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Kutau/Bao Obsidian – Extending its Eastern Distribution 
into the Fijian Northeast
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Abstract

This paper reports on the discovery and geochemical sourcing of an obsidian flake from a Lapita site on Vorovoro 
Island off the northeast coast of Vanua Levu, Fiji. The flake is sourced using pXRF to the Kutau/Bao source located on 
the Willaumez Peninsula, West New Britain in the Bismarck Archipelago.
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Introduction

The Kutau and Bao geochemical group is comprised of 
obsidian outcrops located in the Talasea region of the 
central Willaumez Peninsula on West New Britain in the 
Bismarck Archipelago. This chemical grouping contains 
well recorded obsidian flows, from which material was 
obtained and widely distributed during the Lapita era 
(Torrence et al. 1992, Summerhayes 2009). Indeed, of 966 
obsidian pieces recovered by Green (1976) from three 
Lapita sites in the Reef/Santa Cruz Group of the south-
eastern Solomon Islands in the early 1970s, Sheppard et al. 
(2010: 27) report 94.6% of the specimens to originate from 
these sources, a straight-line transfer distance of 1860 km 
notwithstanding. Obsidian recovery from more recent 
excavations in Vanuatu (Galipaud and Sweete Kelly 2007, 
Reepmeyer et al. 2010), New Caledonia (Sand and Shep-
pard 2000) and Fiji (Nunn 2007, Irwin et al. 2011) extend 
this distribution even further across the Lapita landscape 
of Remote Oceania, as well as towards the west in island 
Southeast Asia (Bellwood and Koon 1989). Here we report 
a recent discovery of an obsidian flake, sourced to Kutau/
Bao, from a Lapita site on Vorovoro Island off the north-
east coast of Vanua Levu, Fiji. This flake presently marks 

the eastern-most distribution for this source, being 3425 
km5 distant from the collection locale.

Vorovoro and the Obsidian Flake 
Discovery

The Vorovoro Lapita site was recorded by Burley in 2009 
with subsequent test excavations of 8 m2 carried out in 
2010 (Burley 2012). It is a hamlet-sized occupation po-
sitioned on a coral sand tombolo on the small island of 
Vorovoro off the northeast coast of Vanua Levu (Figure 
1). Two AMS radiocarbon dates on wood charcoal of 
2918 ± 27 BP (Wk-29330) and 2896 ± 27 BP (Wk-29329) 
place it among the earliest dated Lapita sites in Fiji (Burley 
2012: 9). Vorovoro Island has no agricultural soils, no fresh 
water, and its off-shore collection reef is restricted, chal-
lenging typical explanations for Lapita settlement. The site, 
however, is positioned at the head of Mali Passage, a sub-
stantive channel through the offshore Cakaulevu barrier 
reef. Burley accordingly argues the site to have a strategic 
and logistical role in the Lapita settlement of northern 
Fiji. Test excavations and surface collection recovered an 
assortment of western Lapita style pottery sherds with 
fine dentate application, restricted zone markers, com-
plex motifs, flat-bottomed dishes and other characteristic 
features. A small assemblage of lithic debitage (n=41) also 
was recovered, with the dominant material being quartz.

The Vorovoro site presently is positioned in back-
beach gardens of Tui Mali, high chief of Vorovoro and 
Mali Island peoples. Substantial numbers of ceramic 

5	 This distance is calculated using Google Earth and represents 
a direct line measurement from the Talasea region to Voro-
voro Island. The actual transport distance by canoe would add 
substantially to this number. 
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sherds and other materials from both Lapita and imme-
diate post-Lapita periods are scattered across the garden 
surface as a consequence of planting and replanting activi-
ties over the past two to three millennia. Not surprisingly, 
much of the Vorovoro site’s stratigraphic integrity is now 
lost, albeit limited in situ deposits do occur (Burley 2012: 8). 
In August 2012, Sand and Balenaivalu visited the Vorovoro 
site accompanied by participants in a Vanua Levu heritage 
workshop sponsored by the Institute of Archaeology of 
New Caledonia and the Pacific-IANCP (Noumea) and the 
Fiji Museum. About 25 individuals searched the garden 
surface for archaeological remains and especially deco-
rated Lapita sherds, resulting in an additional collection of 
dentate stamp and incised pieces. Also discovered by Sand 
in the central area of the old tombolo was a flake of dark 
translucent obsidian that, at least visually, appeared to be 
from a Bismarck Archipelago source.

