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This research demonstrates the value of extensive collaboration between physics and
archaeology in using PIXE-PIGME analysis to study ancient trade in Papua New Guinea.

Obsidian has been recorded as a major exchange item in the Bismarck Archipelago
since European contact and has been found in archaeological sites in levels dating from
20,000 years ago. Initial investigations of artefacts from a range of sites in the Pacific
region using PIXE-PIGME showed that these traded items came from two major obsidian
source regions in West New Britain — Willaumez Peninsula and Mopir.

Archaeological investigations in these areas identified four well separated obsidian
flows which varied in terms of their spatial scale, ease of extraction of raw material, and
quality of obsidian for artefact manufacture. Extensive deposits of the by-products from
quarrying and artefact manufacture were associated with each flow. Using enhancements
in PIXE-PIGME, a finer discrimination was achieved that has allowed each artefact to be
assigned to one of the four sub-regions in the Willaumez Peninsular group. These results
have led to a better understanding of ancient trade practices.

Further analyses of archaeological materials from multiple sites in the Bismarck
Archipelago have shown:
1. During the Pleistocene (20,000 - 10,000 years ago) obsidian from both major source
regions was repeatedly moved to New Ireland, a distance of some 600 km. The Mopir
source predominated.
2. In the period 3500-1500 years ago Mopir was very rare probably because the source was
cut off due to a massive volcanic eruption.
3. Although proximity to outcrop is usually the major factor in determining which
obsidian was used, one excellent sub-source, Baki on Garua Island, was almost never
traded and was not always even the preferred source locally.
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