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Tig. I. The altar, left side. Funhuang. cave 205, a Bodhisattva. Tang Dynastyy, its polychromo was changed. X-ray diffraction spectrum of the brown 
black pigment sample (from the right armpit of the Bodhisattva). mainly PbO;. 
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Fig. 2. Cave 334. Dunhuang. X-ray diffraction spectrum of the red pigment (from the lotus petal of the chief Buddha which in the Qing Dynasty 
was painted again), the main composition is Pb,Q,+HgS. 
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Li Zuixiong 

Coloured Clay Sculptures and their Protection at Mo Kao Grotto at Dunhuang 

In the 492 caves of the Mo Kao Grotto at Dunhuang more than 
2,500 clay sculptures, from Beiliang (4"' century AD) to the 
Yuan Dynasty (14 ,h century AD), covering 11 dynasties in all 
are kept. 

The technology of making these coloured clay sculptures falls 
into two categories. The first kind of technology is for those medi
um-sized and small sculptures. One ties elders and reeds around 
the complete wooden framework to form man-like structures, 
whose height reaches 20-30 meters. Instead of wooden frames, 
stone bases arc left when caves are dug. On the bases holes are cut 
to put in stakes on which rough and coarse grass clay is applied. 
The application of f ine clay completes the sculptures. 

All the clay sculptures of M o Kao Grotto are coloured, but 
their colours vary from dynasty to dynasty. In the Sixteen States 
Period and the Northern Wei Dynasty, the colours were simple, 
ranging from earth red, mineral green, azurite, white to black. In 
the Sui and Tang Dynasties, the colours became bright and bril
liant with many sculptures inlayed with gold. Especially at the 
zenith of Tang Dynasty, minium (PbiOj) was used extensively. 
The skin colour of the sculptures became dark brown or dark 
coffee due to the big change of minium. In the Five Dynasties 

Period and the Song Dynasty the colours tended to be light and 
elegant. In the Qing Dynasty, the sculptures were remoulded and 
repainted with gypsum as the white pigment, ultramarine as the 
blue pigment and cinnabar as the red pigment. 

Due to centuries of dampness, changes of temperature, rain
fall, rock percolation, the activity of soluble salt in the rock body 
and between rock layers, and other natural factors, the coloured 
sculptures have extensively suffered showing fading, colour 
change, cracking of the pigment layer, alkaline pulverisation, 
broken limbs and collapse caused by the decaying wooden 
frames, the dropping of clay caused by the weathering of stone 
bases, etc. 

To protect and repair the sculptures we have taken measures 
such as setting up and reinforcing the collapsed figures, replac
ing or repairing the wooden f rames , strengthening the weath
ered stone bases, repairing the pulverised pigment layers, 
thickening the cave roofs to prevent leakage and other environ
mental improvements. With the environmental monitor and 
analysis, we have control over the number of visitors in the caves 
so as to avoid the impact of C O : and moisture on the sculptures. 
See colour plate XVI. 
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