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Introduction
The extraction and use of West New Britain obsidian has a
twenty thousand year history in the western Pacific. It is
found in prehistoric contexts from Malaysia in the west to
Fiji in the east. Of significance is its spread out into the
Pacific beginning at c.3500 B.P. It is found associated with
the archaeological signature of this spread, Lapita pottery,
in New Ireland, Mussau Island, South east Solomons, New
Caledonia, Vanuatu, and Fiji.

Yet the number of places where obsidian occurs naturally is
few in number, making the study of obsidian found in
archaeological contexts away from their sources a profitable
area of research. The chemical characterisation of obsidian
from the source area where it was extracted and the
archaeological site where it was deposited provides important
information on obsidian production, distribution and use
patterns. The objective of this project is to study these
patterns over a 20,00 year time span and identify changing
distribution configurations in order to assess the
significance of models of exchange patterns or social links
in Pacific prehistory.

To achieve this objective over 1100 pieces of obsidian from
archaeological contexts and over 100 obsidian pieces from
sources were analysed using PIXE-PIGME from 1990 to 1993. Our
aims were twofold. First, to discriminate between individual
source areas in West New Britain, in particular sources in
the Talasea area. The second objective is to map out the
distribution of West New Britain obsidian from where it was
found back to its source area, and compare the changing
configurations over time. A third aim associated with the
above objective was to test the formation of unascribed
sources. Previous sourcing studies undertaken in the 1980's
by Dr Roger Bird had shown that some archaeological samples
although clustering near known Talasea obsidian sources,
formed separate groups. He named these clusters TT, UU and
ZZ. To test whether they were unidentified obsidian subgroups
or the result of the effects of surface alteration on the
chemical makeup of these pieces a reanalysis was undertaken.

Machine Conditions
PIXE-PIGME measurements were made using a 2.5 MeV proton beam
from the ANSTO 3 MV Van de Graaf accelerator. In order to
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obtain a better discrimination between sources, a beam
current of 300 nA was obtained by increasing the beam
defining aperture to 2#mm diameter. Using the ten minute
measuring time, the dose for each sample was increased by a
factor of 3. Other parameters were the same as in previous
studies. Wekok obsidian from the Admiralty Islands (AD2000),
the standard used in all previous analyses, were used to
check the efficiency of the measurement system.

Discrimination of Source Areas
Over 100 obsidian samples were analysed using PIXE-PIGME in
1990. These samples were collected during intensive surveys
of the source areas around Talasea, Garua Island, and the
Mopir area in 1988, 1989 and 1990.

A ratio combination of 9 elements were used to separate out
groups as per previous studies: F/Na, Al/Na, K/Fe, Ca/Fe,
Mn/Fe, Rb/Fe, Y/Zr, Sr/Fe and Zr/fe. Five groupings are
distinguished:
1. Kutau/Bao
2. Pilu
3. Baki and Garala
4. Mt Hamilton
5. Mopir

Note that such a discrimination was possible only with
extensive sampling of the source areas, and increasing the
beam current to 300 nA.

Distribution of Obsidian
Over 1100 pieces of obsidian found in archaeological contexts
covering a 20,000 year time span were analysed using PIXE-
PIGME. The significance of the results can be summarised
below:
First, the results extend our knowledge of obsidian
exploitation and exchange well into the Pleistocene and show
that differential exchange of obsidian existed between
regions down into the mid Holocene. Results from the New
Ireland late Pleistocene sites of Matenbek (dating from
c.20,000 B.P.)and Matenkupkum (dating from c.16,000 B.P.)
demonstrate an exchange of obsidian from the Mopir source,
c.350km distant. Obsidian from the Mopir source account for
roughly three quarters of that analysed, while the Talasea
sources (Kutau/Bao, Hamilton and Gulu) accounted for the
rest. Kutau/Bao provides up to 75% of the Talasea obsidian.
Late Pleistocene and early to mid Holocene sites located on
the south coast and interior of West New Britain, such as
Misisil Cave (dating from ca.11,000 B.P.), Yombon (dating
from c.4200 B.P.), Lolmo (dating from c.5700 B.P.) and
Alanglong (dating to c.3500 B.P.), on the other hand, have
more or less equal amounts of obsidian from Mopir and the
Talasea sources, with Kutau/Bao again dominating the Talasea
obsidian present. The distribution of obsidian can be due to
two factors: geographic proximity and mobility patterns. If
populations were semi sedentary and moving frequently around
the landscape the dominanace of Mopir in New Ireland would
thus be explained by Mopir being closer to New Ireland than
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Talasea. Misisil, Yombon, Lolmo and Alanglong on the other
hand are closer to both sources.

