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Fig. 1. (a) Geological map of the eastern Mt. Jiri area compiled from Kim & Kang (1965), Son et al. (1965), Choi
et al. (1965) and Nam et al. (1989). (b) Enlarged geological map of the study area showing the sample sites.
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Fig. 2. Photographs of mafic granulite xenoliths. (a)
Outcrop showing the granulite xenolith (Bgrn) within
Porphyroblastic gneiss. (b) Handspecimen of mafic
granulite with tonalitic granulite vein (Tgrn).
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Fig. 3. Photomicrographs of (a) typical corona
texture around orthopyroxenes (Opx) and (b) partly
foliated texture defined by elongated quartz (Qtz)
and biotite (Bt). Grt: garnet, Oam: orthoamphibole
and Pl: plagioclase.
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Table 1. Representative composition of biotite
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kY

Rock type Mafic granulite xenolith Porphyroblastic gneiss
Specimen 93-004 93-005a 93-005b 93-005pob
Grain Ave. Rim Inc(Core) Inc(Rim) Ave. Ave. Rim Ave. Rim Inc
SiO;, 35.56 36.11 35.37 35.31 34.47 36.09 35.94 34.93 35.89 34.57
AlLLOs 14.60 14.64 14.33 14.46 14.87 14.85 14.98 14.89 16.16 18.10
TiO, 3.67 3.92 6.64 5.79 3.75 4.73 3.86 4.83 3.30 1.30
FeO* 21.68 20.18 20.62 20.85 21.49 22.12 21.49 21.30 20.56 22.44
MnO 0.00 0.00 0.00 0.00 0.06 0.03 0.02 0.00 0.03 0.01
MgO 9.72 10.75 9.46 10.38 9.39 9.98 10.75 8.81 9.57 9.36
Ca0 0.03 0.00 0.00 0.00 0.01 0.01 0.00 0.08 0.01 0.00
Na,0 0.17 0.15 0.23 0.22 0.22 0.16 0.14 0.08 0.04 0.09
K:0 8.97 9.45 9.39 9.09 8.97 9.12 9.06 9.57 9.65 9.73
Total 94.40 95.21 96.04 96.10 93.23 97.09 96.24 94.49 95.21 95.63
Formular basis on 22 O
Si 5.55 5.55 5.42 5.40 5.46 5.48 5.49 5.46 5.52 5.35
AIQV) 2.45 2.45 2.58 2.60 2.54 2.52 2.51 2.54 2.48 2.65
AI(VD 0.23 0.21 0.00 0.01 0.23 0.13 0.18 0.21 0.45 0.65
Ti 0.43 0.45 0.77 0.67 0.45 0.54 0.44 0.57 0.38 0.15
Fe 2.83 2.59 2.64 2.67 2.84 2.81 2.74 2.79 2.64 2.90
Mn 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
Mg 2.26 2.46 2.16 2.37 222 2.26 2.45 2.05 2.19 2.16
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
Na 0.05 0.04 0.07 0.07 0.07 0.05 0.04 0.02 0.01 0.03
K 1.79 1.85 1.84 1.77 1.81 1.77 1.76 1.91 1.89 1.92
Total 15.59 15.61 15.47 15.55 15.63 15.56 15.61 15.56 15.58 15.82
Xug 0.444 0.487 0.450 0.470 0.439 0.446 0.472 0.424 0.453 0.426
Xziovn 0.075 0.079 0.137 0.117 0.078 0.094 0.076 0.101 0.067 0.026
Xaxvn 0.040 0.036 0.001 0.001 0.040 0.023 0.031 0.037 0.079 0.111

*: All Fe as FeQ. Ave.: average composition of the interiors of grains.

Core: average composition of the core of a grain. Inc: inclusion in garnet.

Rim: composition of the rim of a grain next to garnet or orthopyroxene.
Xue=Mg/(Mg+Fe), XA=Ti/(AI"+Ti+Fe+Mn+Mg), Xr.=Al/(Al"+Ti+Fe+Mn+Mg).
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Table 2. Representative composition of garnet
Specimen 93-004 93-005a 93-005b 93-005pob

Core Rim Inc Core Rim Core Rim Core Rim Inc
SiO, 38.31 36.78 37.32 37.98 37.81 37.13 36.29 37.30 37.12 37.15
Al,O3 21.26 21.12 21.06 22.36 22.21 21.34 20.73 21.16 20.79 21.21
TiO, 0.02 0.03 0.07 0.03 0.02 0.00 0.00 0.02 0.07 0.00
FeO 32.58 34.81 33.83 34.21 35.29 32.25 34.48 32.33 35.46 34.19
MnO 0.90 1.20 0.90 0.08 0.03 0.95 0.86 0.79 1.19 1.04
MgO 5.62 3.35 4.77 5.03 4.17 5.62 3.53 5.67 3.12 4.65
Ca0 1.91 2.32 2.20 1.86 2.26 1.74 2.37 2.17 2.31 2.14
Na,0 0.05 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.00 0.02
K.0 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 100.68 99.63 100.15 101.56 101.81 99.03 98.26 99.47 100.10 100.43

