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Chemical Study on the Bronze Weapons and Dofaku

Excavated at the Kojindani Site
—Non-destructive and Lead Isotope Analyses—

Hisao MABUCHI, Yoshimichi EMOTO, Takeo KADOKURA,
Yoshimitsu HIRAQ, Shigeo AOKI and Karoku MIWA

In the summer of 1984, an assemblage of 358 bronze sword blades were found a few
meters up a hill in the Kojindani area, Shimane Prefecture. The sword blades which all
measure about 50cm in length and weigh about 500g' are of the Yayoi type and estimated
to have been made in Japan some 1800 years ago after the style of Korean prototype. They
were laid in four rows on a square-shaped platform, covered with soil and were kept
untouched until the persent day. The excavation was carried out by archaeologists of the
Shimane Prefectural Office in cooperation with some staffs of the Nara National Cultural
Properties Research Institute. In July 1985, another group of Yayoi bronzes were excavat-
ed at a location very close to that of the preceding year. They consist of 6 dofaku and 16
bronze spearheads. All of the bronze weapons and dofakn excavated in the Kojindani area
were designated as National Important Cultural Property. '

By the request of the Agency for Cultural Affairs (Bunkacho), we took charge of
chemical examination of these bronzes using non-destructive methods. X-ray fluorescence
analysis showed that the major components of the sword blades are copper, tin and lead,
which are common with Yayoi bronzes. X-ray diffraction revealed the presence of
malachite, azurite and cuprite in the surface layer of the sword blades, but no evidence was
obtained on the existence of copper hydroxychloride. Lead isotope analysis of all the
* gpecimens brought some unexpected information not only on the material provenance but

also on the location of casting and related processes in the case of the sword blades.

Four rows of the sword blades were named in situ A, B, C and D from west to east and
-the sword blades of each row were numbered from south to north. Thus, A-34, B-111, C-120
and D-93 are those having the highest numbers of each row. Judging from the lead isotope
ratio patterns already established on ancient East Asian bronzes, we found that one
specimen {A-26) contains Korean lead and 13 specimens contain Chinese-Korean mixed lead
while the rest contain Chinese lead. The key point of discussion lies in an abnormally
concetitrated distribution of Korean lead and mixed lead in Row A. Besides A-26, 7
specimens containing mixed lead were found among 34 specimens of Row A, while only 2
each were found in other longer rows. From detailed examination of isotopic-data as a
function of the order in rows, we could estimate a possible operation of casting which might
have taken place in the Yayoi period as follows :

The casting of the sword blades was carried out at a location not far from the Kojindani
site. The crucible used was a small one which allowed casting only one sword blade at a
time. Most of the material came from China and some broken objects or scraps of old
casting which contain Korean lead were added, although not very often, to bronze melt as
supplementary material. As a few sword blades were cast, they were put on a platfrom,
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which was specially prepared for storage, in a reverse order to the present numbering, i.e.
D-93 to A-1, and this operation was continued until material exhausted. The sword blade
A-26 which was used as a model for making molds was put down, being of no more use, on
the platfrom as the end of casting became near. After that (A-25 to A-1), use of scraps
became frequent.

The dotaku and spearheads are estimated to have existed before the time of manufactur-
ing the sword blades, because the percentage of objects containing Korean lead is greater
in number among the former than among the latter, i.e. 5 dofaku out of 6 and 4 spearheads
out of 16, as opposed to only one sword blade out of 358.