Geochemistry and Determination of Source

The obsidian flake (Figure 2) is 27 mm long, 17 mm wide 
with a maximum thickness of 5 mm, and a weight of 2.04 
g. Its size and striking platform characteristics suggest it 
was produced through direct percussion from a prepared 
core. Intentional or use-related edge retouch occurs along 
one margin, including a probable notch. To potentially 
identify the flake’s source origin, the Fiji Museum sent the 
specimen to Ross-Sheppard at the University of Auckland 
Anthropology Laboratory for pXRF (portable X-ray fluo-
rescence) analysis. The laboratory has an Innov-X Delta 

Figure 1. Excavated Lapita sites in Fiji including Vorovoro off northeast coastal Vanua Levu. Bourewa and Naigani are the two 
other Fijian sites with Kutau/Bao obsidian.

Figure 2. Vorovoro obsidian flake from Kutau/Bao source. 
Photo by Tim Mackrell, Department of Anthropology, 
University of Auckland.
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Series analyzer (Rh anode, Si drift detector, 8–40keV, 
5–200μA). All samples were analyzed using the instru-
ments soil mode which uses three beams to detect 29 ele-
ments. Each analysis took 180 seconds, 60 seconds for each 
beam. The Vorovoro specimen was analyzed three times, 
each analysis being on a different surface. Twelve elements 
were measured reliably and are reported in Table 1. Also 
measured for comparative analysis were archived samples 
from varied obsidian/volcanic glass sources in Near and 
Remote Oceania as far east as Samoa and Tonga (Sheppard 
et al. 2010). Machine consistency and precision were main-
tained through intermittent measurement of ANU 2000 
Wekwok, NIST SRM-278 (powdered obsidian from Clear 
Lake, Newbury Crater Oregon) and Mayor Island 9.3 (in-
ternal University of Auckland) standards. Measurements 
for the NIST SRM-278 external standard are reported in 
Table 2. Elemental values were calibrated by linear regres-
sion to the three aforementioned standards.

For comparative analysis, the three sets of Vorovoro 
measurements were incorporated within a bivariate plot 
of Rb Log 10 and Y Log 10 for previously measured source 
region samples (Figure 3). This clearly illustrates a Voro-
voro specimen relationship with the Willaumez Peninsula 
region. Equally important, it illustrates a distinction of this 
sample from volcanic glass sources in Samoa and northern 
Tonga (Tafahi), both in much closer proximity to the site. 
The Vorovoro specimen was then positioned in a bivariate 
plot for Mn Log 10 and Sr Log 10 for previously meas-
ured Bismarck Archipelago obsidian sources specifically 
(Figure 4). This plot illustrates the clear grouping of the 
Vorovoro sample with the Kutau/Bao source. Although not 
detailed here, discriminant analysis and principal compo-
nent analysis using K, Zn, Ca, Ti, Mn, Fe, Rb, Sr, Zr, Pb, Y 
and Nb support this interpretation.

