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A2 HrRglt 5OF o|Fofx] glow, e Ay A BiA AMHe) FEwe] qides ApRENS ¢
3 Aol EZE £ 3km, Zol 12kme] FEZ BEXI) AkglelEs 23 wel A Agle|E)
FE)d AeTlolER ERATh HRAY ARoTlo|EY] YL sPMdEg d9 ExolEd ti)E 2, ¥
el deln, o5 U4 F WAL FF Wl dHH elaal £33 ARS BHAFD 9,
23z WEs EAIE ARSI AgE olE Alxsle|Ert &5A]] 27F N dAEILS By
F0h A4 9 FEY ARTR|ENA FEE s F04 FES AP, AR, wAREA, AFA, A9 5
o, 4FAL AR AFdth AFNS UA=E HE FulTERr & JEr, X,,.(0.74~0.83)2)
X,,(0.07~0.12), X,,(0.12~0.08) A% FWRZ 7PN 44dT, X (0.03~0.150E FAFINE B 53
2 7WEA ZA) SrkRe 533 wEE BRI AP NF5S AN Ny FAFETLS 0|88t A
AHE ZPeTlolEL] WMARAL AR wel 2.5~7.5kb, 600~900°CS] £ HelE wdskA vl AFAle] AR
QRS AREERE A oF 800°CY AALEE R zElx HRHe g BAo] FEHE AR MS
2-1914%= 3.5kb, 800°CellA] 6kb, 600°CE FHF WAJA] ko] [aF=7) <lAEo)

A0 2=l E, Wy, FAel, vAAl URFY) SR

Abstract: Precambrian metamorphic rocks of southwest Sobaeksan massif consist of mainly granitic
gneiss, porphyroblastic gneiss and quartzofeldspathic gneiss. The orthopyroxene-bearing rocks(charnockites)
are found in the west of Hadong-Sancheong anorthosite complex. The charmockites are 3km wide, 12km
long and divided into massive and foliated types based on their texture. The compositions of charnockites
are comparable to granodiorite to adamellite and subalkaline. Variations in major and trace elemental
abundances show typical magmatic differentiation trends. The geochemical data plotted on tectonic
discrimination diagrams reveal that these charnockites were formed in the active tectonic environment. The
massive and folidated charnockites are mainly composed of plagioclase, orthopyroxene, microcline, quartz
and disseminated garnet. Gamets generally show characteristic zonal textures with decreasing X (0.74~
0.83), X,(0.07~0.12) and X,,,(0.12~0.08) and increasing X, (0.03~0.15) from core to rim. Metamorphic
temperature and pressure of the charnockites estimated from orthopyroxene-garnet-plagioclase-quartz
assemblages show wide range of variation of 600~900°C and 2.5~7.5 kbar respectively. The results of P-
T estimates indicate an anticlockwise P-T evolution path.
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Fig. 1. Geological map of the southwest Sobaeksan massif showing the distribution of newly described massive and foli-
ated charnockites and Hadong-Sancheong anorthosite complex. Sampling locations are shown by solid circles.
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Fig. 3. Outcrop photographs of charnockites containing orthopyroxene, K-feldspar and quartz. (a) the massive charnoc-
kite shows dark color and greasy luster and contain K-feldspar phenocryst. (b) the folated charnockite showing foliated texture.
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Fig. 4. Photomicrographs of charnocktes. (a) Opx coexisting with Kfs and PL (b) Reaction rim of Opx(-Oam-Hb). (c),{d)
Overgrown Grt coexisting with Pl and Qtz. Abbreviations; Opx-Orthopyroxene, Pl-Plagioclase, Kfs-K-feldspar, Grt-Garnet, Qtz-

Quartz, Oam-Orthoamphibole, Hb-Hornblende.
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Table 1. Major element (wt%), trace element and REE (ppm) compositions of massive and foliated charnockites from

