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Kwangmin Jin, Minjung Lee and Young-Seog Kim, 2009, Geological study on the collapse of a carved stone
Buddha statue in Yeolam valley of Namsan, Gyeongju, Korea. Journal of the Geological Society of Korea.
v. 45, no. 3, p. 235-247

ABSTRACT: The recent recognition of many Quaternary faults near the Yangsan and Ulsan faults has resulting
in several new studies on the paleoseismicities and present activities of these faults. According to historical records,
earthquakes in the Gyeongju area(i.e., between the Yangsan and Ulsan faults) have resulted in significant human
casualties and extensive damage to properties. While repairing a seated Buddha statue in Yeolam valley, Gyeongju,
during May, 2007, a stone Buddha statue with an inferred weight of about 70 tons was discovered in a fallen position.
The fallen Buddha statue has an artistic style that is consistent with other statues that were constructed during the
late 8th century. The interpreted carving age of this statue coincides with the 779 A.D. earthquake in the Gyeongju
area. Hence, this study examines the reason for the falling of the Buddha statue and the original location and facing
direction of the statue. For this purpose, fracture patterns were measured around the fallen Buddha statue and
compared with fracture patterns in surrounding outcrop. Both fracture pattern sets match if the fallen Buddha statue
is rotated 20° clockwise. In other words, the statue fell with a 20° counterclockwise rotation. Although the exact
timing relationship between the fallen statue and any specific earthquake is difficult to prove, it is probable that
an episodic force, such as a landslide or earthquake, was responsible for the damage to the statue. Supporting
evidence for this style of deformation includes the weathering condition of the statue, the distribution of surrounding
blocks of rock, and the geomorphologic shape of the slope surrounding the Buddha statue.

Key words: Buddha statue, historical heritage, paleoseismology, archacoseismology, Gyeongju, earthquake,
fracture analysis
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Fig. 1. Distribution map of historical seismicity in Korea and Gyeongju area (modified from Kim et al., 2007).
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Table 1. Numerical comparison of ruined temples, re-
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tween Gyeongju city and Namsan area. (Gyeongju
National Research Institute of Cultural Heritages,
2004)

(unit: ea.)
Region Gveongiu

Cultural Namsan yeong)

. (except Namsan)
properties
Ruined temples 147 67
Repaired pagodas 15 16
Ruined pagodas 81 13
Stone Buddha statues 118 30
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Fig. 2. Location and geological maps of the study area (modified from Kim et al., 1971; Lee, 2000; Jwa, 2009).
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Fig. 4. a) & b) Overview of the study area showing unstable slope and the fallen Buddha statue. ¢) Close-up photograph
of the face of the Buddha statue (from Chosun Daily Newspaper, 2007).
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Fig. 5. a) & b) Overviews of the fallen rocks and outcrops around the fallen Buddha statue. ¢) & d) Another destroyed

seated Buddha statue near the fallen Buddha statue.
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Fig. 6. Equal-area stereographic projections of the fractures developed in outcrops around the fallen Buddha statue.
a) Distribution of all measured fractures. b) Major fracture sets developed in outcrops around the statue. ¢) Rose
diagram for all fractures shows predominant orientations of the fractures.
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Fig. 7. Detailed grid map on the horizontal plane of an outcrop around the fallen Buddha statue. a) Photo mosaic
of the horizontal plane. b) Sketch map of the structural elements and locations of sense indicators of the horizontal
section. Note that the equal-area stereographic projection shows fracture sets developed in the horizontal plane.
b-1 & b-2; slip sense indicators on the horizontal plane. Set C cross-cuts set B indicating left-lateral slip.
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Fig. 8. Schematic block diagram of the fracture patterns
developed around the fallen Buddha statue.
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Fig. 9. a) Photograph shows the resting position of the fallen Buddha statue. A geologist is measuring the fractures
on the rock block of the statue. b) Measured fracture surfaces surrounding the fallen Buddha statue. c-1) Equal-area
stereographic projection for the present-state surrounding surfaces of the fallen statue. c-2) Restored stereographic
projection of the surrounding surfaces by matching the sheeting joint with the bottom surface of the statue. c-3)
Major fracture sets within in situ granite. c-4) The major fracture sets in the statue are rotated 20° clockwise to match
with the major fracture sets within in sifu granite. d) Block diagrams showing upright position in present state (left)
and restored position with 20° clockwise rotation (right) based on fracture analysis.
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