual phalanx 3, metacarpal or 
manual phalanx 2, tibia 1. (MNI=2).

12 2.73
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Square Level/layer Taxa Element No Weight (gms)

P27 level 10 small to mdium and/or medium mammal cranium 1, cf cranium or vertebra (?) 1, 
cf vertebra(?) 1, rib 8. (Most of the rib 
seems quite immature - probably less 
than a month old).

11 3.15

P27 level 10 small and/or medium vertebrate bone fragment 7 0.13

P27 level 11
large pteropodid adult postcanine tooth 1, metacarpal or 

manual phalanx 3, rib 1
5 0.64

P27 level 11 small to medium and/or medium mammal rib. (Quite immature - probably less 
than a month old).

2 0.48

P27 level 11 medium mammal vertebra 1, rib 1 2 15.75
P27 level 11 small and/or medium vertebrate bone fragment 8 0.93

P27 level 12 large pteropodid metacarpal or manual phalanx 1 0.36
P27 level 12 small to medium and/or medium mammal cf cranium (?) 1, rib 1 (One rib is 

quite immature - probably less than 1 
month old)

4 2.28

P27 level 12 medium mammal vertebrate 2, (limb?) bone fragment 1 3 16.54
P27 level 12 small and/or medium vertebrate (limb?) bone fragment 1, bone fragmen 5 0.25
TOTAL 381 308.01
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APPENDIX 8.6 SE-RF-3 - FISH BONE
n , i

SE-RF- 3 N Series Squares
Square Layer/level Taxa Element NISP Weight (gms)
N-25 layer 1, level 1 Elasmobranch vertebra 1 0.09
N-25 layer 1, level 1 Lethrinidae tooth 1 0.23
N-25 layer 1, level 1 Teleost vertebra 1 0.21

N-25 layer 1, level 2 Teleost vertebra 1 0.85
N-25 layer 1, level 2 Teleost bone fragment 10 2.01

N-25 layer 1, level 3 Acanthuridae caudal tang 1 1.27
N-25 layer 1, level 3 Acanthuridae interneural 3 0.58
N-25 layer 1, level 3 Acanthuridae bone fragment 1 0.31

. N-25 layer 1, level 3 Lutjanidae quadrate, R 1 0.43
N-25 layer 1, level 3 Serranidae premax, L 1 1.11
N-25 layer 1, level 3 Teleost vertebra 4 4.33
N-25 layer 1, level 3 Teleost unidentifiable fish 1 0.09
N-25 layer 1, level 3 Teleost bone fragment 42 7.55

N-25 layer 1, level 4 Acanthuridae interneural 3 0.73
N-25 layer 1, level 4 Teleost vertebra 11 11.03
N-25 layer 1, level 4 Teleost bone fragment 15 0.98

N-25 layer 1, level 5 Scaridae premaxilla, ?side 1 0.13
N-25 layer 1, level 5 Teleost vertebra 1 1.77
N-25 layer 1, level 5 Teleost bone fragment 6 0.45

N-25 layer 1, level 6 Scaridae maxilla, L 1 0.45
N-25 layer 1, level 6 Scaridae maxilla, L 1 0.54
N-25 layer 1, level 6 Scaridae pharyngeal, inferior 1 0.49
N-25 layer 1, level 6 Scaridae tooth 8 0.02
N-25 layer 1, level 6 Teleost unidentifiable fish 1 0.21
N-25 layer 1, level 6 Teleost bone fragment 5 0.33

N-25 layer 1, level 7 Scaridae pharyngeal, superior, L 1 1.55
N-25 layer 1, level 7 Scaridae pharyngeal, superior, R 1 1.78
N-25 layer 1, level 7 Teleost vertebra 2 0.14
N-25 layer 1, level 7 Teleost bone fragment 15 2.51

N-25 layer 1, level 8 Lutjanidae quadrate, R 1 0.07
N-25 layer 1, level 8 Teleost bone fragment 8 0.63

N-25 level 9 Labridae maxilla, L 1 0.9
N-25 level 9 Lethrinidae dentary, R 1 9.23
N-25 level 9 Scaridae 4th epibranchial 1 0.08
N-25 level 9 Teleost vertebra 2 1.44
N-25 level 9 Teleost hypural 1 0.17
N-25 level 9 Teleost bone fragment 27 4.04

N-25 level 10 Scaridae dentary, L 1 0.49
N-25 level 10 Scaridae pharyngeal, superior, L 1 0.43
N-25 level 10 Teleost vertebra 1 0.7
N-25 level 10 Teleost unidentifiable fish 1 0.08
N-25 level 10 Teleost bone fragment 5 0.42

N-25 level 11 Serranidae articular, L 1 1.51
N-25 level 11 Elasmobranch vertebra 2 3.28
N-25 level 11 Teleost bone fragment 9 1.66

N-25 level 12 Acanthurid bone fragment 1 0.08
N-25 level 12 Elasmobranch vertebra 1 1.23
N-25 level 12 Teleost vertebra 3 0.34

599



Sqiidtt Layer/level Taxa Element NISP Weight (gms)
N-25 level 12 Teleost bone fragments 20 1.23

TOTAL N-21

layer 1, level 1 nil nil

229 70.18

N-26 layer 1, level 2 Scaridae pharyngeal, inferior 1 2.14
N-26 layer 1, level 2 Scaridae pharyngeal, superior, R 1 0.88
N-26 layer 1, level 2 Scaridae pharyngeal, sup, ?side 1 0.05
N-26 layer 1, level 2 Scaridae tooth 4 0.02
N-26 layer 1, level 2 Scaridae 4th epibranchial 1 0.22
N-26 layer 1, level 2 Teleost vertebra 1 0.26
N-26 layer 1, level 2 Teleost bone fragment 3 1.48

N-26 layer 1. level 3 Acanthuridae interneural 13 3.21
N-26 layer 1. level 3 Elasmobranch vertebra 4 7.17
N-26 layer 1. level 3 Scaridae maxilla, R 1 0.28
N-26 layer 1. level 3 Scaridae premaxilla, R 1 0.72
N-26 layer 1. level 3 Scaridae quadrate, L 1 0.24
N-26 layer 1. level 3 Scaridae tooth 1 neg
N-26 layer 1. level 3 Teleost bone fragments 27 3.28

N-26 layer 1, level 4 Elasmobranch vertebra 31 60.96
N-26 layer 1, level 4 Serranidae quadrate, L 1 0.49
N-26 layer 1, level 4 Teleost vertebra 2 1.19
N-26 layer 1, level 4 Teleost bone fragment 6 1.06

N-26 layer 1, level 5 Lethrinidae tooth 1 0.49
N-26 layer 1, level 5 Teleost vertebra 1 0.52
N-26 layer 1, level 5 Teleost bone fragments 5 0.46

N-26 layer 1, level 6 Teleost vertebra 2 0.35
N-26 layer 1, level 6 Teleost bone fragments 4 0.34

N-26 layer 1, level 7 Holocentridae anal spine 1 0.07
N-26 layer 1, level 7 Serrandiae articular, L 1 0.11
N-26 layer 1, level 7 Teleost vertebra 3 0.69
N-26 layer 1, level 7 Teleost bone fragment 1 0.08

N-26 layer 1, level 8 Acanthuridae interneural 1 0.13
N-26 layer 1, level 8 Elasmobranch tooth 1 0.14
N-26 layer 1, level 8 Lutjanidae articular, L 1 0.15
N-26 layer 1, level 8 Muraenidae dentary, L 1 0.1
N-26 layer 1, level 8 Ostraciidae scale 2 0.29
N-26 layer 1, level 8 Scaridae articular, R 1 0.14
N-26 layer 1, level 8 Scaridae maxilla, L 1 0.18
N-26 layer 1, level 8 Scaridae maxilla, R 1 0.1
N-26 layer 1, level 8 Scaridae premaxilla, R 1 0.56
N-26 layer 1, level 8 Teleost vertebra 3 2.73
N-26 layer 1, level 8 Teleost premaxilla, L 1 0.23
N-26 layer 1, level 8. Teleost bone fragments 20 2.14

N-26 level 9 Labridae articular, L 1 0.04
N-26 level 9 Serrandiae articular, L 1 0.11
N-26 level 9 Serrandiae dentary, R 1 0.32
N-26 level 9 Teleost vertebra 1 0.3
N-26 level 9 Teleost unidentified bone 1 0.22
N-26 level 9 Teleost bone fragments 16 1.24

N-26 level 10 Carangidae quadrate, R 1 0.27
N-26 level 10 cf. Carangidae interneural 1 0.19
N-26 level 10 Teleost vertebra 2 1.32
N-26 level 10 Teleost unidentifiable fish 1 0.65
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Square Layer/level Taxa Element NISP Weight (gms)
N-26 level 10 Teleost bone fragments 6 0.96

N-26 level 11 Holocentridae anal spine 1 0.14
N-26 level 11 Lethrinidae quadrate, L 1 0.09
N-26 level 11 Scaridae dentary, L 1 0.76
N-26 level 11 Scaridae pharyngeal, inferior 1 1.54
N-26 level 11 Teleost vertebra 2 0.19
N-26 level 11 Teleost bone fragments 5 0.24
N-26 level 11 Teleost unidentifiable fragment 1 0.23

N-26 level 12 Acanthuridae interneural 1 0.17
N-26 level 12 Holocentridae anal spine 1 0.11
N-26 level 12 Labridae maxilla, R 1 0.21
N-26 level 12 Teleost unidentifiable fish 1 0.11
N-26 level 12 Teleost hypural 1 0.06
N-26 level 12 Teleost bone fragment 13 0.54

TOTAL N-21

N-27 layerl, level 1 Lethrinidae premaxilla, R

275 703.66

7 65

N-27 layerl, level 1 Teleost vertebra 3 1.61
N-27 layerl, level 1 Teleost bone fragment 2 0.05

N-27 layer 1, level 2 Teleost vertebra 1 0.16
N-27 layer 1, level 2 Teleost bone fragment 8 0.88

N-27 layer 1, level 3 Acanthuridae interneural 1 0.12
N-27 layer 1, level 3 Acanthuridae 2o dorsal spine 1 0.05
N-27 layer 1, level 3 Acanthuridae bone frag 1 0.01
N-27 layer 1, level 3 Teleost bone fragment 33 1.51

N-27 layer 1, level 4 Scaridae 4th epibranchial 1 0.39
N-27 layer 1, level 4 Teleost vertebra 1 1.14
N-27 layer 1, level 4 teleost bone fragment 3 0.89

N-27 layer 1, level 5 Lethrinidae dentary, L 1 0.57
N-27 layer 1, level 5 Teleost vertebra 1 0.04
N-27 layer 1, level 5 Teleost bone fragment 4 0.22

N-27 layer 1, level 6 Elasmobranch vertebra 1 0.11
N-27 layer 1, level 6 Lethrinidae quadrate, R 1 0.06
N-27 layer 1, level 6 Teleost bone fragment 20 1

N-27 layer 1, level 7 Teleost vertebra 3 0.36
N-27 layer 1, level 7 Teleost bone fragment 3 0.23

N-27 layer 1, level 8 Acanthuridae interneural 1 0.17
N-27 layer 1, level 8 Ostraciidae scale 1 0.12
N-27 layer 1, level 8 Scaridae maxilla, L 1 0.06
N-27 layer 1, level 8 Scaridae pharyngeal, inferior 1 1.38
N-27 layer 1, level 8 Teleost vertebra 7 0.8
N-27 layer 1, level 8 Teleost hypural 1 0.12
N-27 layer 1, level 8 Teleost bone fragment 10 1.23

N-27 level 9 Acanthuridae spine 1 0.55
N-27 level 9 Acanthuridae interneural 1 0.09
N-27 level 9 Carangidae post lateral line scute 2 0.17
N-27 level 9 Elasmobranch vertebra 1 3.43
N-27 level 9 cf. Scaridae premax, R 1 0.09
N-27 level 9 Teleost vertebra 9 3.46
N-27 level 9 Teleost unidentifiable fish 1 0.14
N-27 level 9 Teleost hypural 1 0.11
N-27 level 9 Teleost bone fragments 34 2.5

601



Square Layer/level Taxa Element NISP Weight (gms)

N-27 level 10 Teleost vertebra 1 0.63

N-27 Level 11 Acanthuridae interneural 1 0.93
N-27 Level 11 Holocentridae anal spine 1 0.28
N-27 Level 11 Teleost bone fragment 9 0.82

N-27 level 12 Lethrinidae articular, R 1 0.12
N-27 level 12 Lethrinidae premaxilla, L 1 0.15
N-27 level 12 Scaridae 4th epibranchial 1 0.13
N-27 level 12 Teleost vertebra 3 0.33
N-27 level 12 Teleost unidentifiable fish 1 0.05
N-27 level 12 Teleost bone fragment 10 0.59

TOTAL N-2' 192 35.5

SE-RF-3 O Series Square(S
Square Layer/level Taxa Element NISP Weight (gms)
0-25 layer 1, level 1 Scaridae maxilla, R 1 0.36
0-25 layer 1, level 1 Teleost vertebra 1 0.69
0-25 layer 1, level 1 Teleost bone fragment 2 0.27

0-25 layer 1, level 2 Lutjanidae maxilla, L 1 1.55
0-25 layer 1, level 2 Scaridae premaxilla, R 1 0.83
0-25 layer 1, level 2 Teleost vertebra 4 1.22
0-25 layer 1, level 2 Teleost bone fragment 15 3.41

0-25 layer 1, level 3 Teleost vertebra 1 0.08
0-25 layer 1, level 3 Teleost bone fragment 9 2.26

0-25 layer 1, level 4 Balistidae tooth 1 0.47
0-25 layer 1, level 4 Teleost vertebra 1 0.53
0-25 layer 1, level 4 Teleost bone fragment 1 0.45

0-25 layer 1, level 5 Muraenidae quadrate, L 1 0.29
0-25 layer 1, level 5 Scaridae pharyngeal, superior, L 1 0.27

0-25 layer 1, level 6 NIL NIL

0-25 layer 1, level 7 Scaridae quadrate, R 1 1.64
0-25 layer 1, level 7 Teleost bone fragment 5 0.92

0-25 layer 1, level 8 Teleost bone fragment 1 0.63

0-25 level 9 Labridae articular, R 1 0.11
0-25 level 9 Scaridae premaxilla, L 1 0.11
0-25 level 9 Teleost vertebra 1 0.3
0-25 level 9 Teleost bone fragment 16 1.57

0-25 level 10 Ballistidae premaxilla, L 1 4.01
0-25 level 10 Lethrinidae dentary, L 1 8.22
0-25 level 10 Scaridae dentary, R 1 0.5
0-25 level 10 Scaridae maxilla, R 1 0.14
0-25 level 10 Scaridae pharyngeal, superior, R 1 0.4
0-25 level 10 Teleost vertebra 6 1.22
0-25 level 10 Teleost tooth 1 0.09
0-25 level 10 Teleost bone fragment 7 0.82

0-25 level 11 cf. Scaridae maxilla, R 1 0.14
0-25 level 11 cf. Scaridae premaxilla, R 1 0.15
0-25 level 11 Teleost vertebra 4 1.95
0-25 level 11 Teleost cf premax/dentary 1 0.08
0-25 level 11 Teleost bone fragment 10 0.99
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Square Layer/level Taxa Element NISP Weight (gms)

0-25 level 12 Scaridae pharyngeal, superior, R 1 0.74
0-25 level 12 Scaridae premax, ?side 1 0.06
0-25 level 12 Teleost bone fragment 10 0.82

TOTAL 0-2

0-26

5

layer 1, level 1 Scaridae pharyngeal, inferior

174

' 1

38.29

0.67
0-26 layer 1, level 1 Scaridae tooth 1 neg
0-26 layer 1, level 1 Teleost bone fragment 2 0.4

0-26 layer 1, level 2 Carangidae scute 1 0.42
0-26 layer 1, level 2 cf. Carangidae interneural 1 0.18
0-26 layer 1, level 2 Scaridae premaxilla, L 1 0.27
0-26 layer 1, level 2 Teleost vomer 1 0.1
0-26 layer 1, level 2 Teleost vertebra 3 0.69
0-26 layer 1, level 2 Teleost premax, L 1 0.26
0-26 layer 1, level 2 Teleost bone fragment 15 1.12

0-26 layer 1, level 3 Teleost bone fragment 7 0.54

0-26 layer 1, level 4 Muraenidae dentary, R 1 0.22
0-26 layer 1, level 4 Teleost hypural 1 0.38
0-26 layer 1, level 4 Teleost bone fragment 3 0.49

0-26 layer 1, level 5 Acanthuridae interneural 1 0.22
0-26 layer 1, level 5 Holocentridae anal spine 1 0.04
0-26 layer 1, level 5 Teleost vertebra 1 0.14
0-26 layer 1, level 5 Teleost bone fragment 9 0.72

0-26 layer 1, level 6 Carangidae premaxilla, L 1 0.06
0-26 layer 1, level 6 Holocentridae anal spine 1 0.07
0-26 layer 1, level 6 Teleost vertebra 1 0.18
0-26 layer 1, level 6 Teleost unidentifiable fish 1 0.17
0-26 layer 1, level 6 Teleost bone fragment 22 2.77
0-26 layer 1, level 6 Muraenidae cf. element of branchial arch 1 0.04

0-26 layer 1, level 7 Teleost vertebra 1 0.5
0-26 layer 1, level 7 Teleost bone fragment 9 1.38

0-26 layer 1, level 8 Holocentridae anal spine 1 0.09
0-26 layer 1, level 8 Ostraeciidae scale 1 0.07
0-26 layer 1, level 8 Scaridae premaxilla, L 1 0.26
0-26 layer 1, level 8 Teleost vertebra 5 0.71
0-26 layer 1, level 8 Teleost bone fragment 22 2.15

0-26 level 9 Acanthuridae bone fragment 1 0.09
0-26 level 9 Lethrinidae premaxilla, R 1 0.26
0-26 level 9 Ostraeciidae scale 1 0.1
0-26 level 9 Scaridae articular, L 1 0.34
0-26 level 9 Scaridae dentary, L 1 0.16
0-26 level 9 Teleost vertebra 3 0.36
0-26 level 9 Teleost bone fragment 14 2.37

