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gold-like appearance

yellow organic varnish/resin
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Constituent Material Analysis of the
Bamiyan Buddhist Mural Paintings (II):
A Study of Pseudo-gold Leaf Technique Discovered
at Cave N(a) using Synchrotron-based pFTIR

Yoko TANIGUCHI, Marine COTTE’, Emilie CHECROUN " and Hidemi OTAKE

Two seasons of conservation works in Cave N(a) of Bamiyan site, 7" century AD, allowed the
discovery of unique patterns of palmette and mythological animals under black soot-like deposit,
showing a golden metallic material on a red colour background. A series of scientific analysis confirmed
the stratigraphical structure of the paintings and its constituent materials.

Observation of the polished sections of the samples under PLM microscope with normal/UV light
sources showed that some organic layers were first applied on the earthen rendering wall, followed by a
white ground layer and an organic mordant under a silver-coloured metal leaf (appx 20um in thickness).
In order to achieve the optical effect of the tin leaf similar to gold, some yellowish organic resinous
material was applied on the metal leaf. SEM-EDS results indicated that the metal leaf was constituted
of tin with some lead and that the white ground was made of lead. A thin deposition of calcium on the
surface of the topmost organic material was detected.

Synchrotron-based uFTIR at the European Synchrotron Radiation Facility (ESRF), which has
been applied for analysis of works of art with great advantages, provided most surprising results: that
the white ground was consisted of cerussite/hydrocerussite and lead soaps and that major component of
the organic layer and the mordant was drying oils. The yellow organic material on the tin leaf seemed
to contain mostly natural resins with possible organic colourants. The surface of this organic material
has partially transferred into calcium oxalate which may have partly resulted in the darkening of the
painting surface.

This study is the first identified example of the use of drying oil and possible natural resins in
mural paintings in Central Asia. Further studies of surrounding sites and other caves of Bamiyan are

expected to provide deeper and broader understandings of the painting techniques along the Silk Road.
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