Implications and Conclusion

The discovery of a piece of Kutau/Bao obsidian at the Vo-
rovoro site off the west coast of Vanua Levu in Fiji pro-
vides additional insight into the Oceanic distribution 
and importance of this material for early Lapita colonists. 
Within Fiji, there are two other sites where Kutau/Bao ob-
sidian has been recovered (Figure 2). One, Bourewa on the 
southwestern coast of Viti Levu, had a single obsidian core 
present (Nunn 2007). Perhaps significantly, Bourewa and 
Vorovoro have an equivalent radiocarbon age and, at least 
to this stage, appear to be founder colonies either linked to 
each other or from separate but contemporaneous Lapita 
migrations into Fiji (Burley 2012). The second site, Naigani, 
has three obsidian flakes and is slightly later in time. Irwin 
et al. (2011: 12) suggest the presence of obsidian here may 
be the result of ‘direct transportation’ rather than ‘down-
the-line exchange’, and that Naigani also may be related to 
the initial colonization event. Obsidian has not been re-
covered from other Lapita sites in Fiji with western Lapita 
type ceramics. Whether this is a consequence of sampling, 

earlier field recovery methods or reflects isolation from 
the original homeland after first settlement remains to be 
determined through future studies. However, the num-
ber of excavated early Lapita settlements in Fiji are few, 
including no more than six or seven sites, and the pres-
ence of Kutau/Bao obsidian in three seems telling of its 
importance on the early colonization landscape. That the 
total number of recovered specimens amounts to no more 
than five pieces is no doubt illustrative of the exceptional 
distances it had to travel from source (see Clark and An-
derson 2009: 417).

The movement of West New Britain obsidian into 
Remote Oceania seemingly occurs only during the initial 
episode of Lapita settlement (Summerhayes 2009). For Va-

Table 1. pXRF element measurements in parts per million 
for Vorovoro sample.

Element Analysis 1 Analysis 2 Analysis 3

K 33014.4 33781.3 33130.5

Zn 39.1 43.1 38.8

Ca 8122.3 9008.4 8108.4

Ti 1346.9 1477.3 1316.9

Mn 456.3 487.3 464.7

Fe 9575.8 10064.5 9564.5

Rb 61.9 64.3 62.6

Sr 195.7 211.6 200.7

Zr 138.1 145.2 140.8

Pb 10.7 12.1 11.3

Y 22.0 24.2 23.7

Nb 3.6 3.4 4.5

Table 2. pXRF element measurement in parts per million 
for NIST 278

pXRF NIST 278 (N=10) Certified Values

ppm Mean SD CV Mean Error

K 34036.5 84.1 0.002 34534.3 166.0

Zn 50.6 1.1 0.023 55.0 Recommended

Ca 6973.7 105.6 0.015 7025.5 14.3

Ti 1386.6 38.6 0.028 1468.7 42.0

Mn 405.4 2.9 0.007 402.0 15.5

Fe 14307.5 40.2 0.003 14278.7 140.0

Rb 126.4 0.7 0.005 127.5 0.3

Sr 63.6 1.8 0.028 63.5 0.0

Zr 275.0 2.6 0.009 *290.0 30.0

Pb 17.4 1.0 0.059 16.4 0.2

Y 40.9 0.5 0.011 *39.0 5.0

Nb 16.8 0.6 0.037 *18.0 5.0

* Consensus Values from Hollocher et al. 1995
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Figure 3. Vorovoro plot of Rb Log 10 Vs. Y Log 10 against Oceanic source regions:

Figure 4. Vorovoro plot of Sr Log 10 vs Mn Log 10 against Bismarck Sources 
(excluding SW Manus which would be an outlier on this graph).
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nuatu, Reepmeyer et al. (2011: 217) are explicit in their state-
ment that western obsidian importation ceased ‘sometime 
prior to 2800 BP’. The Fijian data do not contradict this 
claim and the subsequent extension of Lapita colonisation 
into Lau and Tonga dating ca 2850 BP is also in support. 
Bismarck Archipelago obsidians do not occur in either 
the Lakeba (Lau) or Nukuleka (Tonga) sites, each being 
an initial Lapita settlement node (Best 1984, Burley et al. 
2010). Yet the recognition and importance of obsidian for 
production of cutting tools was not lost. Rather it fostered 
discovery of a northern Tongan volcanic glass source(s) 
which, ultimately, was widely distributed throughout the 
Tongan archipelago as well as Lau from Lapita through 
post-Lapita periods (Burley et al. 2011, Reepmeyer et al. 
2012).
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