0-26 level 10 Balistidae dorsal spine 1 0.14
0-26 level 10 Balistidae tooth 2 1.09
0-26 level 10 Balistidae primary interneural 1 0.14
0-26 level 10 Labridae premaxilla, L 1 0.05
0-26 level 10 Lethrinidae articular, L 1 0.14
0-26 level 10 Lethrinidae articular, R 1 0.17
0-26 level 10 Lethrinidae quadrate, R 1 0.05
0-26 level 10 Ostraciidae scale 2 0.28
0-26 level 10 Scaridae pharyngeal, inferior 2 1.16
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Square Layer/level Taxa Element NISP Weight (gms)
0-26 level 10 Teleost vertebra 6 3.14
0-26 level 10 Teleost unidentifiable fish 1 0.06
0-26 level 10 Teleost bone fragment 30 8.5
0-26 level 10 Unknown premax, R 1 0.1

0-26 level 11 Balistidae dentary, R 1 5.39
0-26 level 11 Balistidae premaxilla, R 1 4.26
0-26 level 11 Ostraciidae scale 2 0.24
0-26 level 11 Scaridae pharyngeal, inferior 2 2.33
0-26 level 11 Teleost vertebra 2 0.84
0-26 level 11 Teleost bone fragment 16 2.73

0-26 level 12 Carangidae dentary, L 1 0.31
0-26 level 12 Holocentridae anal spine 1 0.17
0-26 level 12 Scaridae dentary, L 1 0.15
0-26 level 12 Scaridae quadrate, R 1 0.29
0-26 level 12 Teleost vertebra 2 0.78
0-26 level 12 Teleost interneural 1 0.18
0-26 level 12 Teleost bone fragment 12 1.01

TOTAL O-2t

0-27 layer 1, level 1 Teleost vertebra

233

... i

52.69

0.27

0-27 layer 1, level 2 Acanthuridae bone fragment 1 0.05
0-27 layer 1, level 2 Carangidae scute 1 0.33
0-27 layer 1, level 2 cf. Carangidae interneural 2 0.44
0-27 layer 1, level 2 Scaridae premaxilla, L 1 0.52
0-27 layer 1, level 2 Teleost vertebra 1 0.27
0-27 layer 1, level 2 Teleost unidentifiable fish 1 0.05
0-27 layer 1, level 2 Teleost interneural 1 0.09
0-27 layer 1, level 2 Teleost bone fragment 15 2.88

0-27 layer 1, level 3 Serranidae quadrate, R 1 0.43
0-27 layer 1, level 3 Teleost vertebra 1 0.39
0-27 layer 1, level 3 Teleost bone fragment 9 2.15

0-27 layer 1, level 4 Carangidae scute 1 0.27
0-27 layer 1, level 4 Scaridae pharyngeal, inferior 1 0.72
0-27 layer 1, level 4 Serranidae quadrate, R 1 0.64
0-27 layer 1, level 4 Teleost bone fragment 1 0.17

0-27 layer 1, level 5 NIL NIL

0-27 layer 1, level 6 Elasmobranch vertebra 1 0.21
0-27 layer 1, level 6 Teleost vertebra 1 0.78
0-27 layer 1, level 6 Teleost interneural 3 0.23
0-27 layer 1, level 6 Teleost bone fragment 18 1.66

0-27 layer 1, level 7 Scaridae dentary, R 1 1.42
0-27 layer 1, level 7 Scaridae premaxilla, R 2 1.48
0-27 layer 1, level 7 Scaridae premax, R 1 0.53
0-27 layer 1, level 7 Teleost bone fragment 1 0.31

0-27 layer 1, level 8 Acanthuridae bone fragment 1 0.06
0-27 layer 1, level 8 Elasmobranch vertebra 1 0.09
0-27 layer 1, level 8 Labridae quadrate, R 1 0.02
0-27 layer 1, level 8 Scaridae articular, L 1 0.28
0-27 layer 1, level 8 Scaridae dentary, R 1 0.15
0-27 layer 1, level 8 Scaridae maxilla, L 1 0.53
0-27 layer 1, level 8 Scaridae maxilla, R 1 0.25
0-27 layer 1, level 8 Scaridae pharyngeal, inferior 1 0.89
0-27 layer 1, level 8 Scaridae pharyngeal, superior, ?side 1 0.05
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Square Layer/level Taxa Element NISP Weight (gms)
0-27 layer 1, level 8 Scaridae premaxilla, L 1 0.84
0-27 layer 1, level 8 Scaridae premaxilla, R 2 0.72
0-27 layer 1, level 8 Scaridae quadrate, R 2 0.51
0-27 layer 1, level 8 Scaridae tooth 31 0.02
0-27 layer 1, level 8 Teleost vertebra 10 2.24
0-27 layer 1, level 8 Teleost hypural 1 0.22
0-27 layer 1, level 8 Teleost bone fragment 72 5.49

0-27 level 9 Balistidae tooth 1 0.66
0-27 level 9 cf. Kyphosidae articular, L 1 0.11
0-27 level 9 Ostraeciidae scale 1 0.14
0-27 level 9 Scaridae articular, R 1 0.3
0-27 level 9 Scaridae maxilla, R 1 0.68
0-27 level 9 Scaridae pharyngeal, inferior 1 1.94
0-27 level 9 Scaridae quadrate, L 1 0.54
0-27 level 9 Teleost vertebra 6 0.87
0-27 level 9 Unknown premaxilla, L 1 0.22
0-27 level 9 Teleost interneural 2 0.14
0-27 level 9 Teleost hypural 1 0.24
0-27 level 9 Teleost bone fragment 14 1.49

0-27 level 10 Lutjanidae premaxilla, L 1 1.1
0-27 level 10 Scaridae dentary, L 1 0.95
0-27 level 10 Scaridae maxilla, R 1 0.54
0-27 level 10 Serranidae dentary, L 1 1.55
0-27 level 10 Teleost vertebra 3 1.78
0-27 level 10 Teleost bone fragment 8 1.29

0-27 level 11 Scaridae premaxilla, R 1 0.52
0-27 level 11 Scaridae quadrate, L 1 0.93
0-27 level 11 Teleost hypural 1 0.19
0-27 level 11 Teleost bone fragment 5 0.27

0-27 level 12 Acanthuridae caudal peduncle spine 1 0.33
0-27 level 12 cf. Scaridae pharyngeal, superior, ?side 1 0.09
0-27 level 12 Scaridae pharyngeal, superior, R 1 0.3
0-27 level 12 Teleost bone fragment 22 2.35

TOTAL 0-2', 274 48.17

SE-RF-3 P Series squares
Square Layer/level Taxa Element NISP Weight (gms)

P-25 layer 1, level 1 Teleost vertebra 1 0.14
P-25 layer 1, level 1 Teleost bone fragment 2 1.42

P-25 layer 1, level 2 Scaridae maxilla, L 1 0.27
P-25 layer 1, level 2 Scaridae pharyngeal, inferior 2 1.00
P-25 layer 1, level 2 Scaridae pharyngeal, inferior 1 0.25
P-25 layer 1, level 2 Teleost vertebra 2 0.78
P-25 layer 1, level 2 Teleost bone fragments 5 1.88

P-25 layer 1, level 3 Carangidae scute 1 0.3
P-25 layer 1, level 3 Lethrinidae dentary, L 1 0.1
P-25 layer 1, level 3 Teleost vertebra 1 0.35
P-25 layer 1, level 3 Teleost unidentifiable fish 1 0.36
P-25 layer 1, level 3 Teleost bone fragments 21 4.27

P-25 layer 1, level 4 Acanthurid caudal peduncle spine 1 0.07
P-25 layer 1, level 4 Teleost bone fragment 4 0.4

P-25 layer 1, level 5 Teleost vertebra 1 0.92
P-25 layer 1, level 5 Teleost bone fragment 14 3.7
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Square Layer/level Taxa Element NISP Weight (gms)
P-25 layer 1, level 6 Teleost bone fragment 4 0.4

P-25 layer 1, level 7 Teleost cf. hypural 1 0.27
P-25 layer 1, level 7 Teleost bone fragment 1 0.04

P-25 layer 1, level 8 Labridae dentary, R 1 0.08
P-25 layer 1, level 8 ? Lethrinidae articular, L 1 0.09
P-25 layer 1, level 8 Teleost vertebra 1 0.04
P-25 layer 1, level 8 Teleost bone fragment 7 0.94

P-25 level 9 Balistidae tooth 1 0.25
P-25 level 9 Holocentridae anal spine 2 0.25
P-25 level 9 Lutjanidae dentary, R 1 0.04
P-25 level 9 Scaridae pharyngeal, superior, R 1 0.9
P-25 level 9 Teleost vertebra 1 0.11
P-25 level 9 T eleost hypural 1 0.09
P-25 level 9 Teleost bone fragment 14 1.4

P-25 level 10 Lethrinidae premaxilla, R 1 0.21
P-25 level 10 Scaridae quadrate, R 1 0.12
P-25 level 10 Teleost bone fragment 10 2.77

P-25 level 11 Teleost vertebra 8 2.59
P-25 level 11 Teleost bone fragment 11 0.75

P-25 level 12 Balistidae quadrate, R 1 1.94
P-25 level 12 Muraenidae dentary, L 1 0.07
P-25 level 12 Ostraciidae scale 2 0.3
P-25 level 12 Scaridae pharyngeal, inferior 1 0.64
P-25 level 12 Scaridae pharyngeal, superior, R 1 0.65
P-25 level 12 Scaridae premaxilla, R 1 0.78
P-25 level 12 Scaridae premaxilla, R 1 0.45
P-25 level 12 Scaridae premaxilla/dentary 1 0.27
P-25 level 12 Scaridae tooth 1 neg
P-25 level 12 Teleost vertebra 5 0.89
P-25 level 12 Teleost hypural 1 0.24
P-25 level 12 Teleost unidentifiable fish 2 0.28
P-25 level 12 Teleost bone fragments 18 3.6

TOTAL P-21

P-26 layer 1, level 1 Elasmobranch vertebra

163

"" 2........

37.66

0.78
P-25 layer 1, level 1 Serranidae dentary, R 1 1.87
P-26 layer 1, level 1 Teleost vertebra 2 0.65
P-26 layer 1, level 1 Teleost bone fragments 6 2.79

P-26 layer 1, level 2 Elasmobranch tooth 1 0.27
P-26 layer 1, level 2 Scaridae dentary, R 1 0.98
P-26 layer 1, level 2 Scaridae pharyngeal, superior, R 1 0.36
P-26 layer 1, level 2 Teleost vertebra 2 0.65
P-26 layer 1, level 2 Teleost hypural 1 0.22
P-26 layer 1, level 2 Teleost bone fragment 12 2.95

P-26 layer 1, level 3 cf. Carangidae interneural 1 0.17
P-26 layer 1, level 3 Lethrinidae articular, L 1 0.5
P-26 layer 1, level 3 Teleost vertebra 1 0.3
P-26 layer 1, level 3 Teleost bone fragment 7 0.78

P-26 layer 1, level 4 Scaridae 4th epibranchial 1 0.43
P-26 layer 1, level 4 Lethrinidae quadrate, L 1 0.56
P-26 layer 1, level 4 Teleost bone fragment 3 0.52

P-26 layer 1, level 5 Holocentridae anal spine 1 0.05
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Square Layer/level Taxa Element NISP Weight (gms)
P-26 layer 1, level 5 Teleost vertebra 1 0.22
P-26 layer 1, level 5 Teleost bone fragment 9 0.63

P-26 layer 1, level 6 Scaridae dentary, L 1 0.7
P-26 layer 1, level 6 Scaridae tooth 2 neg
P-26 layer 1, level 6 Teleost vertebra 1 0.05
P-26 layer 1, level 6 Teleost bone fragment 8 0.67

P-26 layer 1, level 7 Scaridae premaxilla, L 1 1.6
P-26 layer 1, level 7 Scaridae premaxilla, ? Side 1 0.37
P-26 layer 1, level 7 Teleost bone fragments 7 0.89

P-26 layer 1, level 8 Acanthuridae interneural 1 0.04
P-26 layer 1, level 8 Elasmobranch tooth 1 0.1
P-26 layer 1, level 8 Scaridae pharyngeal, superior,L 2 1.18
P-26 layer 1, level 8 Scaridae pharyngeal, superior, R 1 0.89
P-26 layer 1, level 8 Teleost vertebra 2 0.56
P-26 layer 1, level 8 Teleost unidentifiable fish 1 0.3
P-26 layer 1, level 8 Teleost scale 1 0.01
P-26 layer 1, level 8 Teleost bone fragments 13 1.14

P-26 level 9 Teleost vertebra 1 0.16
P-26 level 9 Teleost bone fragments 17 1.08

P-26 level 10 Teleost vertebra 1 0.53
P-26 level 10 Teleost unidentified bone 1 0.19
P-26 level 10 Teleost interneural 1 0.1
P-26 level 10 Teleost bone fragments 10 1.58

P-26 level 11 Acanthuridae interneural 1 0.19
P-26 level 11 Lethrinidae premaxilla, L 1 0.27
P-26 level 11 Ostraciidae scale 2 0.25
P-26 level 11 Scaridae dentary, R 1 0.66
P-26 level 11 Scaridae quadrate, L 1 0.12
P-26 level 11 Teleost vertebra 7 1.66
P-26 level 11 Teleost hypural 2 0.35
P-26 level 11 Teleost bone fragments 21 2.29

P-26 level 12 Lutjanidae maxilla, R 1 0.09
P-26 level 12 Teleost vertebra 1 0.09
P-26 level 12 Teleost bone fragments 5 0.64

TOTALP-26

P-27 layer 1, level 1 Lethrinidae dentary, L

772 34.43

0.28
P-27 layer 1, level 1 Scaridae pharyngeal, inferior 1 1.31
P-27 layer 1, level 1 Serranidae dentary, R 1 0.79

P-27 layer 1, level 2 Serranidae articular, L 1 0.04
P-27 layer 1, level 2 Teleost bone fragment 8 1.16

P-27 layer 1, level 3 Unidentifiable quadrate, R 1 0.07
P-27 layer 1, level 3 Teleost bone fragments 6 0.54

P-27 layer 1, level 4 Teleost vertebra 1 0.72
P-27 layer 1, level 4 Teleost bone fragments 2 0.06

P-27 layer 1, level 5 Teleost bone fragment 1 0.28

P-27 layer 1, level 6 Acanthuridae interneural 1 0.22
P-27 layer 1, level 6 Acanthuridae bone fragment 1 0.07
P-27 layer 1, level 6 Elasmobranch tooth 1 0.18
P-27 layer 1, level 6 Lethrinidae premaxilla, R 1 0.07
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Square Layer/level Taxa Element NISP Weight (gms)
P-27 layer 1, level 6 Serranidae maxilla, R 1 0.65
P-27 layer 1, level 6 Teleost unidentifiable fish 1 0.09
P-27 layer 1, level 6 Teleost bone fragment 8 0.65

P-27 layer 1, level 7 Teleost unidentifiable fish 1 0.4
P-27 layer 1, level 7 Teleost bone fragment 6 0.51

P-27 layer 1, level 8 cf. Acanthuridae bone fragment 1 0.04
P-27 layer 1, level 8 Teleost vertebra 3 0.92
P-27 layer 1, level 8 Teleost hypural 1 0.15
P-27 layer 1, level 8 Teleost bone fragment 19 1.23

P-27 level 9 Holocentridae anal spine 1 0.06
P-27 level 9 Lethrinidae quadrate, L 1 0.12
P-27 level 9 Lethrinidae quadrate, R 1 0.14
P-27 level 9 Lutjanidae articular, L 1 0.09
P-27 level 9 Scaridae maxilla, L 1 0.56
P-27 level 9 Unknown pharyngeal bone 1 0.05
P-27 level 9 Teleost vertebra 15 3.33
P-27 level 9 Teleost interneural 1 0.04
P-27 level 9 Teleost interneural 1 0.04
P-27 level 9 Teleost hypural 1 0.08
P-27 level 9 Teleost bone fragment 32 3.22

P-27 level 10 Carangidae dentary, R 1 1.91
P-27 level 10 Lethrinidae maxilla, R 1 0.21
P-27 level 10 Ostraciidae scale 1 0.15
P-27 level 10 Scaridae dentary, R 1 0.9
R-27 level 10 Scaridae pharyngeal, superior, L 1 0.43
P-27 level 10 Scaridae 4th epibranchial 1 0.12
P-27 level 10 Teleost vertebra 13 4.82
P-27 level 10 Teleost hypural 1 0.36
P-27 level 10 Teleost bone fragment 26 2.95

P-27 level 11 Elasmobranch vertebra 1 1.59
P-27 level 11 Scaridae premaxilla, R 1 1.29
P-27 level 11 Scaridae tooth 4 neg
P-27 level 11 Teleost vertebra 4 1.18
P-27 level 11 Teleost unidentifiable fish 1 0.41
P-27 level 11 Teleost bone fragment 15 3.00

P-27 level 12 Carangidae premaxilla, R 1 0.3
P-27 level 12 Lethrinidae tooth 1 0.3
P-27 level 12 Lutjanidae dentary, R 1 0.13
P-27 level 12 Teleost vertebra 1 0.17
P-27 level 12 Teleost bone fragment 12 0.89

TOTAL P-27 212 39.27
1
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APPENDIX 8.7 SE-RF-19 - FISH BONE
c

