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Petrologic Study on the Busan Migmatitic Gneiss in the northeastern
Margin of the Ogcheon Zone

Ki-Chang Na

Abstract: Busan migmatitic gneisses in the northeastern margin of the Ogcheon zone have

been studied petrologically in order to clarify their origin.

Petrochemical and mineralogical studies show that the gneisses are Precambrian basemental
paragneisses and the rocks were migmatized more intensively than the Bagdalryeong gneisses
which have been known to constitute the basemental gneisses of Ogcheon zone.

K-Ar biotite isotopic ages are 150.79:+3.37 Ma in Busan migmatitic gneiss and 191--4.27

Ma in Bagdalryeong gneisses. These ages seem to be isotopic homogenised ages.

Progressive regional metamorphisms are predominent in the studied area showing greenschist
facies, epidote amphibolite facies and amphibolite facies toward N-W direction.
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Fig. 1 Geologic map of the studied area.
4. Metamorphosed mafic volcanic or
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Table 2 Chemical composition, norms and Niggli values of gneisses in studied area.

Bagdalryeong gneiss Busan migmatitic gneiss
B-a B-b B-c¢ B-d B-e B-f C-a C-b C-c C-d C-e C-f
Si0; 69.66 69.78 71.58 69.60 70.80 71.94 75.60 58.62 61.02 55.86 65.70 60.18
TiO, 0.72 0.33 0.16 0.5 0.33 0.32 0.17 1.28 1.29 144 0.02 1.12
Al,O4 13.57 16.01 16.32 13.67 15.31 14.48 13.26 14.89 14.18 16.32 19.48 15.71
FeO,; 3.04 1.30 0.48 1.44 0.32 1.28 0.48 6.08 3.20 852 0.16 3.84
FeO 1.51 1.30 0.58 3.82 2.09 216 1.22 4.03 7.56 3.31 0.07 4.97
MnO 0.03 0.03 0.01 0.06 0.03 0.07 0.02 0.07 0.14 0.14 0.01 0.07
MgO 0.68 0.80 0.20 2.20 0.68 1.16 0.32 1.96 1.61 2.32 =nd 1.56
Ca0 1.29 2,35 1.34 213 179 1.12 1.01 3.70 3.02 2,97 0.8 3.30
Na,0 1.98 4,28 3.91 3.04 3.78 2.48 5,21 174 1.80 1.12 4.46 2.05
K20 5.92 2.26 3.67 2.26 2.73 3.38 4,70 479 4.04 583 8.18 5.08
P:0s 0.19 0.21 0.20 0.21 0.29 0.20 0.14 0.43 0.55 0.42 0.28 0.42
Total 98.59 98.63 98.45 98,99 98.64 98.59 101.13 97.59 98.41 98.25 99.20 100.30
Q 30.6 29.7 31.5 33.24 32,88 39.3 24,12 19.5 22.92 18.3 7.38 18.6
Or 35.03 13.34 21.68 13.34 16.12 20.02 27.8 28.36 23.91 34.5 48.37 30.02
Ab 16.77 16.77 33.01 25.68 31.96 20.96 44.02 14.68 15.1 9.43 37.73 17.29
An 8.90 11.68 6.67 10.06 7.23 5.56 4,45 15,29 11.6 12.23 2.50 13.9
C 0.612 2.24 3.47 2.35 3.98 4.69 — 1.22 2.55 3.67 2.35 1.73
it 1.37 0.61 0.30 0.30 0.61 0.61 0.304 2.43 2.43 274 — 2.13
Mt 2.78 1.8 0.70 0.70 0.46 1.86 0.70 8.82 4.64 6.50 — 5. 56
He .12 — — — — — — — — 3.8 - —
Hy 1.7 2.79 0.9 10.38 4.74 5.41 — 7.41 13.12 5.8 — 8.1
Ap — — — —  0.67 - — .01 1.35 1.01 0.67 1.04
al 41 46 53 37 48 46 42 31 32 32 52 34
fm 23 15 5 33 14 \ 23 9 38 40 41 1 34
c 7 12 8 10 10 6 6 14 12 11 4 13
alk 29 27 34 20 28 25 43 17 16 16 43 19
si 358 338 394 317 364 387 ° 406 208 231 187 297 283
k 0.66 0.26 0.38 0.33 0.32 0.47 0.37 0.65 0.60 0.78 0.55 0.62
mg 0.23 0.38 0.29 0.45 0.36 0.40 0.29 0.28 0.23 0.28 0 0. 26
qz 142 130 158 137 152 187 134 40 67 23 25 47
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Fig. 4 normatic Q-Ab-Or diagram.
Full and vacant circles ; Bagdalryeong gneisses
Crosses : Busan migmatitic gneisses
Cotectic curves from Luth et al (1964)
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Fig. 5 Composition of biotites in studied area.
Full circles : Bagdalryeong gneisses
Crosses : Busan migmatitic gneisses
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Table 3 Chemical composition of biotites in the gneisses of studied area.

