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Geochemistry of Orthogneisses in the Seungju-Suncheon Area, Korea
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Abstract:  Granite gneiss, pophyroblastic gneiss and leucocratic gneiss are widely distributed in the Seungju-Suncheon
area, the southwestern part of the Sobacksan Massif, Korea. These orthogneisses show intrusive relationships in outcrops
of the study area. This study focuses on the geochemical properties and the tectonic environments for the original rocks
of these orthogneisses. The pophyroblastic gneiss is plotted in diorite and granodiorite domain, and granite gneiss and leu-
cocratic gneiss are plotted in both of granodiorite and granite domains on IUGS silica-alkali diagram. Geochemical
properties of major elements suggest that these rocks are sub-alkali rock series, and were formed from S-type magma
which generated in syn-collision tectonic environment. Discrimination diagrams using HES elements suggest that original
rocks of the three orthogneisses were granitoid of calc-alkali rock series, and were formed in syn-collision environment.
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Fig. 1. Geologic map of the Seungju-Suncheon area (after Lee et al,, 1989; You et al., 1993).
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Fig. 2. The compositions of plagioclase for gneisses from
the Seungju-Suncheon area.
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Table 1. Representative compositions of plagioclases from gneisses in the Seungju-Suncheon area.

Granite gneiss Porphyroblastic gneiss
Sample D3 NG81-1 N10 N24 N39
remarks matrix inclusion matrix matrix matrix matrix
SiO; 61.34 60.20 58.44 58.29 5797 57.89 62.99 58.46
TiO, 0.00- 0.00 0.00 0.00 0.01 0.00 0.00 0.00
ALO, 2422 24.70 26.19 26.06 26.09 26.04 2295 25.51
FeO 0.00 0.31 0.00 041 0.30 0.32 0.00 0.00
CaO 5.80 6.31 7.34 6.89 8.61 8.64 347 7.70
Na,0 8.37 7.60 749 7.34 6.63 6.48 8.98 7.28
KO 0.11 0.10 0.19 0.00 0.16 0.17 0.89 0.25
Total 99.84 99.22 99.65 98.99 99.77 99.54 99.28 99.20
Si 2728 2.695 2.620 2.627 2.603 2.605 2.807 2.635
Al 1.268 1.302 1.383 1.383 1.380 1.380 1.204 1.354
Ti 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Fe 0.000 0.012 0.000 0.015 0.011 0.012 0.000 0.000
Ca 0.276 0.303 0.353 0.333 0414 0416 0.166 0.372
Na 0.722 0.660 0.651 0.641 0.577 0.565 0.776 0.636
K 0.006 0.006 0.011 0.000 0.009 0.010 0.051 0.014
Xab 0.72 0.68 0.64 0.66 0.58 0.57 0.78 0.62
Xan 0.27 0.31 0.35 0.34 041 042 0.17 0.36
Xor 0.01 0.01 0.0t 0.00 0.01 0.01 0.05 0.01

Xab=Na/Q, Xan=Ca/Q and Xor=K/Q, where Q=Na+Ca+K.
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Table 2. Representative compositions of biotites from gneisses in the Seungju-Suncheon area.

Granite gneiss Porphyroblastic gneiss
samples D3 NGS81-1 N10 N24 N39
Si0; 3203 3261 32.46 33.16 35.24 34.50 3543 34.75 34.94
TiO, 0.74 1.26 1.93 1.59 299 236 225 4.36 1.98
ALO; 19.84 18.48 17.95 18.45 17.00 17.38 18.33 17.44 18.77
FeO 30.60 29.90 26.59 25.87 2083 2132 18.49 19.98 2045
MnO 023 0.16 0.00 0.00 0.00 0.00 0.12 0.00 0.00
MgO 333 294 5.04 5.19 8.82 925 10.58 8.65 8.77
CaO 0.03 0.02 0.00 0.00 0.00 0.00 0.03 0.00 0.00
Na,O 0.4 0.02 0.40 033 0.50 0.29 043 0.34 037
K0 729 8.65 9.65 9.65 923 941 9.92 9.96 9.80
Total 94.13 94.04 94.02 94.24 94.61 94.51 95.71 95.63 95.08
Si 2.596 2.660 2.628 2.659 2.730 2.688 2.689 2.666 2.691
AlY 1.404 1.340 1.372 1.341 1.270 1312 1.311 1.334 1.309
Al" 0.490 0.435 0.340 0.401 0.281 0.283 0.327 0.242 0.393
Ti 0.045 0.077 0.118 0.096 0.174 0.138 0.128 0.252 0.115
Fe 2074 2.039 1.800 1.735 1.350 1.389 1.174 1.282 1317
Mn 0.016 0.011 0.000 0.000 0.000 0.000 0.008 0.000 0.000
Mg 0.402 0.357 0.608 0.620 1.019 1.074 1.197 0.989 1.007
Ca 0.003 0.002 0.000 0.000 0.000 0.000 0.002 0.000 0.000
Na 0.006 0.003 0.063 0.051 0.075 0.044 0.063 0.051 0.055
K 0.754 0.900 0.997 0.987 0912 0.935 0.961 0.975 0.963
Xrer 0.84 0.85 0.75 0.74 0.57 0.56 0.50 0.56 0.57
* represents Fe/(Fe+Mg).
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Fig. 3. The compositions of biotites for gneisses from the
Seungju-Suncheon area.
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Fig. 5. Total alkali vs. silica diagram for the gneisses of the
Seungju-Suncheon area (Wilson, 1989).
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Fig. 6. Trangular diagram of AFM for the gneisses of the
Seungju-Suncheon area. Boundaries between tholeitic and
calc-alkaline are Kuno (1968), Irvine and Baragar (1971).
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Fig. 9. Chondrite-normalized (by Wood et al, 1979) REE
patterns for the gneisses of the Seungju-Suncheon area.
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are the same as those in Fig. 13.
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