SE-RF-19 VV-WW 48-49
Square Layer/level Taxa Element NISP Weight

(gms)
W-WW 48-49 layer 1, level 1 Acanthuridae spine 2 0.26
W-WW 48-49 layer 1, level 1 Diodontidae premaxilla/dentary 1 2.17
W-WW 48-49 layer 1, level 1 Diodontidae premaxilla/dentary 4 6.92
W-WW 48-49 layer 1, level 1 Diodontidae dentary 1 6
W-WW 48-49 layer 1, level 1 Fistularidae bone fragment 1 0.24
W-WW 48-49 layer 1, level 1 Scaridae articular, L 1 0.22
W-WW 48-49 layer 1, level 1 Scaridae dentary, L 1 2.1
W-WW 48-49 layer 1, level 1 Scaridae dentary, R 4 1.51
W-WW 48-49 layer 1, level 1 Scaridae dentary, ? Side 1 0.28
W-WW 48-49 layer 1, level 1 Scaridae premax/dentary 1 0.2
W-WW 48-49 layer 1, level 1 Scaridae maxilla, R 1 0.15
W-WW 48-49 layer 1, level 1 Scaridae pharyngeal, inferior 5 2.43
W-WW 48-49 layer 1, level 1 Scaridae pharyngeal, superior, L 6 2.95
W-WW 48-49 layer 1, level 1 Scaridae pharyngeal, superior, R 5 1.17
W-WW 48-49 layer 1, level 1 Scaridae premaxiila, L 3 1.1
W-WW 48-49 layer 1, level 1 Scaridae premaxilla, R 2 1.05
W-WW 48-49 layer 1, level 1 Scaridae tooth 3 0.06
W-WW 48-49 layer 1, level 1 Scombridae vertebrae 1 0.25
W-WW 48-49 layer 1, level 1 Serranidae maxilla, L 2 2.02
W-WW 48-49 layer 1,level 1 Serranidae maxilla, R 1 0.92
W-WW 48-49 layer 1, level 1 Teleost hypural 3 0.61
W-WW 48-49 layer 1,level 1 Teleost vertebra 44 7.43
VV-WN 48-49 layer 1, level 1 Teleost bone fragments 21 4.64

W-WW 48-49 layer 1,level 2 cf. Acanthuridae spine 1 0.43
W-WW 48-49 layer 1, level 2 Balistidae tooth 2 0.68
W WW 48-49 layer 1, level 2 Balistidae pelvis 1 0.22
W-WW 48-49 layer 1, level 2 Diodontidae premaxilla/dentary 2 2.42
W-WW 48-49 layer 1,level 2 Diodontidae body spine 1 0.15
W-WW 48-49 layer 1, level 2 Diodontidae oral crushing plate 1 0.38
W-WW 48-49 layer 1, level 2 Labridae pharyngeal, superior, R 1 0.88
W-WW 48-49 layer 1, level 2 Lethrinidae articular, L 1 0.23
W-WW 48-49 layer 1, level 2 Lethrinidae premaxilla 1 0.49
W-WW 48-49 layer 1, level 2 Lethrinidae quadrate, R 1 0.06
W-WW 48-49 layer 1, level 2 Lutjanidae quadrate, R 1 0.41
W-WW 48-49 layer 1, level 2 Ostraciidae scale 1 0.22
W-WW 48-49 layer 1, level 2 Scaridae articular, L 1 0.16
W-WW 48-49 layer 1, level 2 Scaridae dentary, L 2 0.59
W-WW 48-49 layer 1, level 2 Scaridae dentary, R 3 0.71
W-WW 48-49 layer 1, level 2 Scaridae maxilla, R 1 0.9
W-WW 48-49 layer 1, level 2 Scaridae pharyngeal, inferior 1 1.63
W-WW 48-49 layer 1, level 2 Scaridae pharyngeal, superior,L 2 1.25
W-WW 48-49 layer 1, level 2 Scaridae pharyngeal, superior, R 3 1.16
W-WW 48-49 layer 1, level 2 Scaridae premaxilla, L 2 0.69
W-WW 48-49 layer 1, level 2 Scaridae premaxilla, R 2 0.65
W-WW 48-49 layer 1, level 2 Scaridae quadrate, R 1 0.25
W-WW 48-49 layer 1, level 2 Scaridae 4th epibranchial 1 0.08
W-WW 48-49 layer 1, level 2 Serranidae quadrate, L 2 0.45
W-WW 48-49 layer 1, level 2 Serranidae quadrate, R 1 0.12
W-WW 48-49 layer 1, level 2 Teleost hypural 6 1.21
W-WW 48-49 layer 1, level 2 Teleost maxilla ? side 1 0.6
W-WW 48-49 layer 1, level 2 Teleost vertebra 46 10.72
W-WW 48-49 layer 1, level 2 Teleost bone fragments 36 7.23

W-WW 48-49 layer 1, level 3 Acanthuridae interneural 1 0.07
W-WW 48-49 layer 1, level 3 Balistidae dorsal spine 1 0.21
W-WW 48-49 layer 1, level 3 Balistidae tooth 2 0.5
W-WW 48-49 layer 1, level 3 Diodontidae body spine 4 1.75
W-WW 48-49 layer 1, level 3 Holocentridae anal spine 1 0.11
W-WW 48-49 layer 1, level 3 Holocentridae articular, L 1 0.39
W-WW 48-49 layer 1, level 3 Lethrinidae premaxilla, R 1 0.55
W-WW 48-49 layer 1, level 3 Lethrinidae tooth 1 0.19
W-WW 48-49 layer 1, level 3 Muliidae maxilla, R 1 0.14
W-WW 48-49 layer 1, level 3 Scaridae pharyngeal, inferior 1 0.41
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Square Layer/level Taxa Element NISP Weight
(gms)

W-WW 48-49 layer 1, level 3 Scaridae pharyngeal, superior, L 1 0.59
VV-WW 48-49 layer 1, level 3 Scaridae pharyngeal, superior, /side 1 0.37
VV-WW 48-49 layer 1, level 3 Scaridae premaxilla, L 4 2.03
VV-WW 48-49 layer 1, level 3 Scaridae premaxilla, R 2 0.87
VV-WW 48-49 layer 1, level 3 Scaridae tooth 1 neg
VV-WW 48-49 layer I, level 3 Scaridae 4th epibranchial 1 0.07
VV-WW 48-49 layer 1, level 3 Teleost hypural 7 2.18
VV-WW 48-49 layer 1, level 3 Teleost premax/dentary 1 0.07
VV-WW 48-49 layer 1, level 3 Teleost quadrate, ? side 1 0.28
VV-WW 48-49 layer 1, level 3 Teleost vertebrae 20 3.82
VV-WW 48-49 layer 1, level 3 Teleost bone fragments 41 5.66

VV-WW 48-49 layer 1, level 4 Acanthuridae spine 1 0.13
VV-WW 48-49 layer 1, level 4 Acanthuridae caudal tang 1 0.12
VV-WW 48-49 layer 1, level 4 Balistidae premaxilla, R 1 8.18
W-WW 48-49 layer 1, level 4 Balistidae pelvis 1 0.15
VV-WW 48-49 layer 1, level 4 Diodontidae body spine 2 0.53
VV-WW 48-49 layer 1, level 4 Lethrinidae premaxilla, R 1 0.31
W WW 48-49 layer 1, level 4 Lethrinidae premaxilla, L 1 0.35
VV-WW 48-49 layer 1, level 4 Lethrinidae premaxilla, L 1 3.54
VV-WW 48-49 layer 1, level 4 Lethrinidae quadrate, L 1 0.26
VV-WW 48-49 layer 1, level 4 Lutjanidae articular, R 1 0.04
VV-WW 48-49 layer 1, level 4 Lutjanidae quadrate, R 1 1.17
VV-WW 48-49 layer 1, level 4 Ostraciidae scale 2 0.48
W-WW 48-49 layer 1, level 4 Scaridae articular, L 1 0.27
VV-VM 48-49 layer 1, level 4 Scaridae dentary, L 4 2.35
VV-WW 48-49 layer 1, level 4 Scaridae dentary, R 1 0.49
VV-WW 48-49 layer 1, level 4 Scaridae dentary, /side 1 0.15
VV-WW 48-49 layer 1, level 4 Scaridae maxilla, R 2 0.36
VV-WW 48-49 layer 1, level 4 Scaridae pharyngeal, inferior 13 6.84
VV-WW 48-49 layer 1, level 4 Scaridae pharyngeal, inferior 4 0.72
VV-WW 48-49 layer 1, level 4 Scaridae pharyngeal, superior, R 2 0.81
VV-WW 48-49 layer 1, level 4 Scaridae pharyngeal/? inf/sup 1 0.03
VV-WW 48-49 layer 1, level 4 Scaridae premaxilla, L 2 1.63
VV-WW 48-49 layer 1,level 4 Scaridae premaxilla, R 1 0.5
VV-WW 48-49 layer 1, level 4 Scaridae premaxilla, R 1 0.31
VV-WW 48-49 layer 1, level 4 Scaridae premaxilla/dentary 1 0.05
VV-WW 48-49 layer 1,level 4 Scaridae tooth 7 0.06
VV-WW 48-49 layer 1, level 4 Scaridae 4th epibranchial 1 0.22
VV-WW 48-49 layer 1, level 4 Serranidae quadrate, R 1 0.3
VV-WW 48-49 layer 1, level 4 Teleost hypural 3 0.87
VV-WW 48-49 layer 1, level 4 Teleost tooth 1 0.01
VV-WW 48-49 layer 1, level 4 Teleost vertebra 11 4.98
VV-WW 48-49 layer 1, level 4 Teleost bone fragments 69 9.13

VV-WW 48-49 layer 1, level 5 cf. Acanthuridae spine 4 0.5
VV-WW 48-49 layer 1, level 5 Balistidae premaxilla, L 1 8.83
VV-WW 48-49 layer 1, level 5 Diodontidae body spine 1 0.12
VV-WW 48-49 layer 1, level 5 Lethrinidae quadrate,L 1 0.12
VV-WW 48-49 layer 1, level 5 Lutjanidae articular, L 1 0.06
VV-WW 48-49 layer 1, level 5 Mullidae maxilla, L 1 0.05
VV-WW 48-49 layer 1, level 5 Ostraciidae scale 1 0.13
W WW 48-49 layer 1, level 5 Scaridae articular, R 1 0.85
VV-WW 48-49 layer 1, level 5 Scaridae dentary, R 5 8.99
VV-WW 48-49 layer 1, level 5 Scaridae maxilla, L 1 0.28
VV-WW 48-49 layer 1, level 5 Scaridae pharyngeal, inferior 2 3
VV-WW 48-49 layer 1, level 5 Scaridae pahryngeal, superior, L 1 1.74
VV-WW 48-49 layer 1, level 5 Scaridae pahryngeal, superior, R 3 1.89
VV-WW 48-49 layer 1, level 5 Scaridae pahryngeal, superior, ? Side 1 0.35
W WW 48-49 layer 1, level 5 Scaridae premaxilla, R 3 0.82
VV-WW 48-49 layer 1, level 5 Scaridae premax/dentary 1 0.01
VV-WW 48-49 layer 1, level 5 Scaridae quadrate, L 2 1.29
VV-WW 48-49 layer 1, level 5 Scaridae quadrate, R 1 0.15
VV-WW 48-49 layer 1, level 5 Scaridae tooth 2 0.01
VV-WW 48-49 layer 1, level 5 Scaridae 4th epibranchial 3 1.38
VV-WW 48-49 layer 1, level 5 Teleost hypural 4 0.99
VV-WW 48-49 layer 1, level 5 Teleost prevomer 1 0.18
W-WW 48-49 layer 1, level 5 Teleost vertebra 14 6.64
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Square Layer/level Taxa Element NISP Weight
(gms)

VV-WW 48-49 layer 1, level 5 Teleost bone fragments 64 11.23

VV-WW 48-49 layer 1, level 6 Acanthuridae spine 2 0.6
VV-WW 48-49 layer 1, level 6 Acanthuridae caudal tang 1 0.06
W-WW 48-49 layer 1, level 6 Diodontidae body spine 1 0.72
VV-WW 48-49 layer 1, level 6 Lethrinidae articular, R 1 0.15
VV-WW 48-49 layer 1, level 6 Lethrinidae premaxilla, L 1 0.35
VV-WW 48-49 layer 1, level 6 Lethrinidae premaxilla, R 1 0.24
VV-WW 48-49 layer 1, level 6 Lethrinidae quadrate, L 1 0.27
VV-WW 48-49 layer 1, level 6 Lutjanidae quadrate, L 1 0.19
VV-WW 48-49 layer 1, level 6 Ostraciidae scale 1 0.34
VV-WW 48-49 layer 1, level 6 Scaridae dentary, R 1 1.05
W-WW 48-49 layer 1, level 6 Scaridae dentary, ? side 1 0.03
VV-WW 48-49 layer 1, level 6 Scaridae maxilla, L 2 0.59
VV-WW 48-49 layer 1, level 6 Scaridae pharyngeal, inferior 5 4.43
VV-WW 48-49 layer 1, level 6 Scaridae pharyngeal, inferior 2 1.24
VV-WW 48-49 layer 1, level 6 Scaridae pharyngeal, superior, L 1 0.45
VV-WW 48-49 layer 1,level 6 Scaridae pharyngeal, superior, R 2 1.39
VV-WW 48-49 layer 1, level 6 Scaridae premaxilla, R 1 0.3
VV-WW 48-49 layer 1, level 6 Scaridae 4th epibranchial 2 0.53
VV-WW 48-49 layer 1, level 6 Teleost unidentif maxilla,L 1 1.26
VV-WW 48-49 layer 1, level 6 Teleost hypural 6 1.64
W-WW 48-49 layer 1, level 6 Teleost vertebra 16 7.31
VV-WW 48-49 layer 1, level 6 Teleost bone fragments 76 10.62

VV-WW 48-49 layer 2, level 7 Acanthuridae spine 2 0.78
VV-WW 48-49 layer 2, level 7 Lethrinidae premaxilla, R 1 0.52
VV-WW 48-49 layer 2, level 7 Scaridae articular, L 1 0.24
VV-WW 48-49 layer 2, level 7 Scaridae dentary, L 3 6.78
VV-WW 48-49 layer 2, level 7 Scaridae pharyngeal, superior, L 1 0.37
VV-WW 48-49 layer 2, level 7 Scaridae premaxilla, R 3 7.53
VV-WW 48-49 layer 2, level 7 Scaridae tooth 5 0.01
VV-WW 48-49 layer 2, level 7 Teleost hypural 1 0.26
VV-WW 48-49 layer 2, level 7 Teleost vertebra 18 6.82
VV-WW 48-49 layer 2, level 7 Teleost bone fragments 37 5.16

VV-WW 48-49 layer 2, level 8 Acanthuridae spine 4 1.29
VV-WW 48-49 layer 2, level 8 Balistidae pelvis 1 2.62
VV-WW 48-49 layer 2, level 8 Carangidae maxilla, L 1 0.19
VV-WW 48-49 layer 2, level 8 Labridae pharyngeal, superior, R 1 2.11
VV-WW 48-49 layer 2, level 8 Lethrinidae dentary, R 1 0.28
VV-WW 48-49 layer 2, level 8 Lethrinidae quadrate, R 1 0.24
VV-WW 48-49 layer 2, level 8 Lutjanidae premaxilla, L 1 0.35
VV-WW 48-49 layer 2, level 8 Ostraciidae scale 4 0.37
W-WW 48-49 layer 2, level 8 Scaridae dentary, R 1 0.97
VV-WW 48-49 layer 2, level 8 Scaridae premaxilla, R 1 0.24
VV-WW 48-49 layer 2, level 8 cf. Scaridae pharyngeal,superior, ? side 1 0.22
VV-WW 48-49 layer 2, level 8 Scaridae quadrate, R 1 0.19
VV-WW 48-49 layer 2, level 8 Teleost hypural 2 0.75
VV-WW 48-49 layer 2, level 8 Teleost pharyngeal bone 1 0.2
VV-WW 48-49 layer 2, level 8 Teleost vertebra 21 18.25
VV-WW 48-49 layer 2, level 8 Teleost bone fragments 161 22.9

VV-WW 48-49 layer 2, level 9 Acanthuridae spine 3 0.63
VV-WW 48-49 layer 2, level 9 Balistidae secondary dorsal spine 1 0.36
VV-WW 48-49 layer 2, level 9 Carangidae premaxilla, L 1 0.51
VV-WW 48-49 layer 2, level 9 Diodontidae body spines 2 0.39
VV-WW 48-49 layer 2, level 9 cf.Fistularidae bone fragment 1 0.08
VV-WW 48-49 layer 2, level 9 Holocentridae anal spine 1 0.16
VV-WW 48-49 layer 2, level 9 Lethrinidae dentary, R 1 0.31
VV-WW 48-49 layer 2, level 9 Lethrinidae maxilla, L 1 0.32
VV-WW 48-49 layer 2, level 9 Ostraciidae scale 1 0.4
VV-WW 48-49 layer 2, level 9 Scaridae pharyngeal, inferior 1 0.25
VV-WW 48-49 layer 2, level 9 Scaridae pharyngeal, superior, L 4 4.15
VV-WW 48-49 layer 2, level 9 Scaridae pharyngeal, superior, R 2 0.21
VV-WW 48-49 layer 2, level 9 Scaridae premaxilla, L 1 0.11
VV-WW 48-49 layer 2, level 9 Scaridae premaxilla, R 2 0.61
VV-WW 48-49 layer 2, level 9 Scaridae tooth 2 0.01
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Square Layer/level Taxa Element NISP Weight
(gms)

VV-WW 48-49 layer 2, level 9 Scaridae 4th epibranchial 1 0.36
VV-WW 48-49 layer 2, level 9 Serranidae articular, R 1 2.32
VV-WW 48-49 layer 2, level 9 Teleost hypural 2 0.3
VV-WW 48-49 layer 2, level 9 Teleost maxilla, R 1 0.21
VV-WW 48-49 layer 2, level 9 Teleost pharyngeal plate 1 0.48
VV-WW 48-49 layer 2, level 9 Teleost vertebra 21 7.56
VV-WW 48-49 layer 2, level 9 Teleost bone fragments 83 13.95

VV-WW 48-49 layer 2, level 10 cf. Diodontidae body spine 1 0.23
VV-WW 48-49 layer 2, level 10 cf. Fistularidae bone fragments 1 0.39
VV-WW 48-49 layer 2, level 10 Lethrinidae maxilla, L 1 0.23
VV-WW 48-49 layer 2, level 10 Ostraeciidae scale 1 0.12
VV-WW 48-49 layer 2, level 10 Scaridae dentary, L 1 1.26
VV-WW 48-49 layer 2, level 10 Scaridae pharyngeal, inferior 1 1.14

VV-WW 48-49 layer 2, level 10 Scaridae tooth 1 0.01
VV-WW 48-49 layer 2, level 10 Teleost hypural 1 0.27
VV-WW 48-49 layer 2, level 10 Teleost vertebra 7 1.01
VV-WW 48-49 layer 2, level 10 Teleost bone fragments 21 2.61