B-a B-b B-¢ B-d B-e B-f C-a C-b C-¢ C-d4 cC-f

SiO, 34.41 35.83 35.42 36.06 35.59 35.84 35.04 35.62 35.49 35.75 34.93
TiO, 2.56 2.06 3.20 2.67 2.61 1.50 2.50 2.24 2.33 2.01 2.05
Al,0, 17.41 18.58 19.53 18.48 18.03 18.48 16.57 17.29 17.23 18.18 17.58
FeO 26.22 20.56 20.02 19.17 22,12 20.67 25.09 25.03 25.74 25.90 26.32
MnO 0.18 0.32 0.17 0.20 0.20 0.30 0.19 0.26 0.28 0.21 0.34
MgO 4,66 8.36 7.88 9.44 7.80 8.03 5. 46 5.48 4.76 5.21 5.55
CaO 0.00 0.12 0.00 0.05 0. 00 0. 04 0. 05 0.18 0.11 0.03 0.00
Na,O 0.07 0. 07 0.13 0.16 0.10 0. 06 0.07 0. 04 0.06 0.03 0.01
K,0O 9.69 9.68 10.09 9.8 10.05 9.74 9.18 9.68 9.44 10.01 9. 82
Total 95.21 95.58 96.45 96.08 96.51 94.65 94.15 95.82 95.45 97.34 96.61
Si 5.456 5.478 5.360 5.450 5.446 5.536 ©65.570 5.562 5.577 5.511 5.455
Alyy 2.544 2,522 2.640 2.550 2.510 2.464 2.430 2.438 2.423 2.489 2.545
Alyr 0.710 0.826 0.843 0.741 0.725 0.900 0.675 0.744 0.767 0.814 0.690
Ti 0.306 0.237 0.364 0.303 0.300 0.175 0.299 0.263 0.275 0.233 0. 241
Fe 3.478 2.629 2.533 2.422 2.831 2.671 3.336 3.268 3.383 3.338 3.438
Mn 0.024 0.042 0.022 0.026 0.026 0.039 0.025 0.035 0.037 0.028 0.044
Mg 1102 1.903 1.779 2.128 1.779 1.850 1.293 1.275 1.116 1.198 1.293
Ca 0.000 0.020 0.000 0.008 0.000 0.006 0.008 0.031 0.019 0.006 0.000
Na 0.023 0.022 0.038 0.047 0.020 0.017 0.023 0.013 0.019 0.010 0.004
K 1.961 1.888 1.947 1.898 1.961 1.918 1.862 1.927 1.893 1.968 1. 957
IIE‘/Ieg-I/- Mn-+Mg 0.239 0.416 0.410 0.465 0.380 0.586 0.278 0.279 0.246 0.262 0. 271
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Fig. 6 Relation between Mg/Mg+Fe+Mn in biotite
and Niggli mg values of gneisses containing
biotites.

Full circles : Bagdalryeong gneisses
Crosses : Busan migmatitic gneisses
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Fig. 7 Metamorphic facies map of studied area.
A : amphibolite facies area
B : epidote amphibolite facies area
C : biotite zone
D : chlorite zone
Double dotted and dashed lines : isograd lines
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