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Petrochemical Study on the Granitic Gneiss
in the Gurye-Suncheon, Korea

Kyu-Seong Cho*

ABSTRACT: Main aims of this study are to clarify petrochemistry of the granitic gneiss in the Gurye-Sun-
cheon area. The origin of the metamorphic rock is evaluated from the abundance of Na,O, the TiO)/Al,04
ratios, the Harker variation diagram and Al,Os/(Na,O+K,0+CaO) ratios of the major elements, and the fre-
quency distribution and average abundance of the trace elements. The trace elements of the granitic gneiss in
the studied area are compared with those of the granitic rocks with shales in the other areas. The abundance
of Na,O is lower than 3.27% and the TiO,/Al,O5 ratio is 0.04. Also the Harker’s variation diagram indicate
this granitic gneiss correspond to sedimentary origin or S-type granite. The average abundance for trace ele-
ments of the granitic gneiss is similar to that of the shale, and the frequency distribution shows extensive dis-
tribution and irregularity. But xenolith are observed in the field survey, it is evidence of igneous origin, and
then origin of the granitic gneiss in studied area is S-type granite.
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Fig. 1. Geologic map and sampling site in the studied area.
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Table 1. Major elements analyses of the granitic gneiss in the Gurye-Suncheon area. (wt. %)
Sample Si0, ALO; Fe0, MgO0 (a0 NaO K,0 TiO, P,0s MnO  total
SCggn 3 67.14 14.62 5.80 1.81 291 2.65 3.41 0.68 0.11 0.07 9¢.20
SCggn 6 67.06 14.94 6.41 1.75 2.54 233 3.86 0.54 0.13 0.06 9¢.62
SCggn 9 70.13 13.24 8.57 2.52 028 0.86 3.81 0.65 0.10 0.09 10025
SCggnl2 77.73 11.71 3.55 1.27 1.39 2.18 1.34 0.32 0.07 0.03 90.59
SCggnl6 7717 11.28 4.44 1.43 1.29 2.13 1.31 0.55 0.07 0.04 94.71
SCggn23 59.64 18.68 9.26 4.01 0.26 1.08 5.28 0.90 0.11 0.06 94.28
SCggn28 58.85 22.76 6.41 237 0.64 1.75 6.02 0.94 0.11 0.04 99.89
SCggn30 52.31 20.83 14.87 5.11 048 0.66 3.74 1.47 0.13 0.12 90.72
SCggn35 62.11 19.93 4.59 1.85 0.65 1.81 8.10 0.32 0.13 0.02 90.51
SCggn38 66.78 17.27 6.27 221 0.62 1.39 4.85 0.65 0.10 0.05 100.19
SCggn4?2 69.82 12.08 8.03 2.78 1.79 1.20 2.60 0.80 0.09 0.12 90.31
Scggnd9 69.88 14.63 4.13 1.36 2.59 2.49 3.69 0.50 0.09 0.05 90.41
SCggn54 65.83 15.10 7.53 1.93 255 2.51 3.46 0.70 0.20 0.07 90.88
SCggn58 62.45 15.54 10.30 3.54 2.68 0.53 3.90 0.75 0.13 0.12 99.94
SCggn63 67.39 1522 5.24 1.52 3.07 291 3.11 0.64 0.14 0.06 99.30
SCggn70 66.22 17.51 2.62 0.67 2.68 273 6.72 0.37 0.12 0.03 99.67
SCggn73 66.18 15.64 6.61 1.76 425 2.85 1.88 0.75 0.22 0.07 10021
SCggn80 72.35 13.47 4.33 1.03 2.30 235 3.26 043 0.15 0.04 90.71
SCggn89 63.57 15.73 7.56 225 3.50 2.65 3.07 0.98 0.17 0.08 99.56
SCggn93 65.02 17.02 5.07 1.31 2.58 3.05 4.54 0.55 0.16 0.06 99.36

Toble 2. TiO, vs Al,O; value in the gneiss, granite and shale.