VV-WW 48-49 layer 2, level 11 Diodontidae spine 1 0.19
VV-WW 48-49 layer 2, level 11 Scaridae dentary, L 1 4.38
W-WW 48-49 layer 2, level 11 Scaridae pharyngeal, superior 1 0.07
VV-WW 48-49 layer 2, level 11 Teleost spine 1 0.06
VV-WW 48-49 layer 2, level 11 Teleost vertebra 1 0.16
VV-WW 48-49 layer 2, level 11 Teleost bone fragments 5 0.83

TOTAL VV-WW 48-49 1174 354.9

SE-RF-19 SS-TT 48-49
Square Layer/level Taxa Element NISP Weight

(gms)
SS-TT 48-49 layer 1, level 1 Acanthuridae bone frag 1 0.22
SS-TT 48-49 layer 1, level 1 Balistidae tooth 1 0.95
SS-TT 48-49 layer 1, level 1 Balistidae primary dorsal spine 1 0.31
SS-TT 48-49 layer 1, level 1 Carangidae articular, L 1 0.17
SS-TT 48-49 layer 1, level 1 Diodontidae spine 1 0.08
SS-TT 48-49 layer 1, level 1 Diodontidae spine 1 0.06
SS-TT 48-49 layer 1, level 1 Diodontidae dentary 1 2.17
SS-TT 48-49 layer 1, level 1 Holocentridae anal spine 1 0.09
SS-TT 48-49 layer 1, level 1 Lethrinidae articular,R 1 0.89
SS-TT 48-49 layer 1, level 1 Lethrinidae premaxilla, L 1 0.35
SS-TT 48-49 layer 1, level 1 cf. Lethrinidae premaxilla, L 1 0.12
SS-TT 48-49 layer 1, level 1 Lethrinidae premaxilla, R 1 0.65
SS-TT 48-49 layer 1, level 1 Lethrinidae premaxilla, R 1 0.23
SS-TT 48-49 layer 1, level 1 cf. Lethrinidae premaxilla, R 1 0.1
SS-TT 48-49 layer 1, level 1 Lethrinidae premaxilla, R 1 0.88
SS-TT 48-49 layer 1, level 1 Lethrinidae quadrate, L 1 0.33
SS-TT 48-49 layer 1, level 1 Lethrinidae quadrate, R 1 0.09
SS-TT 48-49 layer 1, level 1 Lethrinidae tooth 4 0.84
SS-TT 48-49 layer 1, level 1 Scaridae dentary, L 4 1.16
SS-TT 48-49 layer 1, level 1 Scaridae dentary, R 1 0.4
SS-TT 48-49 layer 1, level 1 Scaridae maxilla, ? Side 1 0.09
SS-TT 48-49 layer 1, level 1 Scaridae pharyngeal, inferior 18 9.12
SS-TT 48-49 layer 1, level 1 Scaridae pharyngeal, inferior 1 0.13
SS-TT 48-49 layer 1, level 1 Scaridae pharyngeal, superior, L 3 0.51
SS-TT 48-49 layer 1, level 1 Scaridae pharyngeal, superior, R 7 0.87
SS-TT 48-49 layer 1, level 1 Scaridae premaxilla, L 8 2.76
SS-TT 48-49 layer 1, level 1 Scaridae premaxilla, R 6 2.34
SS-TT 48-49 layer 1,level 1 Scaridae premaxilla/dentary 3 0.77
SS-TT 48-49 layer 1, level 1 Scaridae quadrate, L 2 0.51
SS-TT 48-49 layer 1, level 1 Scaridae quadrate, R 1 0.3
SS-TT 48-49 layer 1, level 1 Scaridae tooth 2 0.01
SS-TT 48-49 layer 1, level 1 Scaridae 4th epibranchial 2 0.39
SS-TT 48-49 layer 1, level 1 Serranidae maxilla, L 1 0.21
SS-TT 48-49 layer 1, level 1 Serranidae articular, R 1 0.49
SS-TT 48-49 layer 1, level 1 Teleost tooth 1 0.1
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Square Layer/level Taxa Element NISP Weight
(gms)

SS-TT 48-49 layer 1, level 1 Teleost hypural 3 0.4
SS-TT 48-49 layer 1, level 1 Teleost vertebra 56 13.33
SS-TT 48-49 layer 1, level 1 Teleost bone fragments 57 10.65

SS-TT 48-49 layer 1, level 2 Acanthuridae caudal tang 1 0.15
SS-TT 48-49 layer 1, level 2 Acanthuridae caudal tang 1 0.39
SS-TT 48-49 layer 1, level 2 Acanthuridae spine 1 0.11
SS-TT 48-49 layer 1, level 2 Balistidae quadrate, R 1 0.56
SS-TT 48-49 layer 1, level 2 Balistidae tooth 2 0.74
SS-TT 48-49 layer 1, level 2 Carangidae post lateral line scute 1 0.18
SS-TT 48-49 layer 1, level 2 Carangidae quadrate, L 1 0.29
SS-TT 48-49 layer 1, level 2 Carangidae quadrate, R 1 0.13
SS-TT 48-49 layer 1, level 2 Diodontidae spine 8 1.07
SS-TT 48-49 layer 1, level 2 Diodontidae spine 3 0.44
SS-TT 48-49 layer 1, level 2 Holocentridae anal spine 1 0.05
SS-TT 48-49 layer 1, level 2 Labridae pharyngeal, inferior 4 1.47
SS-TT 48-49 layer 1, level 2 Lethrinidae articular, L 1 0.33
SS-TT 48-49 layer 1, level 2 Lethrinidae dentary, L 1 0.37
SS-TT 48-49 layer 1, level 2 Lethrinidae dentary, R 1 0.18
SS-TT 48-49 layer 1, level 2 Lethrinidae premaxilla, L 1 0.48
SS-TT 48-49 layer 1, level 2 Lethrinidae premaxilla, L 1 0.2
SS-TT 48-49 layer 1, level 2 Lethrinidae premaxilla, R 1 0.78
SS-TT 48-49 layer 1, level 2 Lethrinidae premaxilla/dentary 1 0.44
SS-TT 48-49 layer 1, level 2 Lethrinidae tooth 4 0.55
SS-TT 48-49 layer 1, level 2 Lutjanidae quadrate, L 1 0.17
SS-TT 48-49 layer 1, level 2 Lutjanidae quadrate, R 1 0.8
SS-TT 48-49 layer 1, level 2 Ostraciidae scale 3 0.39
SS-TT 48-49 layer 1, level 2 Scaridae articular, L 1 0.3
SS-TT 48-49 layer 1, level 2 Scaridae articular, R 1 0.17
SS-TT 48-49 layer 1, level 2 Scaridae dentary, L 11 3.16
SS-TT 48-49 layer 1, level 2 Scaridae dentary, R 7 4.28
SS-TT 48-49 layer 1, level 2 Scaridae maxilla, L 2 0.27
SS-TT 48-49 layer 1, level 2 cf. Scaridae maxilla, R 1 0.19
SS-TT 48-49 layer 1, level 2 Scaridae pharyngeal, inferior 28 11.52
SS-TT 48-49 layer 1, level 2 Scaridae pharyngeal, inferior 2 0.5
SS-TT 48-49 layer 1, level 2 Scaridae pharyngeal, superior, L 12 3
SS-TT 48-49 layer 1, level 2 Scaridae pharyngeal, superior, R 6 0.74
SS-TT 48-49 layer 1, level 2 Scaridae pharyngeal, superior, ?side 2 0.23
SS-TT 48-49 layer 1, level 2 Scaridae pharyngeal, superior, ’side 1 0.07
SS-TT 48-49 layer 1, level 2 Scaridae premaxilla, L 9 2.77
SS-TT 48-49 layer 1, level 2 Scaridae premaxilla, R 11 5.4
SS-TT 48-49 layer 1, level 2 Scaridae premaxilla- ? side 1 0.26
SS-TT 48-49 layer 1, level 2 Scaridae premaxilla/dentary 3 0.43
SS-TT 48-49 layer 1, level 2 Scaridae premaxilla/dentary 2 0.16
SS-TT 48-49 layer 1, level 2 Scaridae tooth 1 neg
SS-TT 48-49 layer 1, level 2 Scaridae tooth 1 neg
SS-TT 48-49 layer 1, level 2 Scaridae 4th epibranchial 4 0.59
SS-TT 48-49 layer 1, level 2 Serranidae dentary, L 1 0.12
SS-TT 48-49 layer 1, level 2 Serranidae dentary, R 1 0.7
SS-TT 48-49 layer 1, level 2 Serranidae maxilla, R 1 0.2
SS-TT 48-49 layer 1, level 2 Serranidae premaxilla, R 2 0.68
SS-TT 48-49 layer 1, level 2 Teleost hypural 4 0.97
SS-TT 48-49 layer 1, level 2 Teleost maxilla, L 1 0.15
SS-TT 48-49 layer 1, level 2 Teleost prevomer 1 0.09
SS-TT 48-49 layer 1, level 2 Teleost quadrate, R 2 0.66
SS-TT 48-49 layer 1, level 2 Teleost vertebra 141 25.7
SS-TT 48-49 layer 1, level 2 Teleost bone fragments 126 17.24

SS-TT 48-49 layer 1, level 3 Acanthuridae dentary, L 1 0.12
SS-TT 48-49 layer 1, level 3 Balistidae tooth 1 0.38
SS-TT 48-49 layer 1, level 3 Balistidae pelvis 1 0.09
SS-TT 48-49 layer 1, level 3 Diodontidae body spine 1 0.11
SS-TT 48-49 layer 1, level 3 Diodontidae dentary 1 23.34
SS-TT 48-49 layer 1, level 3 Diodontidae premax/dentary 1 3.72
SS-TT 48-49 layer 1, level 3 Diodontidae oral crushing plate 1 0.42
SS-TT 48-49 layer 1, level 3 Labridae premaxilla, L 1 0.33
SS-TT 48-49 layer 1, level 3 Lethrinidae articular, L 1 0.59
SS-TT 48-49 layer 1, level 3 Lethrinidae articular, R 1 0.48
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Square Layer/level Taxa Element NISP Weight
(gms)

SS-TT 48-49 layer 1, level 3 Lethrinidae premaxilla, R 1 0.22
SS-TT 48-49 layer 1, level 3 Lethrinidae quadrate, R 1 0.61
SS-TT 48-49 layer 1, level 3 Lethrinidae tooth 2 0.5
SS-TT 48-49 layer 1, level 3 Ostraeciidae scale 1 0.15
SS-TT 48-49 layer 1, level 3 Scaridae dentary, L 6 2
SS-TT 48-49 layer 1, level 3 Scaridae dentary, R 5 2.44
SS-TT 48-49 layer 1, level 3 Scaridae maxilla, L 1 0.19
SS-TT 48-49 layer 1, level 3 Scaridae pharyngeal, inferior 11 6.22
SS-TT 48-49 layer 1, level 3 Scaridae pharyngeal, inferior 1 0.07
SS-TT 48-49 layer 1, level 3 Scaridae pharyngeal, superior, L 2 0.38
SS-TT 48-49 layer 1, level 3 Scaridae pharyngeal, superior, R 3 0.62
SS-TT 48-49 layer 1, level 3 Scaridae premaxilla, L 3 0.52
SS-TT 48-49 layer 1, level 3 Scaridae premaxilla, R 7 2.32
SS-TT 48-49 layer 1, level 3 Scaridae premaxilla/dentary 1 0.07
SS-TT 48-49 layer 1, level 3 Scaridae quadrate, L 1 0.06
SS-TT 48-49 layer 1, level 3 Scaridae tooth 2 neg
SS-TT 48-49 layer 1, level 3 Scaridae tooth 4 0.03
SS-TT 48-49 layer 1, level 3 Scaridae 4th epibranchial 1 0.2
SS-TT 48-49 layer 1, level 3 Serranidae dentary, L 1 0.6
SS-TT 48-49 layer 1, level 3 Teleost hypural 5 0.75
SS-TT 48-49 layer 1,level 3 Teleost premaxilla/dentary 1 0.07
SS-TT 48-49 layer 1, level 3 Teleost quadrate, L 1 0.15
SS-TT 48-49 layer 1, level 3 Teleost tooth 1 0.07
SS-TT 48-49 layer 1, level 3 Teleost vertebra 47 12.16
SS-TT 48-49 layer 1, level 3 Teleost bone fragments 68 9.26

SS-TT 48-49 layer 1, level 4 cf. Acanthuridae spine 2 0.3
SS-TT 48-49 layer 1, level 4 Balistidae dorsal spine 1 0.09
SS-TT 48-49 layer 1, level 4 Balistidae tooth 1 1.01
SS-TT 48-49 layer 1, level 4 Balistidae pelvis 2 0.25
SS-TT 48-49 layer 1, level 4 Diodontidae spine 4 0.9
SS-TT 48-49 layer 1, level 4 Diodontidae spine 4 0.65
SS-TT 48-49 layer 1, level 4 cf. Fistularidae bone fragments 1 0.23
SS-TT 48-49 layer 1, level 4 Labridae pharyngeal, inferior 1 0.55
SS-TT 48-49 layer 1, level 4 Lethrinidae articular, L 1 0.25
SS-TT 48-49 layer 1, level 4 Lethrinidae dentary, R 1 2.18
SS-TT 48-49 layer 1, level 4 Lethrinidae premaxilla, L 1 1.89
SS-TT 48-49 layer 1, level 4 Lethrinidae premaxilla, R 1 1.07
SS-TT 48-49 layer 1, level 4 Lethrinidae quadrate, R 1 0.06
SS-TT 48-49 layer 1, level 4 Lethrinidae tooth 2 0.75
SS-TT 48-49 layer 1, level 4 Muraenidae dentary, L 1 0.2
SS-TT 48-49 layer 1, level 4 Ostraciidae scale 2 0.44
SS-TT 48-49 layer 1, level 4 Scaridae dentary, L 3 0.83
SS-TT 48-49 layer 1, level 4 Scaridae dentary, R 1 0.45
SS-TT 48-49 layer 1, level 4 Scaridae maxilla, ? Side 1 0.09
SS-TT 48-49 layer 1, level 4 Scaridae pharyngeal, inferior 1 0.43
SS-TT 48-49 layer 1, level 4 Scaridae pharyngeal, superior, L 3 0.25
SS-TT 48-49 layer 1, level 4 Scaridae pharyngeal, superior, R 1 0.4
SS-TT 48-49 layer 1, level 4 Scaridae premaxilla, L 4 1.65
SS-TT 48-49 layer 1, level 4 Scaridae premaxilla, L 1 0.19
SS-TT 48-49 layer 1, level 4 Scaridae premaxilla, R 2 14.46
SS-TT 48-49 layer 1,level 4 Scaridae premaxilla, ? side 2 0.36
SS-TT 48-49 layer 1, level 4 Scaridae tooth 1 neg
SS-TT 48-49 layer 1, level 4 Scaridae 4th epibranchial 1 0.13
SS-TT 48-49 layer 1, level 4 Serranidae premaxilla, R 1 0.47
SS-TT 48-49 layer 1, level 4 Serranidae quadrate, L 1 0.1
SS-TT 48-49 layer 1, level 4 Teleost dentigerous plate 1 0.07
SS-TT 48-49 layer 1, level 4 Teleost hypural 4 2.21
SS-TT 48-49 layer 1, level 4 Teleost maxilla, R 1 0.45
SS-TT 48-49 layer 1, level 4 Teleost maxilla, R 1 0.48
SS-TT 48-49 layer 1, level 4 Teleost quadrate, L 1 0.67
SS-TT 48-49 layer 1, level 4 Teleost tooth 1 neg
SS-TT 48-49 layer 1, level 4 Teleost vertebra 21 6.17
SS-TT 48-49 layer 1, level 4 Teleost bone fragments 35 5.35

SS-TT 48-49 layer 2, level 5 Balistidae quadrate, R 1 2.52
SS-TT 48-49 layer 2, level 5 Balistidae tooth 1 0.17
SS-TT 48-49 layer 2, level 5 Diodontidae spine 1 0.09
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Square Layer/level Taxa Element NISP Weight
(gms)

SS-TT 48-49 layer 2, level 5 Diodontidae spine 1 0.05
SS-TT 48-49 layer 2, level 5 Labridae pharyngeal, inferior 1 1.56
SS-TT 48-49 layer 2, level 5 Lethrinidae articular, R 1 0.44
SS-TT 48-49 layer 2, level 5 Scaridae articular, L 1 0.69
SS-TT 48-49 layer 2, level 5 Scaridae dentary, L 1 0.16
SS-TT 48-49 layer 2, level 5 Scaridae dentary R 1 0.85
SS-TT 48-49 layer 2, level 5 Scaridae pharyngeal, inferior 2 2.11
SS-TT 48-49 layer 2, level 5 Scaridae pharyngeal, superior, L 2 0.24
SS-TT 48-49 layer 2, level 5 Scaridae pharyngeal, superior, ? side 1 0.21
SS-TT 48-49 layer 2, level 5 Scaridae tooth 1 neg
SS-TT 48-49 layer 2, level 5 Scaridae 4th epibranchial 1 0.21
SS-TT 48-49 layer 2, level 5 Teleost hypural 1 0.16
SS-TT 48-49 layer 2, level 5 Teleost vertebra 7 3.29
SS-TT 48-49 layer 2, level 5 Teleost bone fragments 24 3.55

SS-TT 48-49 layer 2, level 6 cf. Acanthuridae spine 1 0.1
SS-TT 48-49 layer 2, level 6 Diodontidae body spine 2 0.37
SS-TT 48-49 layer 2, level 6 Lethrinidae articular, R 1 0.12
SS-TT 48-49 layer 2, level 6 Lethrinidae premaxilla, R 1 0.56
SS-TT 48-49 layer 2, level 6 Lethrinidae premaxilla, R 1 0.12
SS-TT 48-49 layer 2, level 6 Lethrinidae quadrate, L 1 1.5
SS-TT 48-49 layer 2, level 6 Scaridae premaxilla,L 1 0.17
SS-TT 48-49 layer 2, level 6 Scaridae pharyngeal, inferior 2 0.68
SS-TT 48-49 layer 2, level 6 Scaridae pharyngeal, superior, R 2 0.74
SS-TT 48-49 layer 2, level 6 Scombridae hypural 1 0.18
SS-TT 48-49 layer 2, level 6 Teleost hypural 1 0.16
SS-TT 48-49 layer 2, level 6 Teleost premaxilla, R 1 0.1
SS-TT 48-49 layer 2, level 6 Teleost tooth 1 0.01
SS-TT 48-49 layer 2, level 6 Teleost vertebra 7 2.3
SS-TT 48-49 layer 2, level 6 Teleost bone fragments 33 6.13

