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Development of a High-precision and Convenient Method for Provenance
Determination of Archaeological Stone Materials through Chemical Analysis and

Mathematical Statistical Analysis

Kamei, Atsushi
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Chemical Index of Alteration (Nesbitt and Young, 1982)

This research presents a comprehensive methodology for estimating the origin
of archaeological artifacts through a combination of chemical and mathematical analyses. Our
investigation utilizes the obsidian samples obtained from southwestern Japan and Paektu Mountain and
the tombstone samples distributed in the Izumo to Matsue regions. The study highlights three key
findings: 1) The glass bead method employing X-ray fluorescence analysis exhibits high precision in
data acquisition; 2) The application of the Chemical Index of Alteration (Nesbitt and Young, 1982)
proves to be a reliable indicator for estimating tombstone weathering extent; and 3) The chemical
discrimination diagrams and cluster analysis enable efficient identification of artifact provenance.
Notably, the combined approach of clustering and discrimination diagrams emerges as the most
effective strategy for rapid and accurate provenance determination in archaeological research.
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