Rocks :1[2%‘;/ Rocks A;I;lz(())i/ - Rocks :112%23/
Scgegn 3 005 BgrYO, 0.02 Mshl81 0.04
Scggn 6 0.04 BgrYO9 0.02 Mshl86 0.04
Scggn 9 005 BgrYO23 0.02 Mshi135 005
Scggni2  0.03 BgrP-1 0.02 Mshl45 0.04
Scggnl6  0.05 BgrH-55 0.03 Mshi53 0.04
Scggn23  0.05 BgrB-1 0.03 Mshl62 0.04
Scggn28 0.04 BgrG-6 0.02 Mshl70 0.04
Scggn30 0.07 BgrUB-2 0.01 Mshl76 0.04
Scggn35 0.02 BgrS-118 001 Csh001  0.04
Scggn38  0.04 BgrN-1 0.04 Csh002 0.04
Scggnd2  0.07 BgrPA-1 0.02 Csh003 0.04
Scggnd9 003 BgrYSS 0.01 Csh025 0.04
Scggn54 005 BgrYS6 001 Csh039 0.04
Scggn58  0.05 BgrYS7 0.01 Cshl51 0.04
Scggn63  0.04 BgrYS13 001 Cshl53 004
Scggn70  0.02 BgrYS17 001 Cshl57  0.04
Scggn73  0.05 BgrYS23  0.02 Cshl39 0.04
Scggn80  0.03 BgrYS29 002 Cshi62 0.04
Scggn89  0.06 BgryS32 0.01 Cshl64 0.04
Scggn93  0.03 BgryS33 001 Cshl68 0.04
Average  0.04  Average 0.02 Average 0.04

Scggn: Granitic gneiss in the Gurye-Suncheon area.
Csh: Shale in the Eumseong area (Cho & Nam, 1993).
Msh: Shale in the Gadongri Formation (So, 1992).
Bgr: The Bulguksa granitic rocks (Kim & Shin, 1990).
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Fig. 2. Harker variation diagram for the trace elements in the granitic gneiss in the studied area.
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Fig. 3. Variation of Na,O+K,0 to SiO, in the granitic
gneiss in the studied area.
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Table 3. Na,0+K,0 and Al,03/Na,0+K,0+CaO value
of the granitic gneiss in the Gurye-Suncheon area.

AlLO;

Sample Na,0+K,0
Na,0+K,0+CaO

Scggn3 6.06 1.63
Scggn6 6.19 1.71
Scggn9 4.67 2.67
Scggnl2 3.52 2.38
Scggnl6 344 238
Scggn23 6.36 2.82
Scggn28 7.77 271
Scggn30 44 4.27
Scggn35 9.91 1.89
Scggn38 6.24 2.52
Scggn42 3.80 2.16
Scggn49 6.18 1.67
Scggn54 5.97 1.77
Scggn58 443 2.19
Scggn63 6.02 1.67
Scggn70 9.45 1.44
Scggn73 473 1.74
Scggn80 5.61 1.70
Scggn89 5.72 1.71
Scggn93 7.59 1.67

F A4

Table 4. Average abundance of the trace elements for
rocks. (unit in ppm)

Rocks Cu Cr Pb Ni Mn Li Co Zn

Wgr 10 4 20 1 400 30 1 40
Hbgr 7 13 18 11 334 22 7
Scggn 16 68 20 31 256 31 24 84
Wsh 45 90 20 20 850 66 19 95
Gsh 41 63 40 31 299 48 16 77

Wgr: Granite (Taylor, 1964)

Wsh: Shale (Mason, 1982)

Hbgr: Granite in the Namwon (Seo, 1989)

Gsh: Shale in the Gwanchon (Nam, 1992)

Scggn: Granitic gneiss in the Gurye-Suncheon area
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Fig. 4. Frequency distribution of the trace elements in the granitic gneiss in the studied area.
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