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Lithological study of ancient roof tiles in the Gyokusen-kan Collection of
the Kyushu University Museum, Japan

Yoshiyuki [IZUKA"Y and Wakako CHIKARA?

D Institute of Earth Sciences, Academia Sinica, No. 128, Sec. 2, Academia Road, Nangang, Taipei 11529, Taiwan (ROC)
2 Onojo Cocoro-no-furusato-kan City Museum, 3-8-3 Akebono-cho, Onojo-shi, Fukuoka, 816-0934 Japan

A series of lithological analysis for ancient roof tiles has been carried out using the electron microprobe technique. Thirty-two roof
tile samples were selected from the Gyoku-sen-kan collection in the Kyushu University Museum, and are typologically-dated from the
Asuka to Heian Periods, corresponding to the 7th to the 12th centuries AD. Based on electron microscopic observation, the textures of
rooftiles’ interiors are divided in two types, such as sintered and welded textures that correspond to lower and higher firing temperatures,
respectively. From the sections of sintered textured samples, quartz, K-feldspar, albite, plagioclase, biotite and muscovite of granitic
origin, and glass shards, plagioclase and biotite of volcanic origin were identified. Mineral and glass assemblages suggest source materi-
als were mixtures and it is difficult to identify distinct source areas. The contained volcanic glasses are derived from Aira caldera (AT)
and Kikai caldera (K-Ah), which are meaning the firing temperature was not reached about magma temperature. The results indicate
that there are three different firing temperatures, namely: lower (650-850°C) with mica; medium (850-1150°C) with volcanic glass; and
higher (1150-1400°C) without volcanic glass and welded texture. It is suggested that high-temperature firing technique of kiln was not

established yet in the early period of roof tile manufacturing in Kyushu area.

Keywords: Gyoku-sen-kan collection, ancient roof tiles, firing temperature, texture of interior, tempering minerals, distal tephra



