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Abstract: The west stone pagoda of Gameunsaji temple site (National Treasure No. 112) has been
damaged mainly by fracture, exfoliation and granular disintegration. In this study, the source area of the
rocks using the west stone pagoda was examined in terms of petrological feature, magnetic susceptibility,
and y-ray spectrometer. The stones include abundant crystal fragments of biotite, quartz and feldspars in
the fine-grained matrix; they are petrographically discriminated to vitric-crystal tuff or crystal tuff.
Measured magnetic susceptibility values are of from 10 to 20 (x107 SI unit). From the y-ray spectrometer
measurement K, eU, and e€Th contents of the stones are about 3%, 0 to 8 ppm, and 9 to 18 ppm,
respectively. These features are used as indicators to presume the source area of the stones. Comparing the
petrographical and chemical characteristics between the stones of the west stone pagoda and the country
rocks near the Gameunsaji temple site, it is suggested that the most similar country rock to the stones
could be dacitic volcanic rocks of the Beomgokri group in the Waeup basin. The Beomgokri group is
lithostratigraphically divided into Waeupri tuff, Yongdongri tuff, and Beomgokri volcanic rocks. Among the
three rocks, the crystal tuff of the Beomgokri volcanic rocks seems likely to have been the source rock
of the stones of the west stone pagoda.
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Fig. 1. Analyses of magnetic susceptibility and y-ray
spectrometer for the west stone pagoda of Gameunsaji
temple site. (A) SM20 magnetic susceptibility meter used
for measuring bulk magnetic susceptibility in situ. (B)
GRM260 y-ray spectrometer used for measuring radio-
active element contents in situ.
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Fig. 2. Photographs showing weathering surfaces of the west stone pagoda. (A&B) Exfoliations of the west stone

pagoda. (C&D) Cavities of the west stone pagoda.
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Fig. 3. Petrological features of the west stone pagoda. (A) The surface of the west stone pagoda showing euhedral biotite
crystal fragments. (B) The slab of falling off sample from the west stone pagoda, included of euhedral bitotite and pla-
gioclase crystal fragment. (C&D) Thin section of the west stone pagoda, composed of quartz (q), plagioclase (pl), biotite
(bt), and amphibole (amp). The matrix is composed of fine grained crystal fragments of quartz and plagioclase.

SR FEWEo] F vEhvH, Algel 712E 7
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Table 1. Modal composition of the west stone pagoda and country rocks

Rock Stone Waeupri Yongdongri tuft Beomgokri crystal tuff
oc e
op pagoda tutf GS04 GS05 GS06 GS07 GS12 GS16

Quartz 39 4.0 02 6.7 3.1 0.2 0.2 1.5
Alkali feldspar 1.2 0.1 0.1 4.5 72 3.0 1.5 2.0
Plagioclase 29.6 229 333 243 20.6 33.0 294 26.1

Crystal Biotite 42 22 42 4.9 3.1 3.1 6.2 5.2
Amphibole 1.3 0.3 1.5 0.4 0.5 1.2 22 0.7
Opaque mineral 13 12 1.9 12 1.5 1.8 0.7 0.6
Total 41.6 30.8 41.1 419 36.0 422 40.2 36.0

Matrix 584 683 589 56.5 63.2 57.8 59.8 64.0

Rock Fragment - 0.9 - 1.5 0.7 0.1 - -

Total (%) 100 100 100 100 100 100 100 100
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Fig. 6. Geological map of the study area and sampling sites (after Son et al, 2002).
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Fig. 7. Petrological features of the Waeupri tuff. The surface (A) and slab (B) of the Waeupri tuff included rock frag-
ments(mudstone chip). (C&D) Thin section of the Waeupri tuff compased of quartz (g), plagioclase (pl), alkali feldspar
(af), and bietite (bt). The matrix is composed mainly of vitric and fine grained crystal fragments of quartz and plagio-

clase.
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Fig. 8. Petrological features of the Yongdongri tuff. The surface (A) and slab (B) of the Yongdongri tuff including many
plagioclase crystal fragment. (C&D) Thin section of the Yongdongri tuff composed of plagioclase (pl), quartz (q), and
biotite (bt). The matrix is composed mainly of vitric and fine grained crystal fragments of quartz and plagioclase.
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Fig. 9. Petrological features of the Beomgokri crystal tuff. The surface (A) and slab (B) of the Beomgokri crystal tuff
showing euhedral biotite crystal fragments. (C&D) Thin section of the Beomgokri crystal tuff composed of quartz (q),
plagioclase (pl), and biotite (bt). The matrix is composed of fine grained crystal fragments of quartz and plagioclase.
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