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Geological Environments and Deterioration Causes of the Buddhist Triad
Cave in Gunwi, Korea
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The Buddhist Triad Cave in Gunwi (National treasure No. 109) consists of porphyritic biotite granite, and it has
been deteriorated into microorganic smears, white films, brown rusts, granular decay, color changes, and joints by
the same weathering factors as rain, moisture, temperature variation and microorganic living. Main origin is proBa-
bly the rain that leaks into the cave along joints in Palgongsan granite, and then its moisture grows many microor-
ganism and is frozen over during winter. The granites around the cave regularly develop two NEE and NWW joint
sets that are conjugate to be a joint system. The NEE set extends far away with narrow joint spacings and affects
the leakage of the rains, and is divided into 4 joint zones, among which J, and J; immediately affect the leaking
water into the cave. An extensional joint, in northern wall of the cave, was formed by toppling of the block
between J,, and J; joint zones from widening the I, aperture by roots of a big pine tree, and passes through the J,
joint zone. This bypass allows no circulation of small rain, but a good circulation of heavy rain from influx to the
cave for a long pathway. Many joints and cracks, in the ceiling near the cave entrance, immediately get through the
J; joint zone, and have a good circulation of small rain 10 mm. Both Jm and J; joint zones are, therefore, chief
influxes that cause leakage of the rains.

Key words : Buddhist Triad Cave, Weathering factor, Joint set, Joint zone, Leakage, Chief influx
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Fig. 1. (A) A view of the Mount Yangsan situated by the
Buddhist Triad Cave; (B) A view of the cave with 4.25 m
in vertical diameter.
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Ag. 2. Simplified geological map(A) and Generalized geological map(B) around the Buddhist Triad Cave. 1, Jinju Formation; 2,
Hgik Formation; 3, Hupyeongdong Formation; 4, Jeomgok Formation; 5, Porphyritic biotite granite; 6, Biotite granite.
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Fig. 3. Rose diagrams of joints from all the rocks(A),
sedimentary rocks(B) and plutonic rocks(C).
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412 ST - A - ol8S-

AE 3uth A7 e & = 3ok

AENZ FHAN velde delxze N6s°~T0°E,
75°~85°SE9} N50°~70°W, 64°~70°SW 59] & AE
7F AR e, 27t AE 491 AE 39 sig
"t o] F delxe Mz gdaAe] o] she] A
AE o]t F Hz oM AE ot FA 53
Al Ve 9] 7HAo] Fi Aol Foh 1
HEg o] HAle A4EAY 23 ARAE
A wely] ol A7) Zoll AX AFEA ] Au)
P ARG G570 ARG A A
g 7oz spMdr).

3. #iERel

HENZS ST O 9YUES Dok FHde
24 dy)e dadhs X8 ARk 28y ¢
o] A2E BE3) 7] fsie, 93 g o=t
ANH FEfie StAEA AIMIAY HAEE A

STt

3.1 MEURe &

222 sp7ket Aol st oF 280 m Y| 3]
A7 425 m, SAY7A 420 m, $EAE 43 m2
%3 UthFig. 1B). g7 9949 /g yR 4
2 ol ARFL £3Y L o|FY HF e ¥
Holl= o} f & R2o] glv =LY AF7IK Folrt
oF 4.25 mell E3h i ol HFY E3o)
o} gl X2 JEe 2% 43N WEAS i3t
£ WP EeR 3Pitez oAt Tt A=
A t2=rh AEE HF oA F3) =X g
stz z7bsle uiglE Aol o] AEe BF
o] Bojd EE AEdAes wix|Ea Qloh 2
Z BEET wEdiEl] gdXEs FAle o Fho]
o) vlEE 8 Yol A U

311 F39 &

AEE F3pt ol vlulsiAITE A2 g Wiy
o] PlAEA T} Banuto 7 AEASFA FalE L
B89 A FIE LEEE=I - H ASHA 4
&0} glon o] A4g A3 AL g ma Az}
A vepdo

D PAELS

NAELSL A BEF) A& U] 93 A3
A st AgoiMe Ay S A Al el
& ) olglz A vehddh. ole 27, oIR A

Fig. 5. Serious deteriorations in the Buddhist Triad Cave
(A) Extentional joint, blackish algaes, yellowih green
mosses and blueish gray lichen on the back wall, and two
green ferns in the joint; (B) Brown rusts, and scaling and
mondmilch exfoliations showing some deterioration of
carving lines on the side of a block below the Buddha; (C)
White calcic film and blackish algaes and mosses on the
western wall.
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Fig. 6. A sketch of joints on the vertical wall of the
porphyritic biotite granite(A), horizontal section(B) and on
vertical section(C) showing locations of the J;,, J;, J, and J5
joint zones.
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Fig. 7. (A) Typical joint apertures in J, joint zone, and rock
surfaces covered with lichens and mosses; (B) Joint
apertures, showing 30 cm in width, near a big pine tree
upward 10 m from the cave top; (C) Plants growing along a
joint filled with soils, and upper rock surface covered with
lichens and mosses.
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Fig. 8. Joint spacings(A), apertures(B), and small joints
and cracks(C) in the J; joint zone of the NEE set.
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Fig. 9. Variation diagrams of electric resistances in Jm joint
zone.
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