Sites closer to the sources themselves have predictably
obsidian from the nearest source. As such Bitokara Mission
located next the Kutau/Bao source has Kutau/Bao obsidian,
Walindi located 25km south of Kutau/Bao and the Garua Island
sources has predominantly Kutau/Bao obsidian and one piece
from Baki (on Garua Island), Buvussi located near the Mopir
source has Mopir obsidian, and sites on Garua (FAO and FAQ)
have Baki obsidian.

Secondly, at c.3,500 B.P. a different picture emerges which
allows us to assess the impact of social, geographic,
economic and environmental influences on obsidian exchange.
The sourcing results demonstrate that at 3500 B.P. obsidian
from Kutau/Bao dominated the distribution patterns. Mopir
obsidian ceases to be found in archaeological deposits in
West New Britain at this time (eg. sites in the Arawe Islands
- Lolmo, Adwe, Apalo, Paligmete; and Misisil, and Yombon).
Such an absence could be connected with the eruption of Mt
Witori, a volcano near the Mopir source, making this source
inaccessible. Such inaccessibility would not have lasted long
as Mopir obsidian is found at c.2,600 B.P. in north east New
Britain at the site of Watom. Yet such inaccessibility is not
the case with sites on Garua Island where the use of Baki
obsidian virtually drops off and is replaced by obsidian from
Kutau/Bao. Ash from the Witori eruption would have had a
devastating effect on the population of this area, either
killing the local population or driving them out with the
destruction of flora and fauna, however it would not have
blocked the access of obsidian as is evident by the continued
use of Kutau/Bao obsidian.

The archaeological evidence suggests that settlements were
more permanent than before, and the control of production and
distribution of obsidian has more to do with social factors.
This is in contrast to what when on before. Although mobility
patterns are still important, (ie. a change from mobile semi-
sedentary to sedentary), geographical proximity is no longer
crucial.

The timing of this shift in production and distribution is
important as it occurs at the same time that Lapita ceramics
appeared in these areas. Lapita ceramics are the
archaeological signature of people entering Remote Oceania
for the first time. They are found from New Britain to Samoa,
in contexts dated to between c.3500 to 2000 B.P. and have a
distinctive set of designs suggestive of a complex exchange
system or communication network.

ZZ, UU and TT.
To test whether these groups are distinct obsidian subgroups
or the results of surface modification on the elemental
makeup caused by weathering or post depositional effects,
such as abrasion, leaching or hydration, a series of tests
were performed.
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Thirty obsidian pieces assigned to these groups in previous
PIXE-PIGME analyses performed in the 1980's were re-analysed
with the same machine conditions as set out above. Some were
broken, and repeat measurements made on both the abraded
exterior and fresh interior edges. Samples were also
carefully mounted as low energy X-rays from elements such as
Si, S, Cl, K and Ca suffer varying degrees of attenuation as
they leave the surface layer - depending on the angle of the
surface relative to the beam and detector directions. Results
showed that that these subgroupings were from the Kutau/Bao
source and their elemental separation was due to the effects
of surface weathering. The results showed a considerable
excess of Ca in the badly abraded portion, a slight excess of
Ca in non abraded parts of the surface and the correct level
of Ca in the interior of the artefacts Compared to the
nearest known material. Other artefacts showed reduced Na
concentrations which are often associated with increased K
concentrations. Clearly major elements are not well suited to
artefact characterisation although they do give valuable
information on the type of material submitted and factors
which have affected it during handling and burial.

In spite of variations in major elements, the close agreement
between results for minor and trace element concentrations in
artefacts and known source material indicates that the
provenance of each artefact can be reliably determined. This
conclusion provides important validation of the use of ion
beam analysis in obsidian artefact characterisation. Other
methods of bulk analysis such as neutron activation analysis
also use trace elements but require more sample and are more
time consuming and destructive.
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