Jirisan area.
Massive charnockite Foliated charnockite
Sample
MS-2 MS-2-1 16 17 18 19 J-19 BH310.1 BH3153
Sio, 55.70 68.02 63.36 62.50 62.32 62.60 60.16 67.45 6191
ALO, 14.83 12.89 13.26 13.27 13.32 12.98 15.64 13.55 14.88
Fe,0, 16.22 6.97 9.77 10.12 10.56 10.70 10.32 774 9.50
TiO, 1.21 0.97 1.33 1.45 1.47 1.61 1.42 0.79 1.34
MnO 0.13 0.08 0.11 0.11 0.12 0.15 0.11 0.07 0.10
CaO 2.63 2.94 397 4.35 452 4.18 4.14 2.80 5.07
MgO 2.38 1.02 1.45 1.46 1.62 1.64 1.39 0.71 1.50
K,0 483 4.70 4.34 4.03 339 3.58 422 3.46 1.97
Na,O 2.05 2.13 2.15 244 243 227 2.33 2.35 2.58
P.O; 0.01 0.27 0.26 0.28 025 0.30 0.26 0.25 0.23
LOI - - - - - - - 0.19 0.21
Total 99.99 100.00 100.00 100.00 100.00 100.00 99.99 99.36 99.29
Sc 27.10 14.30 19.22 19.33 21.13 18.78 21.90 12.40 24.90
Cr 59.00 14.80 26.40 27.04 33.10 27.08 20.10 11.00 29.50
Co 103.00 35.93 30.36 48.04 39.49 31.32 98.10 69.80 80.30
Ni 103.00 8.27 13.36 14.28 22.30 14.55 27.00 13.20 32.50
Cu 129.00 21.57 33.80 31.21 35.94 34.92 36.90 12.40 38.50
7n 205.00 76.86 116.07 114.81 115.38 115.18 126.00 104.00 116.00
Rb 188.00 151.90 111.20 101.55 86.88 100.40 147.00 149.00 84.90
Sr 126.00 136.67 182.05 182.82 209.36 189.39 196.00 180.00 225.00
Y 58.50 84.38 36.75 31.08 36.43 42.36 34.60 31.20 30.00
Zr 63.90 9.83 9.02 9.33 10.12 8.43 22.30 29.90 21.10
Nb 19.70 21.34 19.62 19.17 20.92 22.99 23.90 10.70 21.20
Cs 1.86 2.04 1.16 0.66 1.97 337 0.64 0.48 0.55
Ba 820.00 760.45 951.07 836.81 970.06 1040.51 987.00 1038.00 1146.00
La 32.70 82.95 45.13 37.74 51.29 48.14 27.00 44.50 28.50
Ce 53.30 160.68 80.56 64.22 85.05 86.76 52.20 83.90 53.80
Pr 5.55 20.56 11.05 7.41 10.07 11.24 6.30 10.20 6.58
Nd 18.00 74.44 4243 28.78 36.20 41.27 25.30 37.50 24.90
Eu 1.59 1.66 2.01 1.96 227 2.34 2.18 2.14 2.35
Sm 3.40 13.42 7.99 6.60 7.40 8.57 5.64 7.30 5.02
Gd 4.52 12.45 7.57 6.93 743 8.13 592 6.65 4.97
Tb 0.89 2.19 1.25 1.04 1.13 1.37 0.89 0.94 0.80
Dy 6.81 13.89 7.27 6.01 6.83 7.79 5.25 5.26 4.73
Ho 1.67 3.02 1.36 1.18 1.23 1.48 1.01 0.90 0.94
Er 591 9.80 4.11 3.66 385 4.25 3.08 2.56 2.73
Tm 0.93 1.45 0.59 0.50 0.52 0.61 047 033 0.42
Yb 6.07 8.93 3.94 340 3.57 3.85 334 2.10 2.73
Lu 0.84 1.25 0.57 0.55 0.57 0.61 0.52 0.32 0.42
Ta 1.18 3.13 2.38 241 223 547 1.56 0.58 1.35
Pb 27.50 27.78 19.20 16.60 17.53 15.98 19.40 23.40 15.80
Th 7.50 18.99 0.97 0.75 0.92 0.95 0.78 3.86 1.02
U 0.47 0.95 0.22 0.19 0.18 0.18 0.16 0.18 0.16
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Table 1. Continued.