SS-TT 48-49 layer 3, level 7 Lethrinidae dentary, L 1 0.4
SS-TT 48-49 layer 3, level 7 Lethrinidae tooth 1 0.1
SS-TT 48-49 layer 3, level 7 Ostraciidae scale 1 0.08
SS-TT 48-49 layer 3, level 7 Scaridae dentary, ? side 1 0.09
SS-TT 48-49 layer 3, level 7 Scaridae premaxilla, R 1 0.16
SS-TT 48-49 layer 3, level 7 Teleost cf. hypural 1 0.1
SS-TT 48-49 layer 3, level 7 Teleost bone fragments 10 1

TOTAL SS-TT48-49 1047 290.63

SE-RF-19 PP-QQ 48-419
Square Layer/level Taxa Element NISP Weight

(gms)
PP-QQ 48-49 layer 1, level 1 Acanthuridae caudal peduncle spine 2 0.45
PP-QQ 48-49 layer 1, level 1 Balistidae dorsal spine 2 0.27
PP-QQ 48-49 layer 1, level 1 Balistidae dorsal spine 1 0.17
PP-QQ 48-49 layer 1, level 1 Balistidae pelvis 1 0.07
PP-QQ 48-49 layer 1, level 1 Balistidae primary interneural 1 0.11
PP-QQ 48-49 layer 1, level 1 Balistidae tooth 1 0.18
PP-QQ 48-49 layer 1, level 1 Carangidae dentary, L 1 0.07
PP-QQ 48-49 layer 1, level 1 Carangidae dentary, R 1 0.15
PP-QQ 48-49 layer 1, level 1 Carangidae premax, R 1 0.29
PP-QQ 48-49 layer 1, level 1 Carangidae quadrate, L 1 0.15
PP-QQ 48-49 layer 1, level 1 Diodontidae body spine 5 0.53
PP-QQ 48-49 layer 1, level 1 Diodontidae premax 1 0.26
PP-QQ 48-49 layer 1, level 1 Holocentridae anal spine 1 0.2
PP-QQ 48-49 layer 1, level 1 Labridae quadrate, R 1 0.06
PP-QQ 48-49 layer 1, level 1 Labridae pharyngeal plate, superior,R 2 0.41
PP-QQ 48-49 layer 1, level 1 Labridae pharyngeal plate, superior,L 2 0.63
PP-QQ 48-49 layer 1, level 1 Labridae pharyngeal plate, inferior 1 0.17
PP-QQ 48-49 layer 1, level 1 Labridae pharyngeal plates/?inf/sup 2 0.22
PP-QQ 48-49 layer 1, level 1 Lethrinidae articular, L 1 0.09
PP-QQ 48-49 layer 1, level 1 Lethrinidae articular, R 1 0.29
PP-QQ 48-49 layer 1, level 1 Lethrinidae dentary, L 1 0.39
PP-QQ 48-49 layer 1, level 1 Lethrinidae dentary, L 1 1.16
PP-QQ 48-49 layer 1,level 1 Lethrinidae dentary, R 1 0.17
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Square Layer/level Taxa Element NISP Weight
(gms)

PP-QQ 48-49 layer 1, level 1 Lethrinidae premaxiila, L 2 0.24
PP-QQ 48-49 layer 1, level 1 Lethrinidae premaxilla, R 1 0.17
PP-QQ 48-49 layer 1, level 1 Lethrinidae premaxilla, R 1 0.46
PP-QQ 48-49 layer 1, level 1 Lethrinidae quadrate, R 1 0.32
PP-QQ 48-49 layer 1, level 1 Lethrinidae tooth 17 3.2
PP-QQ 48-49 layer 1, level 1 Lutjanidae articular, R 1 0.1
PP-QQ 48-49 layer 1, level 1 Lutjanidae maxilla, R 1 0.29
PP-QQ 48-49 layer 1, level 1 Ostraciidae scale 2 0.24
PP-QQ 48-49 layer 1, level 1 Scaridae dentary, L 8 2.08
PP-QQ 48-49 layer 1, level 1 Scaridae dentary, R 12 3.91
PP-QQ 48-49 layer 1, level 1 Scaridae articular, R 1 0.11
PP-QQ 48-49 layer 1, level 1 Scaridae maxilla, L 1 0.27
PP-QQ 48-49 layer 1, level 1 Scaridae pharyngeal, inferior 39 9
PP-QQ 48-49 layer 1, level 1 Scaridae pharyngeal, inferior 5 0.73
PP-QQ 48-49 layer 1, level 1 Scaridae pharyngeal, superior, L 14 3.16
PP-QQ 48-49 layer 1, level 1 Scaridae pharyngeal, superior, R 15 2.49
PP-QQ 48-49 layer 1, level 1 Scaridae pharyngeal, superior, ? side 1 0.14
PP-QQ 48-49 layer 1, level 1 Scaridae premaxilla, L 16 3.05
PP-QQ 48-49 layer 1, level 1 Scaridae premaxilla, R 15 3.14
PP-QQ 48-49 layer 1, level 1 Scaridae premaxilla, ? side 1 0.45
PP-QQ 48-49 layer 1, level 1 Scaridae premaxilla/dentary 6 1.03
PP-QQ 48-49 layer 1, level 1 Scaridae tooth 16 0.47
PP-QQ 48-49 layer 1, level 1 Scaridae 4th epibranchial 7 0.75
PP-QQ 48-49 layer 1, level 1 Serranidae premaxilla, R 1 0.14
PP-QQ 48-49 layer 1, level 1 Serranidae quadrate, L 1 0.15
PP-QQ 48-49 layer 1, level 1 Teleost hypural 2 0.72
PP-QQ 48-49 layer 1, level 1 Teleost quadrate, L 1 0.25
PP-QQ 48-49 layer 1, level 1 Teleost quadrate, L 1 0.29
PP-QQ 48-49 layer 1, level 1 Teleost quadrate, R 1 0.16
PP-QQ 48-49 layer 1, level 1 Teleost quadrate, R 1 0.14
PP-QQ 48-49 layer 1, level 1 Teleost scale 1 0.03
PP-QQ 48-49 layer 1, level 1 Teleost tooth 1 0.54
PP-QQ 48-49 layer 1, level 1 Teleost vertebra/vertebral fragments 136 19.17
PP-QQ 48-49 layer 1, level 1 Teleost bone fragments 85 11.56

PP-QQ (QQ-RR) 48-49 layer 1, level 2 Acanthuridae spine 5 0.51
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Balistidae dorsal spine 3 0.73
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Balistidae scale 1 0.12
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Balistidae tooth 2 1.57
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Balistidae pelvis 1 0.18
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Carangidae premaxilla, L 1 0.41
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Carangidae premaxilla, R 1 0.13
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Carangidae post lateral line scute 1 0.11
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Diodontidae spine 4 0.45
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Diodontidae spine 4 0.27
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Diodontidae premaxilla/dentary 2 5.27
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Elasmobranch vertebrae 2 0.52
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Labridae pharyngeal, inferior 4 2.48
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Labridae pharyngeal, superior, ? Side 1 0.18
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae articular, L 1 0.56
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae dentary, L 1 0.73
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae dentary, L 1 0.82
PP-QQ (QQ-RR) 48-49 layer 1,level 2 Lethrinidae dentary, R 1 0.68
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae dentary, R 1 0.47
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae maxilla, L 1 0.2
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae premaxilla, L 1 0.08
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae premaxilla, L 1 0.26
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae premaxilla, L 1 0.16
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae premaxilla, L 1 0.81
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae premaxilla, R 1 0.35
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae premaxilla, R 1 0.61
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae premaxilla, R 1 1.36
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae premaxilla/dentary 1 0.65
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae premaxilla/dentary 1 1.46
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lethrinidae tooth 23 4.51
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lutjanidae maxilla, L 1 0.13
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Lutjanidae premaxilla, R 1 0.38
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Square Layer/level Taxa Element NISP Weight
(gms)

PP-QQ (QQ-RR) 48-49 layer 1, level 2 Ostraciidae scale 18 1.66
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Ostraciidae scale 1 0.12
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae dentary, L 13 4.46
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae dentary, R 10 5.55
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae dentary, ’side 5 0.7
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae maxilla, L 3 0.87
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae maxilla, R 2 0.26
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae pharyngeal, inferior 28 6.81
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae pharyngeal, inferior 4 0.36
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae pharyngeal, superior, L 12 2.3
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae pharyngeal, superior, R 17 4.92
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae premaxilla, L 14 8.07
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae premaxilla, R 15 3.61
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae premaxilla, R 1 0.1
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae premaxilla/dentary 6 1.23
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae premaxilla/dentary 3 0.2
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae tooth 14 0.01
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scaridae tooth 16 0.23
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scombridae vertebrae 4 1.38
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Scombridae hypural 1 0.11
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Serranidae dentary, R 1 0.17
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Serranidae premaxilla, R 1 0.22
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Serranidae premax/dentary 1 0.12
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Serranidae quadrate, R 2 0.16
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Teleost dentary, L 1 0.15
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Teleost hypural 14 2.2
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Teleost maxilla, L & R 2 0.17
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Teleost prevomer 2 0.28
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Teleost quadrate, R 2 0.33
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Teleost tooth 5 0.02
PP-QQ (QQ-RR) 48-49 layer 1, level 2 Teleost vertebra/vertebral fragments 265 43.9
PP-QQ (QQ-RR) 48-49 layer 1,level 2 Teleost bone fragments 3 0.32

PP-QQ 48-49 layer 2 & features Carangidae dentary, R 1 0.13
PP-QQ 48-49 layer 2 & features Diodontidae spine 2 0.46
PP-QQ 48-49 layer 2 & features Diodontidae spine 2 0.45
PP-QQ 48-49 layer 2 & features Labridae pharyngeal, inferior 1 0.47
PP-QQ 48-49 layer 2 & features Lethrinidae premaxilla, R 1 0.18
PP-QQ 48-49 layer 2 & features Lethrinidae premaxilla, R 1 3.72
PP-QQ 48-49 layer 2 & features Muraenid dentary, R 1 0.15
PP-QQ 48-49 layer 2 & features Muraenid articular, R 1 0.06
PP-QQ 48-49 layer 2 & features Scaridae dentary, L 1 0.22
PP-QQ 48-49 layer 2 & features Scaridae dentary, R 1 0.47
PP-QQ 48-49 layer 2 & features Scaridae pharyngeal, inferior 8 2.53
PP-QQ 48-49 layer 2 & features Scaridae pharyngeal, inferior 4 0.68
PP-QQ 48-49 layer 2 & features Scaridae pharyngeal, superior, L 4 0.95
PP-QQ 48-49 layer 2 & features Scaridae pharyngeal, superior, R 4 1.87
PP-QQ 48-49 layer 2 & features Scaridae pharyngeal, superior, ?side 1 0.05
PP-QQ 48-49 layer 2 & features Scaridae pharyngeal, superior, ?side 1 0.01
PP-QQ 48-49 layer 2 & features Scaridae premaxilla, L 1 0.23
PP-QQ 48-49 layer 2 & features Scaridae premaxilla, L 1 0.42
PP-QQ 48-49 layer 2 & features Scaridae premaxilla, R 3 1.53
PP-QQ 48-49 layer 2 & features Scaridae tooth 6 0.08
PP-QQ 48-49 layer 2 & features Serranidae dentary, L 1 0.23
PP-QQ 48-49 layer 2 & features Serranidae premaxilla, L 1 0.64
PP-QQ 48-49 layer 2 & features Teleost hypural 5 1.01
PP-QQ 48-49 layer 2 & features Teleost premaxilla/dentary 1 0.05
PP-QQ 48-49 layer 2 & features Teleost tooth 3 neg
PP-QQ 48-49 layer 2 & features Teleost vertebra 29 11.04
PP-QQ 48-49 layer 2 & features Teleost bone fragments 56 9.02

TOTAL PP-QQ 48-49 1145 230.23



APPENDIX 8.8A SE-RF-19 Shell- VV-WW 48-49 -weight in gms
LAYER ONE LAYER TWO

level 1 level 2 level 3 level 4 level 5 level 6 TOTAL LAYER 1 level 7 level 8 level 9 level 10 level 11 TOTAL LAYER 2 Square total- all
levels

1. Class Polyplacophora 0 0

2. Class Bivalvia
ARCIDAE
Anadara antiquata 0.92 0.92 49.8 49.8 50.72
Anadara spp. 19.44 8.36 27.8 10.22 19.46 34.59 96.03 160.3 188.1

CARDIIDAE

Cardiidae spp. 2.35 2.35 1.99 0.55 14.6 2.32 19.46 21.81
Trachycardium enode 0 29.08 2.03 31.11 31.11
Cardium orbitum 2.63 2.63 2.63
cf. Fragum fragum 0.29 1.18 0.14 1.61 1.61

CHAMIDAE
Chama pacifica 0 13.74 9.26 23 23
Chama sp. 2.05 2.05 14.49 0.71 15.2 17.25

CORBICUUDAE
Geloina sp. 1.92 1.92 1.32 1.32 3.24

LUCINIDAE
Codakia pinctada 0 2.23 1.19 3.42 3.42

MESODESMATIDAE
Atactodia striata 0.51 0.51 0.51

OSTREIDAE
Ostrea sp. 48.77 48.77 20.33 20.33 69.1

PSAMMOBIIDAE

Asaphis violascens 0.17 0.17 1.38 0.7 0.54 2.62 2.79

SPONDYUDAE
Spondylus ducalis 0 24.36 24.36 24.36
Spondylus sp. 21.91 21.91 2.14 2.58 1.73 0.64 7.09 29

0
TELUNIDAE 0
Tellina palatum 0 0.34 0.96 0.41 0.95 2.66 2.66
Scutarcophagia scobinata 0 4.02 4.02 4.02

0
TRIDACNIDAE 0
Hippopus hippopus 0 9.1 39.18 49.83 114.38 212.49 212.49
T. maxima 0 118.31 75.49 193.8 193.8

61
8



level 1 level 2 level 3 level 4 level 5 level 6 TOTAL LAYER 3 level 7 level 8 level 9 level 10 level 11 TOTAL LAYER 2 Square total- all 
levels

T. cf. squamosa 189.09 189.09 0 189.09
Tridacna sp. 0.33 0.33 6.92 6.09 1.03 14.04 14.37
Tridacna sp.(chunk) 79.78 5.48 85.26 10.2 10.2 95.46
cf. Tridacna 34.79 34.79 34.79

VENERIDAE

Gafrarium cf. pectinatum 0.32 0.32 2.33 2.51 4.84 5.16
Gafrarium cf. tumidum 0.82 0.88 4.71 6.41 2.44 2.75 10.47 4.02 19.68 26.09
Gafrarium sp. 1.98 2.24 0.04 0.85 5.11 0.61 1.5 0.95 3.06 8.17
Notocaliista sp. 0.74 0.74 0 0.74
Periglypta puerpera 2.44 2.44 37.58 18.32 55.9 58.34
Periglypta reticulata 21.6 21.6 21.6
Periglypta sp. 2.83 1.45 2.53 5.91 12.72 28.97 2.32 5.52 44.18 9.02 90.01 102.73

0
Unidentified bivalves 0
Taxa 1 1.62 0.61 2.23 0.96 17.51 24.48 30.39 73.34 75.57
Taxa 2 1.16 1.16 0.9 2.51 3.41 4.57
Taxa 3 0.58 0.58 0.86 0.86 1.44
Taxa 4 0.34 0.34 0.52 0.28 0.84 0.14 1.78 2.12
Taxa 5 3.12 3.12 0.88 0.84 1.72 4.84
Taxa 6 0.48 0.48 0 0.48
Taxa 7 0.34 0.34 0.37 0.37 0.71
Taxa 8 ? Anadara 3.85 3.85 11.97 11.97 15.82
Taxa 9 ? Asaphis violescens 0.41 1.7 2.11 1.75 1.75 3.86
Taxa 10 0.49 0.49 0 0.49
Taxa 11 5 5 5
Taxa 12 1.61 1.61 1.61
Taxa 13 ? Cardiidae 3.32 3.32 1.73 0.16 1.89 5.21
Taxa 14 1.41 1.41 1.41
Taxa 15 ? Cardiidae 0 1.45 1.5 1.83 4.78 4.78
Taxa 16 1.43 1.43 1.43
Taxa 17 ? Codakia 0.22 0.22 0.61 0.65 1.26 1.48
Taxa 18 2.47 2.47 2.47
Taxa 19 1.14 1.14 1.14
Taxa 20 ? Geloina 0 16.35 2.3 2.13 11.22 32 32
Taxa 21 ? Veneridae. 0 8.16 7.28 15.44 15.44
Taxa 22 0 0.38 0.38 0.38
Taxa 23 0 0.2 0.2 0.2
Taxa 24 ? Anadara 1.2 1.2 0 1.2
Taxa 25 0.54 0.54 0 0.54
Taxa 28 6.03 6.03 6.03
Taxa 29 0.13 0.13 0.13
Taxa 32 ? Anadara 2.88 2.88 0 2.88
Other unidentified bivalve 1.76 0.21 1.97 13.16 4.98 17.39 35.53 37.5

0 0
Bivalve Total 79.78 3.75 6.23 79.66 21.6 242.63 433.65 164.7 130.63 317.1 465.12 157.69 1235.24 1668.89



level 1 level 2 level 3 level 4 level 5 level 6 TOTAL LAYER 1 level 7 level 8 level 9 level 10 level 11 TOTAL LAYER 2 Square total- all 
levels

0
3. Class Gastropoda 0

BURSIDAE 0
Bursa sp. 0.73 28.08 1.1 29.91 29.91
cf. Cantharus undosus 2.75 2.75 2.75

