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Stone Buddha with Square Pedestals in the Blue House using nondestructive petrological analysis.
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ABSTRACT: A nondestructive petrological investigation was carried out to identify the original location and form
of the Gyeongju Seated Stone Buddha with Square Pedestals in the Blue House (so-called Stone Buddha in the
Blue House). The Statue is a representative stone Buddha statue of Silla (9th century) but its original location is
controversial and some parts were missing. Based on the petrological observation, magnetic susceptibility and
gamma spectrometry, its stone material was identified as medium-grained alkali feldspar granite. This kind of
granites are widely found in the Namsan, Gyeongju. It is very likely that the Namsan granites are the source of
rock of the Stone Buddha. The Yudeoksa (Igeosaji temple site) and Namsan are possible to be the original home
of'the Buddha Statue since there are petrologically identical alkali feldspar granite outcrop distributed in Namsan
and stone heritage made of the same stone type in both places. An investigation on the square middle stone base
in the Chuncheon National Museum reveals that it is less likely to be the missing part of the Buddha statue as the
stone base is fine- to medium-grained pink feldspar granite and has different magnetic susceptibility from the
Buddha statue. This study confirmed the contribution and significance of petrological investigation to identification
of stone heritage in Korea.
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Administration, 2018). ©] 42 191349 F0|
A AEE FAA 19393 2AF=H BA7HE ot
2 o FsHHA A o] 2= et A RITkCultural
Heritage Administration, 2018). A=Ak £
A o] wj 2] e}t FA4|7F 2% S Al B xtel &
83 A2 TS dholgk o1 (Moon, 2018) 44
A7F et ek S04 ol 15t 2ol ol
A 273 2AMAF7 E7Fs R

Az o2 do] BE A GA FARH|EA
7 E HESIL B9 X9 AE ST ¢
F= A5 Sl8l sreAE AAE I Ao
S Ao A fohare s AEet 24 of) o3
o2 o] 3lew(Moon, 2018), A H FthAo] =
PEAHETo| 270 Jltkar HsfAuKLim, 2017)
o] JA| AFo| Bt At o3t ZAIES 3l
Ast= At E Algsta A5hd ZARRE R
517] 918l Az 2] G4 sH mlata ARl 4k
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dH o= o]Ro|7 E3HA Q] AXE HtH o7
TEsHE AT S QoA o9 EEetA X E
o] ojn] H-2 AFAE7} AU AFHHE]
Y= 7HaL ik o] 2T A AFES] AA)
olgo] tet LTt ZAZ AN Golui g
APe Fo Anke S AT Bk ohfeh Hxg
Aro] BUARE s o) QBB FAHS R
osl=d] $83 g5k 5|11 Qlth(Barba ef al., 2009;
Lee, CH. et al., 2010a, 2010b; Lee, J.W. et al., 2010;
Lee, M.S. et al., 2010, 2016; Kim, S.D. et al., 2011;
Kim, J. et al., 2013; Al-Bashaireh and Dettman, 2015;
Kim, SW. et al., 2015; Park et al., 2015; Zoghlami
etal., 2017).
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o) o2} dRste] L o] AEAL F
fyolek= o] JRAeHIH 1b; Lim, 2017; Moon,
2018).
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Fig. 1. Full views of the Gyeongju Seated Stone Buddha with Square Pedestals

b L TR S A S/

in the Blue House (a) and middle

stone base in the Chuncheon National Museum proposed for a missing part of the Buddha in the Blue House (b).
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Fig. 2. Petrological characteristics of the Buddha in the Blue House and the middle stone base in the Chuncheon
National Museum. (a) Alkali feldspar granite of the Buddha body. (b) Alkali feldspar granite of upper stone base.
(c) Cavities observed in the Buddha body. (d) Pink feldspar granite of the middle stone base in the Chuncheon National
Museum. (e) Close view of the pink feldspar granite. (f) Fine- to medium-grained quartz, feldspar and biotite of
the pink feldspar granite.
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Fig. 3. Magnetic susceptibility (a) and concentrations of potassium, uranium and thorium measured by gamma spec-
trometer (b) of the Buddha statue in the Blue House and the middle base stone in the Chuncheon National Museum.
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Table 1. Concentrations of potassium, uranium and thorium and total dose rate of the Buddha statue in the Blue
House and middle base stone in the Chuncheon National Museum.

40 Total dose rate

Type No K (%) 238U (ppm) 232Th (ppm) (nGy/h)

1 5.74 7.70 3431 204.29

2 5.08 5.77 27.25 167.11

- ]f’h“edg}l‘jebﬁiﬁse 3 5.62 6.62 29.50 184.66
4 472 491 27.56 158.24

5 5.03 7.22 25.20 169.61

1 471 6.73 28.32 170.44

2 5.26 7.70 27.21 180.40

Eﬁ’ﬁf&ﬁiﬁjﬁfi 3 478 7.68 29.65 179.99
4 5.53 7.26 29.81 187.83

5 473 6.42 25.71 162.39

1 445 5.86 20.88 143.47

Middle base stone 2 4.37 5.21 25.27 149.81
in Chuncheon 3 455 4.53 25.75 149.38
National Museum 4 4.46 5.48 2531 152.55
5 453 5.86 21.58 146.34
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Fig. 4. Old recordings of the Buddha statue in the Blue House. (a) Historic remains of Chosun published in 1917.

