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Provenance Studies for Prehistoric Obsidian by Using
Mössbauer Spectroscopy
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The iron compounds in minerals of obsidians from the continental Far East, Mount Baekdu
(Baedusan) near the Sino-Korean border and Kyushu in southwest Japan were studied using 57Fe
Mössbauer spectroscopy. The mineral Pyroxene (FeSiO3) in obsidian was found in the metamorphic
rocks of Mount Beakdusan and Kyushu. However, the mineral biotite in obsidian was found in
Kyushu only. The chemical compounds of the microlites in obsidians from Mount Baekdu are quite
different from those in the Kyushu obsidians. The Mössbauer spectrum measured on the Baekdusan
obsidian was fitted using two sextets, two ferrous iron doublets, and a ferric iron doublet tentatively
assigned to clinopyroxene. Two sextets result from the nonstoichiometric magnetite. In contrast,
Kyushu obsidians consisted of two sextets, a ferrous iron doublet for clinopyroxene, and a ferric
iron doublet tentatively associated with biotite. In mineralogical and geochemical studies on the
Baekdusan and Kyushu obsidians, the origination of the magma compositions and the crystallization
environments were confirmed to have been different.
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I. INTRODUCTION

Archeological obsidian in the continental Far East is
mainly formed as volcanic glasses hyalomelanes. Two
provenances, – Mount Baekdu (Baedusan) near the Sino-
Korean border and Kyushu in southwest Japan, are well-
known for having Korean prehistoric obsidian artifacts
[1,2]. The obsidian relics in South Korea discovered at
many prehistoric sites are located at open-air localities
dated between c. 25–30 ka and 5–6 ka by using radio-
carbon dating measurements [3,4]. Very informative fea-
tures related to human habitation are well found in Pleis-
tocene regions, but the gradual accumulations of relics
over time are discovered in Fluvio alluvial deposits. The
making of handy tool or the use of obsidian were not re-
ported in the Paleolith Age. The obsidian relics as handy
tools are more pronounced in the Neolithic Age. The
only source known to be a good enough material for pre-
historic tools on the Korean Peninsula is Baekdu Moun-
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tain (also named as Changbai mountain), a volcanic zone
close to the Sino-Korean border [5–7]. Recently, several
researchers have published evidence claiming that the
relics of the obsidians in the southern part of South Ko-
rea, such as the sites of Dongsam-dong, Tongyeong and
Yeosu, are genetically similar to those of the Kyushu ob-
sidian [7–9]. However, understanding the differences in
composition between Baekdusan and Kyushu obsidians
is very important in proving the origin of the obsidian
relics on the Korean Peninsula, and such research has
yet to be completed.

The study of microlite has a very long history in this
archeological investigation. Microlite is well knoen to be
a crystallized rocks under the supercooling conditions of
volcanic magma. Although research in microlite min-
eralogy has been done considerably since the 1960s, re-
searchers trying to prove of the origin of obsidian arti-
facts by using geochemical data missed the importance
of analyses of microlite chemical effects independently
[10–12]. Recently, the chemical differences between rock
-body and microlite in quiet a few parts of the whole
rock were accepted. However, the analyses of microlites
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