CERITHIDAE
C. nodulosum 25.99 6.09 6.89 38.97 39.21 44.55 148.75 199.1 57.43 489.04 528.01
Cerithium sp. 0 1.14 0.73 1.87 1.87
Rhinoclavis sinensis 0 4.04 4.04 4.04
R. vertagus 0 3.16 4.72 7.88 7.88
Rhinoclavis sp. 1.14 1.14 3.59 0.73 0.77 5.09 6.23

CONIDAE
C. ebraeus 0 9.82 9.82 9.82
Conus, spp. 1.43 0.83 2.07 4.33 6.78 27.05 10.14 18.04 8.96 70.97 75.3

CYMATIDAE

C. muricinum 0 0.85 0.85 0.85
C. cf. muricinum 7.07 7.07 0 7.07
C. cf. nicobaricum 3.47 3.47 3.43 4.54 7.97 11.44
Cymatium spp. 0 1.55 0.34 1.99 8.36 1.1 13.34 13.34

CYPRAEIDAE
C. moneta 0 1.77 1.77 1.77
Cypraea. spp. 2.12 2.42 4.54 5.89 15.17 9.89 23.69 12.31 66.95 71.49

FASC1OLARIIDAE
Latirus smaragdalus 3.39 6.06 33.22 18.4 61.07 61.07
Latirus cf. smaragdalus 8.61 4.74 4.42 17.77 0 17.77
Peristernia nassatula 1.41 1.41 0 1.41
cf. Pleuroploca cf filamentosa 12.82 19.33 32.15 32.15

HIPPONIDAE
Hipponix conicus 0.46 0.46 0 0.46

0
MITRIDAE
Mitra stitica 3.83 3.83 0 3.83

MURICIDAE
Chicroeus cf. brunneus 0 3.03 3.03 3.03
Drupa grossularia 0 6.67 3.76 10.43 10.43
Drupa morum 4.54 14.26 18.8 6.09 6.09 24.89
Drupa cf. ricinus 0 10.07 10.07 10.07
Drupa sp. (large) 0 6.85 9.65 17.57 7.28 41.35 41.35
Morula/drupa spp. (small) 0.91 0.91 3 0.61 3.61 4.52
Thais cf. armigera 0 19.76 19.76 19.76
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level 1 level 2 level 3 level 4 level 5 level 6 TOTAL LAYER 1 level 7 level 8 level 9 level 10 level 11 TOTAL LAYER 2 Square total- all 
levels

Thais tuberosa 0 25.73 31.57 50.36 4.21 111.87 111.87
Thais/Drupa sp. 0 7.35 7.35 7.35

NERITIDAE

Nerita. albicilla 0.71 0.71 2.28 2.28 2.99
N. cf. polita 0 4.15 4.15 4.15
Nerita spp. 0 0.91 1.42 2.73 0.18 5.24 5.24

OUVIDAE
cf. Oliva sp. 0 5.84 0.13 5.97 5.97

PYRAMIDELLIDAE
cf. Pyramidella sp. 0.73 0.73 0.83 0.83 1.56

STROMBIDAE
Lambis sp. 389.04 1.34 0.57 390.95 27.43 14.42 41.85 432.8
cf. Lambis sp. 10.21 10.21 0 10.21
Strombus gibberulus gibbosus 0 3.16 2.21 5.37 5.37
S. mutabilis 0.7 3.34 5.38 9.42 11.88 11.87 1.32 25.07 34.49
Strombus spp. 1.01 5.18 8.25 0.98 0.56 15.98 2.35 5.39 10.74 12.06 2.72 33.26 49.24

TROCHIDAE
Tectus fenestratus 0 1.53 1.53 1.53
Tectus cf. pyramis 1.06 1.12 2.18 11.21 32.58 153.24 39.35 28.56 264.94 267.12
Trochus cf. histrio (Reeve) 0 2.39 47.04 2.7 52.13 52.13
T. maculatus 1.66 1.66 6.25 5.55 11.8 13.46
T. cf. maculatus 0 18.43 18.43 18.43
T. niioticus 7.06 7.06 22.75 20.36 43.11 50.17
Trochus spp. 2.25 2.25 7.46 0.66 8.12 10.37
Tectus/Trochus spp. 2.53 18.4 9.54 20.37 3.74 8.36 62.94 7.01 27.68 64.86 59.21 24.41 183.17 246.11

TURBINELUDAE
Vasum turbinellus 0 12.92 8.42 26.5 6.86 2.09 56.79 56.79

TURBINIDAE
Astraea sp. 2.61 2.61 2.61
Turbo argyrostomus 44.36 94.95 139.31 83.45 206.79 79.95 58.8 428.99 568.3
T. chrysostomus 7.2 7.2 5.65 50.48 61.72 23.94 141.79 148.99
T. petholatus 0.7 0.7 0 0.7
T. setosus 0 35.51 17.37 50.8 103.68 103.68
Turbo spp. 1.06 9.32 59.33 79.73 47.17 53.79 250.4 39.12 51.35 308.37 268.02 87.81 754.67 1005.07
Operculum (relatively intact) 2.41 17.4 22.66 19.73 15.06 77.26 39.64 33.78 81.61 119.98 46.99 322 399.26
Operculum (fragments) 1.37 2.18 0.91 3.81 7.74 16.01 11.3 6.39 0.79 2.3 0.63 21.41 37.42
Operculum- T marmoratus 12.39 12.39 12.39

4. Class Gastropoda- Pulmonates
Unidentified neg



level 1 level 2 level 3 level 4 level 5 level 6 TOTAL LAYER 1 level 7 level 8 level 9 level 10 level 11 TOTAL LAYER2 Square total- all 
levels

Unidentified gastropod 0.43 3.89 9.88 34.52 43.02 16.62 108.36 18.18 26.25 47.06 87.72 27.95 207.16 315.52
Gastropoda total 4.02 37.83 554.77 225.26 246.5 737.65 1206.03 221.56 486.71 1394.33 1198.1 477.07 3777.77 4983.8

0
5. Other
Unidentified shell 4.74 0.7 2.61 8.05 6.65 37.06 0.36 44.07 52.12
Hunks of shell 44.3 5.86 50.16 13.88 112.54 126.42 176.58
Shell>3.75mm 0.8 2.48 6.52 19.93 9.28 32.08 71.09 12.82 14.26 18.49 32.11 20.83 98.51 169.6
Shell < 3.75mm 0.02 0.23 1.2 5.04 2.86 4.87 14.22 4.06 7.54 15.21 43.29 15.3 85.4 99.62
Other Total 5.56 2.71 8.42 71.88 18 36.95 143.52 37.41 134.34 70.76 75.4 36.49 354.4 497.92

very transformed shell 119.02 15.39 41.86 18.77 195.04 49.25 29.85 79.1 274.14
non-fresh shell 53.85
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APPENDIX 8.8B SE-RF-19 Shell - SS-TT- 48-49
LAYER ONE LAYER TWO LAYER THREE Square total- all levels

level 1 level 2 level 3 level 4 TOTAL LAYER 1 level 5 level 6 TOTAL LAYER2 level 7
1. Class Bivalvia

ARCIDAE
cf. Anadara sp. 0 6.26 6.26 6.26

CARDIIDAE
Cardiidae spp. 1.69 3.5 5.19 2.43 3.24 5.67 10.86

OSTREIDAE
Saccostraea sp. 0 38.34 38.34 38.34

SPONDYUDAE
Spondylus sp. 4.96 4.96 0 4.96

TELUNIDAE
Tellina palatam 0 0.69 0.49 1.18 1.18

TRIDACNIDAE
Hippopus hippopus 92.96 92.96 0 92.96
T. maxima 34.9 34.9 0 34.9
T. cf. maxima 10.08 10.08 0 10.08
Tridacna sp. 0 0 0.71 0.71
Tridacna sp.(chunk) 0 20.45 20.45 20.45
cf. Tridacna 0 3.47 3.47 3.47

VENERIDAE
Gafrarium cf. pectinatum 0 0.43 0.43 0.43
Gafrarium cf. tumidum 0 5.04 5.04 5.04
Gafrarium sp. 0.23 0.63 0.86 1.2 1.2 2.06
Periglypta sp. 0 2.6 10.62 13.22 13.22

Unidentified bivalves
Taxa 1 0 0.85 0.85 0.85
Taxa 2 0 0.18 0.63 0.81 0.81
Taxa 9 0.08 0.2 0.28 0.67 1.37 2.04 2.32
Taxa 29 0 0.37 0.37 0.37
Taxa 30 0 0.37 0.37 0.37
Bivalve Total 1.69 13.89 5.59 128.06 149.23 8.82 101.5 110.32 2.13 261.68

2. Class Gastropoda
CERITHIDAE
Cerithium cf. nodulosum 3.63 3.63 1.95 8.37 10.32 0.69 14.64
Rhinociavis sp. 0 0 1.65 1.65

CONIDAE
C. cf. chaldaeus 0 0.92 0.92 0.92
C. spp. 0 0.86 12.12 12.98 12.98
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level 1 level 2 level 3 level 4 TOTAL LAYER 1 level 5 level 6 TOTAL LAYER2 level 7

CYMATIDAE
C. cf. nicobaricum 0 3.41 5.21 8.62 8.62
Cymatium spp. 0 6 0.33 6.33 6.33

CYPRAEIDAE
C. spp. 0 1.28 6.85 8.13 0.73 8.86

FASCIOLARIIDAE
Latirus smaragdaus 0 5.19 5.19 5.19
Peristernia sp. 2.62 2.62 2.62

MURICIDAE
Drupa cf. grossularia 0 0.69 1.98 2.67 2.67
Drupa morum Roding 0 3.34 3.34 3.34
Drupa ricinus 0
Thais tuberosa 0 10.51 5.49 16 16

NERITIDAE
Nerita spp. 0.28 0.28 0.55 1.45 2 2.28

STROMBIDAE
Lambis sp. 0 13.32 13.32 13.32
Strombus spp. 0 4.22 2.53 6.75 6.75

TROCHIDAE
Tectus cf. pyramis 0 0.4 9.46 9.86 9.86
Trochus cf. histrio (Reeve) 0 0.29 0.29 0.29
Trochus maculatus 1.77 1.77 1.4 1.4 3.17
Trochus spp. 0 4.39 4.39 4.39
Tectus/Trochus spp. 0.05 0.06 0.11 6.23 6.23 6.34

TURBINIDAE
Astraea sp. 9.59 9.59
Turbo spp. 0.56 14.92 2.54 23.2 41.22 7.13 38.67 45.8 6.84 93.86
Operculum (relatively intact) 2.81 3.74 6.55 0.71 0.71 7.26
Operculum (fragments) 5.3 0.05 5.35 0.15 0.15 5.5
Operculum- T. marmoreus 0

Unidentified gastropod 8.73 4.1 0.85 13.68 13.89 17.53 31.42 3.31 48.41
TOTAL GASTROPODA 3.65 37.03 13.71 27.79 82.18 80.31 119.13 199.44 17.48 299.1

3. Other
Other unidentified bivalve 0 0.2 10.42 10.62 1.42 12.04
Unidentified shell 0.63 3.77 4.4 12.31 12.31 1.82 18.53
Hunks of shell 0 3.77 3.77 3.77
Shell>3.75mm 11.33 0.92 12.25 24.69 10.28 34.97 10.38 57.6
Shell < 3.75mm 0.43 0.31 0.74 0.51 1.53 2.04 0.06 2.84
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level 1 level 2 level 3 level 4 TOTAL LAYER 1 level 5 level 6 TOTAL LAYER2 level 7
Other Total 0.63 11.76 3.77 1.23 17.39 41.28 11.81 53.09 13.68 84.16

transformed shell 11.9
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APPENDIX 8.8C SE-RF-19 Shell - PP-QQ 48-49 - al layers

LAYER ONE TOTAL LAYER 1 LAYER TWO PP-QQ 48-49
level 1 level 2 3rd level in square TOTAL ALL 

LAYERS

1. Bivalvia
VENERIDAE
Gafrarium sp. 2.06 0.08 2.14 2.14

2. Gastropoda
NERITIDAE
Nerita sp. 1 1 1

STROMBIDAE
Strombus sp. 1.04 1.04

TURBINIDAE
Turbo argyrostomus 33.46 33.46
Turbo sp. 8.25 8.25

3. Other
Shell>3.75mm 0.92 0.92 0.92
unidentified shell 0.04 0.04 0.04

TOTAL ALL 3.98 0.12 4.1 42.75 46.85



APPENDIX 8.9A SE-RF-3 SHELL - All Level 1 squares - NISP
TOTAL

N25 N26 N27 025 026 027 P25 P26 P27

1. Class Polyplacophora 1 1

2. Class Bivalvia
ARCIDAE 0
Area sp. 1 1
Barbatia sp. 1 4 2 1 3 11

CARDIIDAE
Cardium orbitum 1 1

CHAMIDAE
Chama pacifica 1 1 2
Chama sp. 1 1 1 3

FIMBRIIDAE
Fimbria fimbriata 1 1

ISOGNOMENIDAE
Isognomen sp. 1 1

MYTILI DAE
Modilus cf. vaginus 4 4

PSAMMOBIIDAE
Asaphis violascens 1 1 2 4

SPONDYLI DAE
Spondylus sp. 1 1 2

TELLINIDAE
Tellina palatam 2 2

TRIDACNIDAE
Hippopus hippopus 1 1 4 6
T. maxima 2 1 1 4
T. squamosa 2 2
T. cf. squamosa 1 1

VENERI DAE
Gafrarium pectinatum 1 1
Gafrarium tumidum 1 1
Gafrarium sp. 6 6
TOTAL BIVALVES 2 5 7 7 3 6 4 6 13 53

3. Class Gastropoda
BUCCINIDAE
Cantharus undosus 2 2
Cantharus sp. 1 1 2

BURSIDAE
Bursa granularis 1 1
Bursa cf. granularis 2 3 2 2 2 11
Bursa cf. rosa 1 1
Bursa spp. 2 2 1 2 4 11

CERITHIDAE
C. columna 37 5 9 9 10 2 7 16 10 105
Cerithium nodulosum 1 1 2
Cerith sp. 1 1
Clypeomorus moniliferus 10 9 16 7 3 5 33 10 93
Rhinoclavis sinensis 1 1 2
Rhinoclavis cf. sinensis 2 2
Rhinoclavis vertagus 1 2 3
Rhinoclavis cf. vertagus 1 1

CONI DAE
C. cf. chaldeus 1 1
C. coronatus Gmelin 3 1 4
C. ebraeus 9 9 8 3 5 5 5 4 48
C. flavidus Lamarck 1 1
C. marmoreus 1 1
C. miles 1 1 1 3
C. cf. miles 1 1 1 3
C. miliaris 1 1 1 1 4
C. cf. miliaris 1 1
C. spp. 14 6 5 2 7 2 4 1 41

CYMATIDAE
C. cf. labiousm 2 2
C. muricinum 1 2 3
C. cf. muricinum 1 1
C. nicobaricum 5 1 1 1 1 4 2 15
C. cf. nicobaricum 5 5
Cymatium sp. 2 1 1 1 3 1 9
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N25 N26 N27 025 026 027 P25 P26 P27

CYPRAEIDAE
C. annulus 15 2 5 3 2 6 10 3 46
C. cf. caputserpentis 2 2
C. moneta 6 1 4 2 5 2 3 7 4 34
C. spp. 8 8 2 4 5 13 13 53
Mauritia arabica 1 1

FASCIOLARIIDAE
Latirus smaragdaus 1 1 2
Peristemia nassatula 6 2 3 2 13
Peristemia sp. 2 4 2 8
cf. Peristemia sp. 1 1

MITRIDAE
Mitra stitica (Link 1807) 3 3 2 1 1 3 13
Mitra sp. 1 1 1 3

MURICIDAE
Drupa cf. cornus 1 2 1 4
Drupa grossularia 16 13 11 6 12 2 3 63
Drupa morum Roding 4 1 1 1 7
Drupa cf. morum Roding 1 1
Drupa ricinus 13 1 1 1 1 1 2 20
Drupa cf. rubisidaeus 2 1 1 3 2 9
Drupa spp. (large) 6 1 3 1 1 2 1 1 16
Drupa/ morula spp. (small) 16 3 1 1 3 2 3 1 30
Morula cf. fiscella Gmelin 1 1 1 1 4
Morula cf. foliacea Conrad 1 2 1 1 5
Morula cf. triangulata (Pease) 1 1 1 3
Morula cf. uva 1 1 1 1 4
Morula sp. (small) 1 1
cf. Muricodrupa fenestra 1 1
Thais armigera 0
Thais tuberosa 4 2 1 2 1 4 1 4 5 24
Thais sp. 1 1
cf. Thais sp (large) 2 2

NATICIDAE
Polinices tumidus 1 1

NERITIDAE
N. albicilla 1 1
N. plicata 2 2 1 5
N. cf. plicata 1 1
N. polita 1 1 2 1 5
N undata 1 1
Net. undata 1 1 2
Nerita spp. 3 2 1 1 3 1 11

OLIVI DAE
Oliva sp. 1 1

PATELLOIDEA 1 2 3

POTAM 1 DI DAE
Terebralia cf. palustris 1 1
Terebralia sp. 1 1

STROMBIDAE
Strombus luhuanus 1 1 1 1 4
Strombus cf. luhuanus 1 1
Strombus mutabilis 1 1 3 5
Strombus spp. 2 1 1 1 2 1 1 2 11

TROCHI DAE
Tectus fenestratus 2 2 1 1 6
Tectus cf. fenestratus 1 1 1 3
Tectus pyramis 1 1 1 1 1 5
Trochus cf. histrio (Reeve) 1 1 1 3
Trochus cf. incrassatus 3 3
Trochus maculatus 7 7 1 2 3 2 3 1 26
Trochus cf. maculatus 2 2
Trochus cf. niloticus 6 6
Trochus spp. 2 10 3 15

TURBINELLIDAE
Vasum ceramicum 1 1
Vasum turbinei Ius 1 1

TURBINIDAE
Astraea sp. 1 1
Astraea cf. stellare 1 1 1 1 4
Turbo agyrostomus 1 1
Turbo chrysostomus 1 1 1 3
Turbo cf. chrysostomus 4 4
Turbo setosus 1 1 1 2 2 7
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N25 N26 N27 025 026 027 P25 P26 P27
Turbo cl. smaragdulus 1 1
Turbo spp. 1 8 1 1 1 1 4 2 19
Operculum 2 11 6 13 2 7 5 4 50
GASTROPOD TOTAL 227 79 131 75 86 50 74 150 93 965