Foliated charnockite

Sample BH330.8 CORE MS 13 MS 19 MS 23 MS 48 MS49 MS49-1 MSS51  MSSI-i
SiO, 58.24 62.58 63.33 70.66 68.54 67.19 69.36 68.33 65.51 65.56
ALO, 14.06 14.02 13.58 1332 13.57 13.18 12.92 14.18 13.26 13.26
Fe,0, 12.83 9.75 10.53 5.64 7.04 8.50 6.80 6.65 8.88 9.46
TiO, 1.63 1.53 1.31 0.65 0.79 0.92 0.77 0.66 0.89 0.98
MnO 0.15 0.11 0.10 0.05 0.06 0.08 0.07 0.07 0.09 0.09
CaO 5.27 4.40 427 2.27 3.07 292 252 3.56 337 3.85
MgO 2.17 1.69 1.51 0.62 0.58 0.68 0.54 0.48 0.61 0.66
K,0 1.86 2.96 2.37 4.57 332 4.04 3.85 2.15 4.01 3.01
Na,0O 249 1.78 2.00 1.56 1.91 1.69 1.71 2.46 1.57 1.74
PO, 0.34 0.26 0.29 0.21 0.27 0.28 0.23 022 027 0.28
LOI 035 027 0.35 0.45 024 0.31 0.82 0.51 0.55 0.51
Total 99.39 99.35 99.64 100.00 99.39 99.79 99.59 99.27 99.01 99.40
Se 25.50 18.23 14.58 7.86 9.52 12.62 8.51 9.19 12.93 14.61
Cr 21.50 38.24 3231 11.08 9.33 10.15 10.11 8.04 8.59 9.98
Co 92.00 52.53 66.83 58.26 56.41 41.66 43.52 55.06 3941 51.73
Ni 33.30 13.79 13.94 4.95 4.13 4.03 3.78 3.37 2.37 4.10
Cu 43.70 17.42 13.22 0.92 6.92 3.11 1.96 1.59 12.34 5.54
Zn 137.00 119.94 151.64 101.34 119.46 118.98 124.69 148.29 123.49 131.56
Rb 68.00 72.97 52.89 145.45 105.85 112.84 134.33 70.64 112.87 85.03
Sr 215.00 204.90 182.99 144.53 161.57 157.40 144.61 162.93 179.06 177.38
Y 39.70 26.65 34.41] 28.09 28.22 27.44 34.37 21.34 27.56 30.22
Zr 29.40 9.14 11.95 17.47 60.48 7.71 14.32 26.57 14.76 9.10
Nb 23.50 10.15 10.08 249 11.94 5.02 3.61 5.76 11.67 396
Cs 032 1.25 036 0.34 0.83 0.65 0.90 0.45 0.58 048
Ba 92200 129837 923.60 972.20 803.59  1037.90 817.36 438.84 1051.76 87091
La 3240 29.92 46.95 47.15 59.22 36.53 36.30 34.55 33.20 36.50
Ce 65.00 59.59 91.58 94.54 122.90 72.38 74.34 73.22 67.84 73.52
Pr 8.30 7.15 10.66 10.81 14.27 8.65 8.98 9.01 8.16 8.72
Nd 32.60 29.06 43.12 42.70 55.67 35.92 38.00 37.98 33.80 3545
Eu 2.30 217 2.38 1.62 1.85 1.86 1.55 1.56 2.13 2.09
Sm 6.90 6.14 8.29 8.01 10.33 7.50 8.39 8.08 6.95 6.92
Gd 6.98 6.16 8.56 7.30 9.16 7.52 8.66 7.64 6.86 7.33
Tb 1.08 0.88 1.12 0.96 1.20 1.01 1.24 091 095 1.02
Dy 6.56 528 6.86 5.77 6.29 5.84 7.05 4.65 5.49 5.82
Ho 1.19 1.03 1.36 1.07 1.10 1.05 1.25 0.79 1.01 1.13
Er 343 3.10 393 3.07 295 287 3.80 219 2.96 323
Tm 0.51 0.44 0.60 043 0.40 0.40 0.50 0.28 0.40 043
Yb 3.33 3.02 4.06 2.63 2.19 2.47 3.28 1.80 2.54 2719
Lu 0.52 0.44 0.68 0.39 0.36 0.40 0.48 027 0.38 044
Ta 1.51 0.86 1.08 021 1.53 044 0.40 091 1.02 032
Pb 13.80 14.47 17.17 27.10 24.16 25.88 21.63 17.63 17.51 15.65
Th 092 1.25 2.10 1.22 7.62 0.81 0.51 0.68 1.49 1.46
U 0.17 0.19 023 0.34 0.87 0.30 0.16 032 0.46 0.60
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from the Jirisan area.

Sample  Rock Type Qtz Kfs Pl Grt Opx Amph Bt Others
MS-2 MC 22.55 3341 22.60 8.57 3.12 6.97 1.36 1.41
MS-2(1) " 20.75 36.28 2545 10.74 235 1.87 1.84 0.72
19 " 19.90 30.73 20.21 tr 044 27.83 tr 0.88
16 " 30.44 29.72 9.40 tr 1.45 28.67 tr 0.32
MS-13 FC 42.13 2641 18.31 tr 12.68 0.24 tr 0.22

MC: Massive chamockite, FC: Foliated charnockite, Qtz: quartz. Kfs: K-feldspar, Pl: Plagioclase, Opx: Orthopyroxene, Bt: Biotite,

Amph: Amphibole, Grt: Garnet.
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