(b) An article reported in Maeil Sinbo Newspaper (1934). (c) Museum Report written in 1938.
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Fig. 5. Geological and topographic setting of Namsan area in Gyeongju (Lee and Hwang, 1999).
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Fig. 6. Petrological characteristics of alkali granite and microscopic granite found in Namsan area and Igeosaji temple
site. (a) Alkali feldspar granite outcrop at the Samneunggye valley in the Namsan. (b) Close vies of the me-
dium-grained alkali feldspar granite at the Samneunggye valley. (c) Samneunggye Seated Buddha Statue in Namsan
(Treasure 666) made of alkali feldspar granite. (d) Samneunggye Seated Yaksa Buddha Statue from Namsan (stored
in the National Museum) made of alkali feldspar granite. (¢) Micrographic granite embedded in alkali feldspar out-
crop at the Yaksugye valley in the Namsan. (f) Cavities developed in the fine-grained micrographic granite of the
Yaksugye Seated Buddha Statue in Namsan. (g) Stone remains in the Igeosaji temple site Gyeongju. (h) Micrographic
granite of the Stone Pagoda (basement) in the Igeosaji temple site. (i) Alkali feldspar granite of the Stone Pagoda
(body) in the Igeosaji temple site.
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Fig. 7. Polarised microscopic image and X-ray diffraction patterns of alkali feldspar granite sampled in the Namsan,
Gyeongju. (a) Microphotograph showing medium-grained alkali feldspar, quartz, biotite and hornblende. (b) X-ray
diffraction pattern showing quartz, albite and microcline.
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Fig. 8. Magnetic susceptibility and gamma spectometric results for rock materials of the Buddha statue in the Blue
House, Namsan and Igeosaji temple site. (a) Magnetic susceptibility. (b) Gamma spectrometry. 1; Alkali feldspar
granite in Samneunggye,valley, 2; Seated Buddha in Samneunggye, Namsan (Treasure 666), 3; Seated Yaksa Buddha
in Samneunggye (stored in National Museum), 4; Micrographic granite in Yaksugye valley, 5-1; Micrographic granite
of Stone Pagoda (basement) in Igeosaji, Gyeongju, 5-2; Alkai feldspar granite of Stone Pagoda (body) in Igeosaji, Gyeongju.
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Table 2. Concentrations of potassium, uranium and thorium and total dose rate of provenance outcrop rocks and

relevant stone heritage in Namsan.

Total dose rate

40 0 238 232,
Number No K (%) U (ppm) Th (ppm) (nGy/h)
) 1 4.10 10.44 31.14 190.53
Alkali feldspar granite 2 4.20 10.95 26.59 183.42
in Samneunggye, 3 432 9.94 36.44 203.73
1 5.43 15.28 43.69 266.64
2 . 2 5.17 9.46 39.40 219.60
Sitting Buddha in 3 5.43 14.46 35.96 242.74
Samneunggye,
5 4.52 11.11 35.74 217.01
1 4.95 12.10 38.02 228.16
3 2 4.82 17.02 42.59 256.81
Sitting Yaksa Buddha 3 4.50 13.14 37.38 226.68
in Samneunggye
(stored in National 4 4.72 9.42 36.84 207.04
Museum) 5 3.71 10.51 30.79 184.96
6 3.79 8.90 29.15 172.76
1 4.00 12.18 34.61 207.79
2 5.25 16.17 40.19 261.12
3 4.49 15.82 38.12 243.53
, 4 . 4 4.19 9.59 38.81 206.02
Micrographic granite
in Yaksugye 5 434 15.57 35.75 234.28
6 4.35 13.68 36.79 226.28
7 4.84 13.39 35.88 228.82
8 4.92 16.38 40.79 259.03
1 4.08 5.73 16.21 126.27
5-1 2 3.91 3.14 22.01 123.98
Stone Pagoda 3 3.92 5.20 23.72 139.93
(basement) in
lgeosaji, Gyeongju 4 3.93 6.59 16.10 126.49
5 3.95 7.00 22.09 146.48
6 4.13 9.37 21.04 159.63
1 4.04 6.45 20.79 141.28
50 2 3.66 6.53 21.57 138.73
Stone Pagoda (body) 3 3.66 7.33 23.49 148.07
in Igeosaji, Gyeongju 4 3.51 6.09 19.39 128.88
5 4.24 6.13 20.41 141.21
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