3. GASTROPODA-PULMONATES
Pythia cf. scarabaeus 1 1

4. Removed at site
Strobmus mutabilis mutabilis/
Strombus gibberrulus gibbosus

970 630 526 540 320 200 279 476 166

Chama pacifica 228 163 145 169 114 88 51 36 30
cf. Geloina coaxans (Gmelin) 10 10 7 14 17 12 8 28 10
Gafrarium tumidum (Roding) 33 14 30 11 24 11 30 172 172
Terebralia palustris (Linneaus) 4 2 1 4 1
Tellina palatam 2 1 2 2

5. Other
Unidentified bivalve 2 1
Unidentified gastropod 9 1 1 4 1 2 1 1 6
Unidentified shell 3 5 1 2 2 4 2

Note: lx Vasum ceramicum excluded from N26 because of pitted and eroded condition.

barnacle 4 4

629



APPENDIX 8.9B SE-RF-3 SHELL - All Level 4 squares: NISP
TOTAL

N25 N26 N27 025 026 027 P25 P26 P27
1. Class Bivalvia

ARCIDAE
Anadara antiquata 2 1 1 4
cf. Barbatia sp. 3 3

CHAMIDAE
Chama pacitica 1 1

LUCINIDAE
Codakia sp. 1 1

TELLINIDAE
Tellina palatam 1 1

TRIDACNIDAE
Hippopus hippopus 2 2
Tridacna. maxima 3 3

VENERIDAE
Gafrarium sp. 2 1 3
Periglypta puerpera 1 1
Periglypta reticulata 1 1
Periglypta sp. 1 1
Pitar cf. citrinus 39 39

BIVALVE TOTAL 1 7 40 1 1 1 6 2 1 60

2. Class Gastropoda
BUCCINIDAE
Cantharus sp. 1 1

BU RSI DAE
Bursa cl. granulans 3 1 1 2 1 8

CERITHIDAE
Cerithium columna 1 5 20 3 20 2 2 53
C. nodulosum 1 1 2
Cerithium spp. 1 1 2
Clypeomorus moniliterus 2 10 72 9 2 2 2 99
Rhinoclavis sinensis 1 2 3
Rhinoclavis cf. vertagus 0
Rhinoclavis sp. 1 2 1 4

COLLUMBELLIDAE
Pyrene sp. 1 1

CONI DAE
C. coronatus Gmelin 0
C. ebraeus 1 4 1 4 10
C. ct. litteratus 1 1 2
C. miles 2 1 3
C. ct. miles 1 1 1 3
C. spp. 2 1 1 4

CYMATIDAE
C. muricinum 1 2 1 4
C. nicobaricum 2 1 9 1 1 2 1 1 18
Cymatium spp. 1 3 5 2 3 2 1 17

CYPRAEIDAE
C. annulus 4 11 9 2 2 7 6 6 7 54
C. caputserpentis 1 1
C. moneta 3 3 1 3 6 1 1 18
C. tigris 1 1
C. spp. 1 3 4 1 2 6 1 2 2 22

FASCIOLARIIDAE
Latirus smaragdaus 1 1
Latinis cf. smaragdaus 1 1
Peristemia nassatula 3 4 2 1 10
Persitemia sp. 1 1

LITTORINIDAE
Planaxis sulcatus 1 1 2

MITRIDAE
Mitra stitica (Link 1807) 1 2 3

MURICIDAE
Drupa ct. comus 3 1 1 2 1 8
Drupa ct. clathratula 1 2 . 1 4
Drupa grossularia 1 4 6 2 13
Drupa morum Roding 1 1 2 1 5
Drupa ricinus 4 4 1 1 10
Drupa cf. rubisidaeus 2 1 1 4
Drupa sp. (large) 8 1 1 10
Drupa/morula spp.(small) 1 3 7 3 2 16
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N25 N26 N27 025 026 027 P25 P26 P27
Morula cf. fiscella Gmelin 1 1
Morula cl. foliacea (Conrad) 2 2 1 5
Morula cf. margariticola 1 1
Morula cf. triangulate (Pease) 1 1 2
Morula cf. uva 2 2
Morula/drupa sp. 0
cf. Muricodrupa lenestra 1 1
Thais tuberosa 2 4 7 2 2 5 1 23
Thais sp. 1 1

NASSARIIDAE
Nassarius cf. distortus 1 1
Nassarius sp. 1 1

NATICIDAE
Polinices cf. melanostromus 1 1
Polinicescf. tumidus 1 1

NERITIDAE
Nerita albicilla 1 2 4 3 3 13
N. costata 1 1
N. planiospira 1 1
N. plicata 4 1 5
N. cf. polita 2 1 3 1 7
N. cf. undata 1 1 2
Nerita spp. 2 2 1 1 1 7

PATELLOIDEA 1 1

POTAMIDIDAE
Terebralia cf. palustris 1 1

STROMBIDAE
Lambis sp. 1 1
Strombus luhuanus 1 1
Strombus sp. 4 1 1 1 7

TEREBRI DAE
Terebra cf. areola 1 1

TROCHIDAE
Tectus fenestratus 1 1 1 3
Tectus cf. fenestratus 1 1
Tectus pyramis 2 1 3
Trochus cf. erythraeus 2 2
Trochus histrio (Reeve) 1 2 3
Trochus cf. histrio (Reeve) 1 1
Trochus maculatus 7 11 1 4 1 24
Trochus spp. 1 7 1 9

TURBINELUDAE
Vasum ceramicum 1 1
Vasum turbinellus 0
Vasum sp. 1 1

TURBINIDAE
Astraea stellare 1 1 2
Turbo argyrostomus 1 1
Turbo chrysostomus 1 1
Turbo cf. chrysostomus 2 2
Turbo setosus 2 2 4 8
Turbo spp. 5 1 1 1 5 13
Operculum 3 1 1 3 4 3 2 3 3 23
GASTROPOD TOTAL 41 97 206 14 18 64 93 42 29 604

3. Class Gastropoda- Pulmonates
Melampus sp. 1 1

Partula sp. 2 1

4. Removed at site
Strobmus mutabilis mutabilis/
Strombus gibberrulus gibbosus

110 303 526 39 25 170 270 190 79 1712

Chama pacifica 40 119 83 13 12 31 10 33 5 346
cf. Geloina coaxans (Gmelin) 41 30 25 4 11 17 27 8 7 170
Gafrarium tumidum (Roding) 36 50 62 24 12 64 83 38 152 521
Terebralia palustris (Linneaus) 3 15 3 11 6 1 1 41
Tellina palatam 6 3 1 1 1 1 2 3 2 20

5. Other
Unidentified gastropod 1 3 4 1
Unidentified bivalve 1 4 1 6
Unidentified shell 7

Echinodermata
shell

mouthparts 1
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spines 2

barnacle 2 1
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APPENDIX 8.9C SE-RF-3 SHELL - All Level 7 squares :NISP
TOTAL

N 25 N 26 N 27 025 026 027 P25 P26 P27
1. Class Bivalvia

ARCIDAE
Anadara antiquata 1 1 2 1 5

CHAMIDAE
Chama, cf. pacifica 1 1

MYTILIDAE
Mytilidae spp. 12 12

PSAMMOBIIDAE
Gari cf. occidens (Gmelin) 1 1

PTERIIDAE
Pinctada sp. 1 1

TRIDACNIDAE

Hippopus hippopus 1 2 3

Tridacna maxima 2 1 3

VENERIDAE
Periglypta sp. 1 1
BIVALVE TOTAL 2 0 0 13 0 3 2 3 4 27

2. Class Gastropoda
BURSIDAE
Bursa granularis 1 1
Bursa cf. granularis 1 1 1 1 4
Bursa cf. rosa 1 1 2
Bursa sp. 1 1

CERITHIDAE
Cerithium columna 4 2 2 3 2 6 5 1 25
C. nodulosum 1 1 2
Cerithium sp. 1 1
Clypeomorus moniliferus 2 6 18 2 2 30
Rhinociavis sinensis 1 1 4 2 1 1 10
R. cf. sin ensis 2 1 3
R. cf. vertagus 1 1

CONIDAE
C. ebraeus 1 1 1 1 2 6
C. cf. eburneus 1 1
C. cf. litteratus 1 1
C. marmoreus 1 1 2
C. miles 1 1
C. cl. miles 1 1 2
C. miliaris 1 1 1 3
C. spp. 1 1 4 1 2 9

CYMATIDAE
C. muricinum 1 1 4 2 1 1 10
C. cf. muricinum 6 6
C. nicobaricum 1 2 3 5 4 4 2 21
C. pileare 1 1
Cymatium sp. 1 2 1 2 3 9

CYPRAEIDAE
C. annulus 3 6 2 3 1 3 8 6 32
C. caputserpentis 1 1 1 1 4
C. cf. eglantina 1 1
C. moneta 4 4 1 2 11
C. spp. 2 1 1 1 1 1 1 1 9
cf. Mauritia arabica 1 1

FASCIOLARIIDAE
Latirus smaragdaus 1 1 2
Latirus cf. smaragdaus 3 3
Peristernia nassatula 3 1 1 5
Peristernia cf. nassatula 1 1

MODULIDAE
Modulus tectum 1 1

MITRIDAE
Mitra stitica (Link 1807) 1 2 3

MURICIDAE
Drupa cf. clathratula 1 1 1 3
Drupa cf. cornus 1 1 2 2 1 7
Drupa grossularia 2 2 2 3 1 3 13
Drupa morum Roding 1 3 1 5
Drupa ricinus 2 2 2 2 2 1 1 12
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N 25 N 26 N 27 025 026 027 P25 P26 P27
Drupa cf. rubisidaeus 4 1 1 2 1 9
Drupa spp. (large) 1 1 1 3
Morula cl. fiscella Gmelin 2 2
Morula cf. foliacea (Conrad) 1 1 1 1 4
Morula cl. triangulata (Pease) 1 1 1 1 4
Morula cl. uva 1 1
Morula/drupa spp. (small) 2 1 3
cf. Muricodrupa fenestrata 1 1
Thais tuberosa 2 1 1 2 2 1 3 4 2 18

NATICIDAE
Pol inices sp. 1 1

NERITIDAE
N. albicilla 1 1 2
N. planiospira 1 1 2
N. plicata 1 1 2
N. cf. polita 1 1 2
N. cl.undata 1 1
Nerita spp. 1 1 1 3

PLANAXIDAE
Planaxis sulcatus 1 1

STROMBIDAE
Lambis lambis 1 1
Lambis sp. 1 1

TONNIDAE
Tonna sp. 2 2

TROCHIDAE
Tectus fenestratus 1 2 3
Tectus cf. fenestratus 2 2
Tectus pyramis 1 1
Trochus cf. histrio (Reeve) 1 1 1 3
Trochus maculatus 1 1 2

TURBINELLIDAE
Vasum turbinei Ius 1 1

TURBINIDAE
Astraea cf. stellare 1 1 2
Turbo chrysostomus 1 1
Turbo setosus 1 1
Turbo spp. 1 2 3 6
Operculum 2 1 1 3 2 2 1 1 13
GASTROPOD TOTAL 34 47 30 35 35 34 68 55 25 363

3. Class Gastropoda-Pulmonates
Pythia cf. pollex 1

Melampus sp (gastro) 1
Partula sp.

Unidentified 1 2

4. Removed at site
Strobmus mutabilis mutabilis/
Strombus gibberrulus gibbosus 175 337 97 158 231 76 136 350 190 1750
Chama pacifica 56 96 40 41 42 54 71 no 17 527
cf. Geloina coaxans (Gmelin) 22 36 14 21 19 13 30 21 5 181
Gafrarium tumidum (Roding) 15 45 44 13 42 120 21 30 87 417
Terebralia palustris (Linneaus) 53 78 106 21 76 19 17 59 31 460
Tellina palatam 2 3 2 6 7 0 5 6 5 36

3371
5. Other
Unidentified gastropod 1 1
Unidentified shell 3 1

Echinodermata
shell 1

mouth
spine
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APPENDIX 8.9D SE-RF-3 SHELL - All Level 10 squares:NISP
TOTAL

N 25 N 26 N27 0 25 026 027 P25 P26 P27
1. Class Polyplacophora 1 1 1 3

2. Class Bivalvia
ARCIDAE
Anadara antiquata 1 4 1 1 3 10
Barbatia sp.

CHAMIDAE
Chama sp. 1 1 1 2 5

MYTILI DAE
cf. Modiolus sp. 1 1 1 3

PSAMMOBIIDAE
Asaphis violascens 1 1
Garicf. occidens (Gmelin) 1 1 2

SPONDYLI DAE
Spondylus ducalis 2 2

TRIDACNIDAE
Hippopus hippopus 2 2
Tridacna gigas 1 1
T. maxima 1 3 1 1 6
Tridacna sp. 1 1

VENERI DAE
Periglypta puerpera 10 10
Periglypta sp. 1 1
Galrarium pectinatum 1 1
BIVALVE TOTAL 1 1 1 4 13 2 2 6 15 45

3. Class Gastropoda
BATILLARIIDAE
Pyrazus sp. 1 1

BURSIDAE
Bursa glanularis 4 1 5
Bursa cf. granularis 1 1 2

CERITHIDAE
Cerithium columna 13 13 96 2 6 17 1 2 150
C. nodulosum 1 1 1 3
Cerithium sp. 1 1 1 1 4
Clypeomorus moniliferus 129 10 50 13 3 16 4 1 1 227
Rhinoclavis sinensis 3 1 2 5 2 13
R. cf.sinensis 2 1 3
R. vertagus 1 1
R. cf. vertagus 1 1
Rhinoclavis sp. 0

CONI DAE
Conus catus 1 1
C. ebraeus 1 1 1 3
C. marmoreus 1 1
C. cf. miles 1 1
C. miliaris 0
C. cf. miliaris 1 1 1 3
C. spp. 4 2 2 1 9

CYMATIDAE
Cymatium cf. labiosum 1 1
C. muricinum 1 2 5 ! 2 1 2 4 17
C. nicobaricum 6 3 15 1 3 7 3 1 7 11 56
Cymatium sp. 3 1 1 2 8 15

CYPRAEIDAE
C. annulus 1 2 7 4 1 8 5 9 37
C. moneta 2 4 2 3 1 12
C. spp. 2 6 2 1 3 3 3 20

FASCIOLARIIDAE
Latirus smaragdaus 1 1 2
Peristernia nassatula 2 1 1 4

MITRIDAE
Mitra stitica (Link 1807) 1 1 1 3

MODULIDAE
ct. Modulus tectum 1 1

MURICIDAE
Chicoreus sp. 0
Drupa cl. clathratula 2 1 1 4
Drupa ct. cornus 1 1 2
Drupa grossularia 2 1 5 4 3 8 10 33
Drupa morum Roding 4 2 1 7
Drupa ricinus 1 1 1 3
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N 25 N 26 N27 0 25 026 027 P25 P26 P27
Drupa cl. ticinus 0
Drvpa cf. rubisidaeus 1 3 1 5
Drupa sp. (large) 1 1 1 1 4
Morula cl. echinata 1 1
Morula cl. fiscella 1 1
Morula ci. foliacea 1 2 1 2 2 8
Morula cl. triangulate 1 1 1 3
Morula/drupa spp. (small) 1 1 2
Nassa cl. serata 0
Thais tuberosa 1 2 2 6 5 4 6 26

N ASSARII DAE
Nassarius subspinosus 1 1 2

NERITI DAE
N. albicilla 1 2 3
N. ctbalteata Reeve 1 1
N. costata 1 1 2
N. plicate 1 2 3
N. ci. plicata 1 1
N. cl. polita 1 1
N. cl. reticulata 1 1
N. undata 1 1 2
Nerita spp. 1 1

POTAMIDIDAE
Terebralia palustris 2 1 3
Terebralia cf. palustris 3 1 4

STROMBIDAE
Strombus gibberulus gibbosus 1 1
Strombus mutabilis 1 1 2
Strombus sp. 1 1 2

TROCHI DAE
Tectus fenestratus 1 8 1 1 11
Tectus cf. pyramis 0
Trochus cf. histrio (Reeve) 1 1 5 7
Trochus maculatus 2 2
Trochus cf. maculatus 1 1
Trochus niloticus 1 1
Trochus spp. 3 1 4

TURBINELUDAE
Vasum ceramicum 1 1

TURBINIDAE
Astraea cf. stellare 3 1 1 2 1 8
Turbo argyrostomus 1 1
Turbo chrysostomus 2 2 1 1 1 7
Turbo setosus 1 3 4
Turbo spp. 1 1 1 3
Operculum 1 3 1 2 2 3 3 15
GASTROPOD TOTAL 166 55 233 36 58 95 21 48 77 789

4. Class Gastropoda- Pulmonates
Partula sp.

Unidentified

5. Removed at site
Strobmus mutabilis mutabilis/ Strombus 
gibberrulus gibbosus 98 177 419 88 134 318 30 127 320 1711
Chama pacifica 13 37 63 43 69 124 82 54 101 586
cf. Geloina coaxans (Gmelin) 5 30 9 15 21 35 24 28 28 195
Gafrarium tumidum (Roding) 18 29 21 97 147 98 125 125 165 825
Terebralia palustris (Linneaus) 28 38 39 73 92 84 132 101 127 714
Tellina palatam 1 0 0 8 20 14 30 4 22 99

4130
6. Other

Unidentified gastropod 2 4 1 1 1
Unidentified shell 4
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APPENDIX 8.10 MOLLUSCAN HABITATS

Class: Bivalvia Habitat
summary*

Depth and habitat detail

ARCIDAE Cemohorsky (1972:215) intertidal region, often in muddy-sand
Anadara antiquata (Linnaeus, 1758) Abbott and Dance (1990:292) shallow waters, common.
Barbatia sp. Abbott and Dance (1990:293) associated with reefs, on or under rocks.

