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Photo, 1 Three sub-groups of miniature bell
There are three sub-groups in the miniature bell : (a) is called Korean miniature bell, (b) is Korean type
miniature bell and (c) is bronze bell type miniature bell
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Table2 Relative intensities of XRF spectral lines of a miniature bell
excavated from Takatanobaba Sanchome Site of Tokyo
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Fig.6 X-ray Fluorescence spectra of a miniature bell excavated from Fujie B site of Ishikawa prefecture
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Relative intensities of XRF spectral lines of a miniature bell

excavated from Fujie B site of Ishikawa prefecture
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Yoshimitsu HIRAO, Hiroko SUZUKI", Youich INOUE?, and Minoru MORITA ®

1) Tokyo National Research Institute of Cultural Properties, Division of Conservation

Science:13-27 Uenokouen, Taitoku, Tokyo 110-0007 JAPAN

2) Tokyo National Museum, Curatorial Board, Department of Japanese Archaeology :
13-9 Uenokoen, Taitoku, Tokyo 110-0007 JAPAN

3) Agency for Cultural Affairs, Fine Arts Division: 3-2-2 Kasumigaseki, Chiyodaku, Tokyo
100-0013 JAPAN

Lead isotope ratios and chemical compositions of miniature bell (small Dotaku ; bell-s
haped bronze object) in old Japan were measured for the understanding of its origin, rela-
tionship with ordinary bronze bell (Dotaku; bell-shaped bronze) and significance in
archaeology. It is said that the miniature bell was first observed in Korean Peninsula in 4th
centuries BC and then was appeared in Japan in late Yayoi period. Some of the bells were
excavated in early Kofun period. The distribution area of them in Japan is fairly wide
enough from Kyushu island to Kanto area in Honshu island. The total numbers of miniature
bell excavated are nearly 40. The relationship with miniature bell to ordinary bronze bell
which were found more than 400 is one of a large problem to understand the existence of
miniature bell.

Lead isotope ratios of miniature bell were measured with a surface ionization mass
spectrometer after lead was separated with the chemical method. Chemical composition was
measured with X-ray fluorescence method over the corrosion objects without treating the
sample surface.

From the chemical composition, the main components of miniature bell were found to
be copper, tin and lead and minor components were antimony, silver, arsenic and iron. The
composition suggested a typical bronze composition as those age.

Lead isotope ratios of the most of miniature bells were distributed in the same area
with the usual bronze samples from northern China and were not the same with the unified
value which were expressed with late type bronze bells. The distribution pattern seemed sys-
tematically different with the late type of ordinary bronze bell distribution of the same age.
The value of primitive type of miniature bell showed extraordinary different value from the

others. This value might mean some kind of relationship to Korean peninsula. ./~



