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X-ray Fluorescence Analysis of Illustrated Scrolls of
the Legends of Shigisan, a National Treasure

Yasuhiro HAYAKAWA and Seiji SHIRONO

The Illustrated Scrolls of the Legends of Shigisan (Shigisan engi emaki) held at
Shigisan Chogosonshiji temple is a major extant example of Heian period painting that
presents pictorializations of many of the legends related to Myoren, a saintly monk
credited with later having revived the temple. The set consists of three handscrolls, with
the first scroll known as The Scroll of the Rich Man of Yamazaki (Yamazaki choja no
maki) or The Flying Granary Scroll, the second scroll known as The Scroll of the Rite of
Spivitual Empowerment for the Engi-Eva Emperor (Engi kaji no makt), and the third scroll
known as The Scroll of the Nun (Amagimi no maki).

The Tokyo National Research Institute for Cultural Properties conducted an analysis
of the colorants used in all three scrolls by X-ray fluorescence spectrometry (XRF) during
2011-2012. Measurements (dia. 2mm) were taken at 707 places over the three handscrolls
by using a portable device.

Both Ca and Fe were detected in the XRF analysis of the Shigisan engi emaki at almost
all of the sites measured. Cu, Zn, Ag, Au, Hg and Pb were detected in the areas with
pigment, depending on the colors used and the thickness of their application. Ca and Fe
were discerned in areas that had almost no pigment usage. It was determined that these
elements come from the paper ground itself. In one section of the Engi scroll, Fe-based
yellow ochre pigment was used. Although Cu is a principal element in the green color of
malachite and the blue color of azurite, Cu-based pigments containing small amounts of Zn
were found in the blue areas of the Yamazaki scroll only. Au was particularly conspicuous
on the bowl in the Yamazaki scroll, the Buddhist wheel (7impd) in the Engi scroll, and the
great Buddha (Daibutsu) in the Nun scroll, where the gleam of gold color is almost invisible
to the naked eye today. Numerous instances of orange pigment appearing as an underlayer
for gold-colored pigments could also be discerned, and thus it was determined that a
Pb-based orange color pigment was used to heighten the gold color effect. Conversely, the
sites where Ag was detected on the Engi scroll were further characterized by the concur-
rent discernment of small amounts of Hg, although it is not possible at present to identify
the source of this Hg. Hg, which is a principal ingredient in red-colored pigment cinnabar,
was detected at almost all of the sites where red color was confirmed on the Shigisan engi
emaki. While there are many instances where only line drawing was used to depict the
figures in the Shigisan engi emaki, there are numerous instances of sites where traces of Pb
could be detected on faces, hands and other places.

This portable XRF device has been previously used in pigment analysis on the
National Treasure Tule of Genji scrolls (Tokugawa Art Museum and Gotoh Museum), and
the National Treasure Ban Dainagon scrolls (Idemitsu Museum of Arts). The use of the
same device and the same parameters means that the analysis results for the different
artworks can be compared directly.