CARDIIDAE
Fragum fragum (Linnaeus, 1758) S Abbott and Dance (1990:329) shallow water, abundant. Coleman (2003:106) sand, 

rubble, seagrass species.
Trachycardium enode (Sowerby, 1841) Abbott and Dance (1990:328) shallow water, common
Trachycardium orbita (Sowerby, 1833) Abbott and Dance (1990:328) shallow reef waters

CHAMIDAE Cemohorsky (1978:183) in shallow and deeper water
Chama pacifica Broderip, 1834 CR Coleman (2003:66) low tide to 10m beneath rocks. Cemohorsky (1978:183) moderately 

common, intertidal and subtidal.

CORBICULIDAE Abbott and Dance (1990:352) Live in fresh water and estuaries.
Geloina coaxans (Gmelin, 1791) M Abbott and Dance (1990:352) estuaries and ponds.

FIMBRIIDAE Cemohorsky (1972:222) coral sand in the intertidal region.
Fimbria fimbriata (Linnaeus, 1758) S Coleman (2003:117) sand, rubble, seagrass species: 8m in sand around reef.

ISOGNOMONIDAE M Cemohorsky (1978:178) mangrove roots or under stones in the intertidal zone

LUCINIDAE Cemohorsky (1972:221) prefer clean coral sand, in the inter-tidal region.
Codakia punctata (Lirmaeus, 1758) S Cemohorsky (1978:221) moderately common in coral sand in the intertidal region.

MESODESMATIDAE
Atactodea striata (Gmelin, 1791) S Abbott and Dance (1990: 338) intertidal sand beaches, abundant.

MYTILIDAE Abbott and Dance (1990:297) usually in intertidal and shallow water.
Modiolus sp.



OSTREIDAE Cemohorsky (1978:181) shallow and deeper water, attached to rocks, coral, stakes and 
wooden piles.

PSAMMOBIIDAE Cemohorsky (1972:231) muddy-sand localities within the intertidal region.
Asaphis violescens (Forskal, 1775) S
Gari cf. occidens ?M Abbott and Dance (1990:346) Gari clams almost always associated with warm, black 

mud of bays.

PTERIIDAE
Pinctada sp. variable

SPONDYLIDAE Cemohorsky (1972:218) Found in shallow and deeper water; in the intertidal region 
they attach themselves to rocks or coral by the lower valve.

Spondylus ducalis Roeding, 1798

TELLINIDAE Cemohorsky (1972:228) sand burrowers- most live in sandy areas within the intertidal 
zone.

Scutarcopagia scobinata (Linnaeus, 1758) S Cemohorsky (1978:230) moderately common
Tellina palatam (Iredale, 1929) S Abbott and Dance (1990:343) subtidal to 20m.

TRIDACNIDAE Coleman (2003:98-99) coral reef species.
Hippopus hippopus (Linnaeus, 1758) CR Abbott and Dance (1990:333) shallow water coral reefs, common.
Tridacna gigas (Linnaeus, 1758) CR Abbott and Dance (1990:333) offshore, near reefs - 2m-20m, locally common.
T. squamosa Lamarck, 1819 CR Abbott and Dance (1990:333) shallow reefs to 10m, locally common.
T. maxima (Roeding, 1798) CR Abbott and Dance (1990:333) shallow coral reefs, common.

VENERIDAE Cemohorsky (1972:233 ) Veneridae- tropical Pacific species live in clean coral-sand and 
muddy-sand localities.

Gafrarium tumidum (Roeding, 1798) S Abbott and Dance (1990:354) shallow water to 20m, common.
Gafrarium pectinatum (Linnaeus, 1758) s Abbott and Dance (1990:354) shallow sandy areas to 20m, common.
Lioconcha sp.
Periglypta puerpera (Linnaeus, 1771) s Cemohorsky (1972:233) moderately common in muddy-sand localities.
Pitar citrinus (Lamarck, 1818) s Abbott and Dance (1990:356) shallow water, common

Class: Gastropoda
BATILLARIIDAE



Pyrazus sp. M Cemohorsky (1972:60) muddy bays, river estuaries and mangrove swamps, generally in 
brackish water.

BUCCINIDAE Cemohorsky (1978:74) Tropical Buccinidae are almost all exclusively rock and coral- 
dwellers...shallow water of the intertidal region.

Cantharus undosus (Linnaeus, 1758) CR Cemohorsky (1972:142) very common.
Coleman (2003:65) coral reef species. Low tide on flat reefs under dead coral.

BURSIDAE Cemohorsky (1972:118) primarily rock dwellers- frequently collected in shallow water 
of the intertidal region.

Bursa granularis (Roding, 1798) CR Coleman (2003:65) coral reef species: low tide to 5 m under dead coral.
Bursa rosa Perry Dance (1974:116) uncommon.

CERITHIIDAE Cemohorsky (1978:50) shallow waters of the intertidal and subtidal regions and the 
majority of species are found in clean coral or weedy sand.

Cerithium columna Sowerby, 1834 CR or S Coleman (2003:66) coral reef and sand, rubble/seagrass species: low tide to 5m on dead 
coral reef (2003:66), or low tide to 10m on sandy, algae-covered reef/rocks (2003:108)

Cerithium nodulsoum Bruguiere, 1789 CR Coleman (2003: 66) coral reef species: low tide to 3m on dead coral reef
Clypeomorus moniliferus (Kiener, 1841) CR Cemohorsky (1978:50) under rocks on a hard substrate covered with sand. Coleman 

(2003:66) coral reef species: intertidal on rocks- extremely common.
Rhinoclavis sinensis (Gmelin, 1791) S Cemohorsky (1972:62) clean coral or weedy sand in shallow waters of the intertidal 

region. Coleman (2003:108) sand, rubble and seagrass species: low tide to 10m on dead 
coral, sand and rabble.

Rhinoclavis vertagus (Linnaeus, 1767) s Cemohorsky (1972:62) clean coral or weedy sand in shallow waters of the intertidal 
region

COLUMBELLIDAE Abbott and Dance (1990:159) scavenging carnivores, especially active at night when 
they can be seen in sandy and muddy places at low tide.

Pyrene varians ?

CONIDAE Cemohorsky (1972:191) live in coral-sand or on hard reef substrate, under coral or in 
crevices.

Conus catus Hwass, 1792 CR Cemohorsky (1978:133) moderately common.... intertidal, on reefs. Coleman (2003:67)
coral reef species.

Conus chaldaeus (Roeding, 1798) CR Cemohorsky (1978:134) common.... intertidal, on reefs. Coleman (2003:67) coral reef
species



Conus ebraeus Linnaeus, 1758 CR Cemohorsky (1978:134) common.... intertidal, on reefs. Coleman (2003:68) coral reef
species

Conus eburneus Hwass, 1792 S Cemohorsky (1978:129) very common, intertidal on algae-matted reefs. Coleman 
(2003:110) sand, rubble, seagrass species.

Conus flavidus Lamarck, 1810 CR Abbott and Dance (1990:259) shallow water, common. Coleman (2003:68) coral reef 
species.

Conus cf. litteratus Linnaeus, 1758 S Cemohorsky (1978:129) moderately common, intertidal and subtidal.
Conus marmoreus Linnaeus, 1758 S Cemohorsky (1978:126) common..... intertidal and subtidal, on sand, frequently among

weed. Coleman (2003:111) sand, mbble, seagrass species.
Conus miles Linnaeus, 1758 CR Cemohorsky (178:127) common.... intertidal, on reefs. Coleman (2003:68) coral reef

species.
Conus miliaris Hwass, 1792 S Abbott and Dance (1990:260) challow water, common. Coleman (2003:111) sand, 

mbble, seagrass species.

CYMATIIDAE/RANELLIDAE Cemohorsky (1972:114) Both rock and sand-dwellers; many live in the shallow waters 
of the intertidal region, but some live in deeper water.

Cymatium labiosum (Wood, 1828) RR Coleman (2003:56) rocky reef species. Low tide to 20m on reef or mbble.
Cymatium nicobaricum (Roeding, 1798) CR Coleman (2003:96) coral reef species. Low tide to 8m under dead coral.
Cymatium pileare (Linnaeus, 1758) CR Coleman (2003:97) coral reef species. Low tide to 30m under dead coral.
Cymatium muricinum (Roeding, 1798) RR

CYPRAEIDAE Cemohorsky (1978:55) Cypraeidae live on coral reefs, shelter from the sun under loose 
coral rocks, and hide in reef crevices, in clumps of sea grass and at the base of soft coral.

Cypraea annulus Linnaeus, 1758 CR Coleman (2003:70) coral reef species: low tide to 8m on reef/under rocks. Wilson 
(2002:114) abundant in the intertidal zone of coral reefs and rocky shores.

Cypraea arabica Linnaeus, 1758 CR Abbott and Dance (1990:97) coral reefs, shallow water, common.
Cypraea caputserpentis Linnaeus, 1758 CR Coleman (2003:70) coral reef species: low tide in holes in seaward reefs
Cypraea eglantina Ducios, 1833 Abbott and Dance (1990:97) coral areas, common.
Cypraea moneta Linnaeus, 1758 CR Coleman (2003:73) coral reef species: low tide on reef and under rocks. Wilson 

(2002:114) very common in the high intertidal zone of rocky shores.
Cypraea tigris Linnaeus, 1758 CR Coleman (2003:75) coral reef species: low tide to 30m on reefs

FASCIOLARIIDAE
Latirus smaragdulus (Linnaeus, 1758) CR Cemohorsky (1978:92) Species of Latirus and Peristernia are frequently found under 

coral rocks in shallow water of the intertidal zone. Cemohorsky (1972:158) very 
common on coral reefs.

Peristernia nassatula (Lamarck, 1822) CR Coleman (2003:77) on reef flats, under stones.
Pleuroplocafdamentosa (Roeding, 1798) CR Coleman (2003:77) low tide under dead coral on reef flats



HIPPONICIDAE Cemohorsky (1972:87) parasitic.
Hipponix conicus (Schumacher, 1817) ? Cemohorsky (1972:88) mostly found attached to molluscs.

LITTORINIDAE
Planaxis sulcatus (Bom, 1780) RR Coleman (2003:42) rocky reef species. Aggregates in high intertidal zone.

MITRIDAE Cemohorsky (1972:71) Mitridae live under coral on a hard reef substrate, also in coral 
sand and rubble. Most tropical Pacific species live in intertidal zone.

Mitra stitica (Link, 1807) S or CR Coleman (2003:119) sand, rubble, seagrass species: 10m in sand under rocks. Abbott 
and Dance (1990:197) coral reefs, under rocks, common.

MODULIDAE
Modulus tectum (Gmelin, 1791) S Cemohorsky (1972:60) moderately common, especially in weedy sand areas.

MURICIDAE Cemohorsky (1972:122) rock and coral dwellers, in shallow and deeper waters.
Predators and borers.

Chicoreus brunneus (Link, 1807) Abbott and Dance (1990:137) abundant, sublittoral
Drupa clathratula CR
Drupa comus/drupella comus
Drupa grossularia (Roeding, 1798) CR Coleman (2003:81) coral reef species.
Drupa morum (Roeding, 1798) CR Coleman (2003:81) coral reef species.
Drupa ricinus (Linnaeus, 1758) CR Coleman (2003:81) coral reef species.
Drupa rubusidaeus (Roeding, 1798) CR Coleman (2003:81) coral reef species: low tide on reef flats
Morula echinata (Reeve, 1846) Cemohorsky (1978:69) uncommon, intertidal.
Morula (Cronia) fiscella (Gmelin, 1791)
Morula foliacea (Conrad, 1837) Cemohorsky (1978:69) moderately common, intertidal.
Morula (Cronia) cf. margariticola 
(Broderip, 1832)

RR Cemohorsky (1972:128) common. Coleman (2003:44) rocky reef species.

Morula triangulata Pease (Syn for M. 
funiculus (Wood, 1828)

Abbott and Dance (1990:148) littoral rocks, common.

Morula uva (Roeding, 1798) CR/RR Coleman (2003:83) coral reef species. Low tide on reef. Abbott and Dance (1990:148) 
intertidal rocks.

Muricodrupafenestrata (Blainville, 1832)
Nassa serta (Brugiere, 1789) RR Abbott and Dance (1990:150) intertidal rocks, common.
Thais tuberosa (Roeding, 1798) CR Abbott and Dance (1990:147) coral shores, common.



NASSARIIDAE Cemohorsky (1972:145) Nassariidae are buried in coral or muddy sand during the day, 
but active at night.

Nassarius subspinosus (Lamarck, 1822) S Cemohorsky (1972:148) moderately common.

NATICIDAE Abbott and Dance (1990:101) carnivorous sand dwellers.
Polinices sp. S

NERITIDAE Cemohorsky (1978:48) marine Nerita typically live under rocks or in crevices, usually at 
high tide level of intertidal zone.

Nerita albicilla Linnaeus, 1758 RR Coleman (2003:46) rocky reef species: mid-intertidal reef. Cemohorsky (1978:48) very 
common.

Nerita balteata Reeve, 1855 M Coleman (2003:21) mud and mangrove species: on mangrove roots and rocks.
Nerita costata Gmelin, 1791 RR Coleman (2003:47) rocky reef species: upper littoral zone on rocks.
Nerita plicata Linnaeus, 1758 RR Coleman (2003:47) rocky reef species: upper littoral zone on rocks. Cemohorsky 

1978:50-51 common
Nerita planospira Anton, 1839 M Coleman (2003:21) mud and mangrove species: intertidal on mangroves, mud or muddy 

rocks.
Nerita polita Linnaeus, 1758 RR Coleman (2003:47) rocky reef species: low tide on sandy reef. Cemohorsky (1978:49) 

common
Nerita reticulata Karsten, 1789 Cemohorsky (1978:52) usually uncommon
Nerita undata Linnaeus, 1758 RR Coleman (2003:47) rocky reef species: upper littoral zone on rocks. Cemohorsky 

(1978:51) common

OLIVIDAE S Cemohorsky (1972:165) sand dwellers.

PLANAXIDAE Cemohorsky (1972:58) found under rocks and in gravel or coral rubble near high water 
mark of the intertidal zone- in the tropical Pacific, some are marine and some fresh water 
dwellers.

Planaxis sulcatus (Born, 1780) RR Cemohorsky (1972:58) moderately common. Coleman (2002:42) rocky reef species: in 
small clusters high in the intertidal zone

POTAMIDIDAE Cemohorsky (1972:60) muddy bays, river estuaries and mangrove swamps, generally in 
brackish water.
Abbott and Dance (1990:63) occur in large colonies.

Terebralia palustris (Linnaeus, 1767) M Cemohorsky (1972:61) not uncommon in mangrove swamps.
Terebralia sulcata (Bruguiere, 1792) M Abbott and Dance (1990:64) intertidal, estuary mud flats, adundant.

PYRAMIDELLIDAE Cemohorsky (1972:199) coral sand or on a coral-rubble substrate.



STROMBIDAE Cemohorsky (1972:72) sand dwellers, either muddy, weedy or clean coral sand in 
shallow waters of the intertidal region.
Abbott (1960:33) Herbivorous or detritus-feeders, and mobile.

Lambis lambis (Linnaeus, 1758) S Cemohorsky (1972:84) common on coral reefs, in shallow water on hard reef or a sand 
bottom. Coleman (2002:128) rocky reef species: low tide to 10m on sand, rubble, reef.

Strombus gibberulus gibbosus (Roeding, 
1798)

S Cemohorsky (1972:83) extremely common, usually in colonies in sandy bays, in shallow 
water.

Strombus luhuanus Linnaeus, 1758 S Cemohorsky (1972:83) very common in shallow water, in weedy sand
Strombus mutabilis mutabilis Swainson,
1821

S Cemohorsky (1972:75) common. Abbott and Dance (1990:77) Coral sand to 10 tins, 
common.

TEREBRIDAE Cemohorsky (1978:146) sand dwellers
Terebra areolata (Link, 1807) S Abbott and Dance (1990:273) in sand, shallow water. Coleman (2003:131) sand, rubble, 

seagrass species.

TONNE) AE S Cemohorsky (1978:61) carnivorous sand dwellers, usually in deeper water beyond the 
reef edge.

TROCHIDAE Cemohorsky (1978:32) large Trochidae are found from the intertidal zone to a depth of 
a few fathoms

Tectus fenestratus (Gmelin, 1791) CR Abbott and Dance (1990:45) reef flats, intertidal, moderately common.
Tectus pyramis (Bom, 1778) CR Coleman (2003:100) coral reef species: low tide to 5m on dead coral reef
Trochus histrio Reeve, 1848 CR Cemohorsky (1978:32) moderately common, intertidal
Trochus maculatus Linnaeus, 1758 CR Coleman (2003:100) coral reef species: 5m on reef
Trochus niloticus Linnaeus, 1767 CR Abbott and Dance (1990:45) reefs to 20m.

TURBINELLIDAE Cemohorsky (1972:164) the common Pacific species inhabit reef flats within the 
intertidal region.

Vasum ceramicum (Linnaeus, 1758) CR Coleman (2003:101) coral reef species: low tide to 10m on reefs, usually in the open
Vasum turbinellus (Linnaeus, 1758) CR Cemohorsky (1972:164) more common than C. ceramicum.

TURBINIDAE Cemohorsky (1972:44) most Pacific Turbinidae are reef dwellers, under coral rocks or 
sometimes exposed in intertidal reef zone.

Astraea stellare (Gmelin, 1791) CR Cemohorsky (1978:40) intertidal and subtidal, uncommon
Turbo argyrostomus Linnaeus, 1758 CR Coleman (2003:101) coral reef species: 10m under dead coral
Turbo chrysostomus Linnaeus, 1758 CR Coleman (2003:102) coral reef species: low tide to 10m under dead coral slabs



Turbo marmoratus Linnaeus, 1758 Cemohorsky 1972:45 moderately uncommon. Abbott and Dance (1990:46) rubble 
bottom 4-20m.

Turbo petholatus Linnaeus, 1758 CR Coleman 2003:102 coral reef species: 10m under dead coral on reef.
Turbo setosus Gmelin, 1791 CR Cemohorsky 1972:45 moderately common. Abbott and Dance (1990:46) abundant on 

edge of outer reefs
Turbo smaragdulus

* Following Coleman (2003) where possible. Habitat categories are: S=Sand, rubble, seagrass; CR=coral reef; M=mud and 
mangroves,
RR=rocky reef.
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