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ABSTRACT  The stone Buddhas and Shrine of Unjusa temple (Korea Treasure No. 797) in Hwasun formed in Koryo
Dynasty are unique style which the Buddha faces each other the back parts of south and north within the stone Shrine. The
stone Buddhas and Shrine are highly evaluated in historical, artistic and academic respects. But, the stone properties have
been exposed in the open system various aspects of degradations weathered for a long time without specific protective facil-
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ities. The rock materials of the stone Buddhas and Shrine are about 47 blocks, and total press load is about 56.6 metric ton.
The host rocks composed mainly of white grey hyaline lithic tuff and rhyolitic tuff breccia. In addition, biotite granite used
as part during the restoration works. The chemical index of alteration for host tuffaceous rocks and the replacement granites
range from 52.1 to 59.4 and 50.0 to 51.0, respectively. Weathering types for the stone Buddhas and Shrine were largely
divided with physical, chemical and biological weathering to make a synthetic deterioration map according to aspects of
damage, and estimate share as compared with surface area. Whole deterioration degrees are represented that physical weath-
ering appeared exfoliation. Chemical weathering is black coloration and biological weathering of grey lichen, which show
each lighly deterioration degrees. According to deterioration degree by direction of stone Buddhas and Shrine, physical
weathering mostly appeared by 39.1% on the sorthern part, and chemical weathering is 61.2% high share on the western
part. Biological weathering showed 38.3% the largest distribution on the southern part. Therefore, it is necessary to try hard-
ening for the parts with serious cracks or exfoliations, remove secondary contaminants and organisms through regular clean-
ing. Also necessary to make a plan to remove moisture of the ground which causes weathering, and estimate that need
established and scientific processing through clinical demonstration of conservation plan that chooses suitable treatment.

Key Word : Stone Buddhas and Shrine, Lithic tuff, Rhyolitic tuff breccia, Biotite granite, Weathering, Synthetic
deterioration map
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Figure 1. Appeararce of the Store Buddhas and Shrine in Urjusa temple. @) East, (B) West, (C) South and (D) North view of the stone Shrine. (B

Southern and (A Northern view of tre seated Budchas.
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Figure 2. Diagram stowing magnetic suscepiibilties of the host
rocks for the stone Buddhas and Shrire. (A Lithic tuff, ® Rhyoliic
tuft breccia, (C) Biotite granite.
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Figure 3. Lithology and microphotogaphs showing the major host rocks of the store Buddhes and Shrire. (A, D) Lithic ff, (B, E) Rhyoliic tuff

breccia, (C, F) Biotte garite.
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Table 1. Corerts of major (W%), minor and rare earthelement (ppm) for rock properties of the Unjusa temple .

Lithc tuff Rhyolite tuff breccia Biotite granite
No. UdL-1 UdL-2 UJL-3 UlL-4 UJS—1 UJR-1 UJR-2 UJS-3 UJB-1 UJB-2
SiCe 75.89 74.12 73.24 73.69 73.52 76.20 77.09 78.42 7.090 71.32
Al203 12.37 12.44 14.04 13.64 13.80 12.78 12.73 10.79 13.83 14,92
Fe203 1.09 1.18 1.35 1.44 1.72 1.12 1.34 0.82 2.91 2.43
MnO 0.03 0.05 0.05 0.05 0.06 0.05 0.06 0.05 0.06 0.02
MgO 0.26 0.40 0.46 0.41 0.46 0.16 0.16 0.09 0.90 0.57
CaO 0.40 1.45 0.67 0.50 0.27 0.68 0.92 0.09 2.47 2.32
Na20 3.87 3.20 1.96 3.71 2.09 3.16 3.03 0.63 3.43 3.72
K20 3.26 3.20 5.02 3.82 5.10 4.44 4.32 8.06 3.40 3.67
TiCe 0.15 0.15 0.17 0.22 0.22 0.06 0.07 0.12 0.39 0.45
P20s 0.03 0.04 0.03 0.05 0.07 0.03 0.03 0.03 0.16 0.15
LOI 1.52 3.20 2.66 1.70 2.44 1.04 1.09 1.09 0.50 0.59
Total 98.87 99.42 99.64 99.22 99.78 99.70 100.80 100.18 98.96 100.20
Ba 694 623 64 711 1017 839 770 1702 673 1340
Be 2 2 2 2 2 2 2 2 3 2
Cs 4.2 10.3 11.5 12.9 9.8 1.7 2.1 2.9 5.2 1.6
Cu 3 2 6 8 9 3 10 8 3 4
Hf 2.9 2.6 3.8 4.0 4.1 2.4 2.3 3.0 4.5 4.6
Ni 4l 4l 3 46 22 ¢ 160 65 4 1
Pb 23 24 24 32 56 24 32 36 28 22
Rb 110 90 101 122 100 110 160 176 130 90
Sc 2.2 2.3 3.0 3.1 3.1 2.7 3.0 2.0 4.5 2.1
Sr 213 295 166 189 190 90 84 99 327 628
\Y, 6 5 1 9 18 5 5 13 38 25
Zn 37 32 51 46 64 36 40 27 62 70
Zr 115 109 130 131 144 62 66 108 158 189
La 29.1 34.2 33.9 71.6 17.3 23.1 23.1 15.2 53.7 46.7
Ce 45 53 54 88 35 39 43 26 88 75
Nd 14 18 18 39 9 10 11 9 25 32
Sm 2.2 3.1 2.9 7.5 1.1 2.9 3.1 1.4 5.4 4.3
Eu 0.5 0.6 0.6 1.8 0.5 0.5 0.5 0.3 1.0 0.9
Tb 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Yb 1.4 1.5 1.8 2.0 1.4 1.4 1.6 1.5 1.3 0.6
Lu 0.22 0.24 0.27 0.31 0.24 0.25 0.27 0.25 0.29 0.09
Clia* 53.80 58.71 55.03 59.36 52.26 53.20 52.09 52.90 50.03 51.04
WP 65.85 63.91 69.59 64.68 61.83 69.22 64.37 66.87 66.49 64.87
WP 1.75 -2.68 1.68 -2.13 -3.78 3.74 5.02 3.55 15.90 12.70

Fe20s; as total FeO, CIA*; chemical index of aleration by Nesbit and Young (1 982; 1984)"'*, WP, weathering Parker index, WPI™*; weather—

ing potertial index by Nesbitt and Yourg (1982; 1984)."""
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Figure 8. Representative chemical weathering of host rocks for tre stone Buddhas and Shrire. (A) Northern under base rocks show yellowish
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Figure 9. Representative biological weathering of tost rocks for the stone Buddhas ard Shrire. (A) Green foliose covers the wall rock. @) Surface
green dscoloration by green algae. (C) Scanring electron microscope image of organic roatlets grown into the host rock .
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Figure 11. Synthetic deterioration maps of the Stone Buddhas. (A) Southern and (B) Northern view for deterioration details of the seated store
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