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Report on the Scientific Study and
Restoration of Suzuki Chokichi’s Twelve Bronze Falcons

Kitamura Hitomi

This essay reports on the scientific study and restoration of Suzuki Chokichi’s Twelve Bronze Falcons,
an exemplary metalwork from the Meiji period (1868-1911).

First, to examine their structures, X-ray radiographic images were taken of each falcon. A characteristic
common to all the images was the observation of structures that are hypothesized to play the role of the base
for the metallic parts on the surface, inside the torso from the back to abdomen, inside the crotch where the
legs attach, and inside part of the head. Each falcon is composed of multiple parts, including the legs, head,
torso, and wings. It is thought that they were assembled by fixing those parts to the base structures with pins,
screws, or bolts. Use of an endoscope confirmed that screws can be seen through the openings between the
feathers and the chest.

Next, to gather information on the metal elements used in the twelve falcons’ base metals, we carried
out fluorescent X-ray analysis of each of their major parts, including the head, eyes, beak, chest, wings, and
feet. Copper (Cu) and zinc (Zn) were detected in most of those locations. It was thus confirmed that the
falcons were cast of copper or brass (a copper-zinc alloy).

X-ray diffraction studies of the falcons detected gold (Au) as the main element, plus cupric oxide
(CuO) and cuprous oxide (Cu20). Since those results differ from the materials found using fluorescent
X-ray analysis, it is confirmed that extremely thin metal films made of gold, silver, or an alloy have been
formed over the surface of the base metal, changing the color of the surface. That is, the surfaces of the
copper or brass castings have been plated.

Based on these results, it is thought that the Twelve Bronze Falcons were created by forming the
bodies of cast copper or brass, then applying chasing to their entire surfaces, plating them to change their
color, and applying patination. Then the parts were assembled. In the future, optimizing X-ray intensity,
exposure time, angle, and other conditions for taking X-ray radiographic images and pinpointing the plating
method used are expected to lead to an overall clarification of these works’ structure and materials.

(Translated by Ruth S. McCreery)