Formular basis on 24 O

Si 6.02 5.94 5.95 5.93 5.92 5.94 5.93 5.95 5.98 5.92
Al 3.94 4,02 3.96 4.12 4.10 4.02 4.00 3.98 3.95 3.99
Ti 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe 4.28 4.70 4.51 4.47 4.63 4.31 4.73 4.31 4.78 4.56
Mn 0.12 0.16 0.12 0.01 0.00 0.13 0.12 0.11 0.16 0.14
Mg 1.32 0.81 1.13 1.17 0.97 1.34 0.86 1.35 0.75 111
Ca 032 0.40 0.38 0.31 0.38 0.30 0.42 0.37 0.40 0.37
Na 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
K 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 16.01 16.03 16.04 16.01 16.00 16.04 16.06 16.06 16.03 16.09
Xaim 0.709 0.774 0.735 0.750 0.774 0.709 0.772 0.703 0.785 0.739
Koy 0.218 0.133 0.184 0.196 0.162 0.220 0.140 0.220 0.123 0.179
Xor 0.053 0.066 0.061 0.052 0.064 0.049 0.069 0.060 0.066 0.059
Xe 0.020 0.027 0.020 0.002 0.000 0.021 0.020 0.017 0.027 0.023
Xnig 0.235 0.146 0.201 0.207 0.173 0.237 0.154 0.238 0.135 0.195

Inc: vicinity of a biotite inclusion. Xy Mg/(Mg+Fe). For explanation of other symbols, see Table 1.
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Fig. 4. Zoning profiles of garnets from granulite xeno-
liths and porphyroblastic gneiss.
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Table 3. Representative compositions of orthopyroxene, amphibole, ilmenite and plagioclase

Mineral Orthopyroxene Amphibole Ilmenite Plagioclase
Specimen 93-004 93-005a 93-005b 93-004 93-005a 93-005b 93-004 93-004  93-005a 93-005pob
Ave. Ave Ave. Ave. Ave. Ave. Ave. Ave,
SiO, 50.02 48.43 50.11 55.55 51.16 53.21 0.03 56.50 57.17 58.01
AlLO, 1.81 1.94 2.10 1.26 1.33 1.74 0.00 27.50 25.97 25.87
TiO;, 0.09 0.10 0.15 0.04 0.05 0.12 52.63 0.00 0.00 0.01
FeO 32.64 33.06 32.42 25.22 28.60 26.74 47.18 0.00 0.04 0.03
MnO 0.27 0.33 0.29 0.15 0.28 0.23 0.31 0.00 0.00 0.04
MgO 14.63 14.62 14.98 14.28 13.80 15.16 0.12 0.00 0.02 0.00
Ca0 0.23 0.26 0.28 0.55 0.44 0.62 0.00 9.30 7.82 8.34
Na;0 0.01 0.01 0.00 0.09 0.12 0.07 0.01 6.03 6.76 6.67
K;0 0.01 0.02 0.01 0.02 0.03 0.15 0.01 043 0.37 0.24
P05 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01
Total 99.72 98.77 100.34 97.15 95.81 98.04 100.29 99.76 98.15 99.22
Oxygen No. 6.00 6.00 6.00 23.00 23.00 23.00 3.00 32.00 32.00 32.00
Si 1.96 1.93 1.95 8.16 7.84 7.86 0.00 10.17 10.42 10.46
Al 0.08 0.09 0.10 0.00 0.24 0.30 0.00 5.84 5.58 5.50
Ti 0.00 0.00 0.00 0.22 0.01 0.02 1.00 0.00 0.00 0.00
Fe 1.07 1.10 1.06 3.10 3.66 3.30 0.99 0.00 0.01 0.00
Mn 0.01 0.01 0.01 0.02 0.04 0.03 0.01 0.00 0.00 0.01
Mg 0.86 0.87 0.87 3.13 3.15 3.34 0.00 0.00 0.00 0.00
Ca 0.01 0.01 0.01 0.09 0.07 0.10 0.00 1.80 1.53 1.61
Na 0.00 0.00 0.00 0.03 0.04 0.02 0.00 2.10 2.39 2.33
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.09 0.05
Total 3.99 4.01 4.00 14.74 15.05 14.97 2.00 20.01 20.02 19.98
Xe 0.005 0.005 0.005 0.014 0.010 0.015 Xoe 0.025 0.022 0.014
Xy 0.444 0.442 0.451 0.502 0.463 0.503 X 0.526 0.596 0.583
Xre 0.556 0.558 0.549 0.498 0.537 0.497 Xan 0.449 0.382 0.403

Xct Ca/(Cat+Mg+Fe). Xt Mg/(Mg+Fe). Xr: Fe/(Mg+Fe). For explanation of other symbols, see Table 1.
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Fig. 5. Zoning profiles of orthopyroxene (Opx) rim-
med by orthoamphibole (Oam) from granulite xe-
nolith (specimen 93-004).
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Table 4. Temperatures and Pressures calculated from Garnet-Orthopyroxene thermometers and Garnet-Orthopyroxene-

Plagioclase-Quartz barometers

Specimen 93-004 93-005a 93-005b

Core Rim Core Rim Core Rim
Xume(Opx) 0.444 0.444 0.442 0.442 0.451 0.451
Xug(Grt) 0.218 0.133 0.196 0.162 0.220 0.140
Xre(Grt) 0.709 0.774 0.750 0.774 0.709 0.772
Xeo(Grt) 0.053 0.066 0.052 0.064 0.049 0.069
Xun(Grt) 0.020 0.027 0.002 0.000 0.021 0.020
Xan(PD 0.449 0.449 0.382 0.382 0.382 0.382
Peer(kb) 6 4 6 4 6 4
Ts 854 524 750 620 835 448
Tu 758 516 680 583 747 453
Treo 851 591 757 655 837 515
Trac 815 458 692 548 798 339
Tp 681 589 686 624 722 616
T T) 800 500 800 500 800 500
Prer 5.2 2.2 4.6 3.5 5.4 2.8
Priac 6.7 5.5 6.5 5.3 6.9 6.0
Prsc 5.5 3.0 6.0 4.2 5.9 3.2

P. and T.« reference pressure and temperature, respectively. Tsss: Sen & Bhattacharya (1984), Tp: Powell (1985), Tyt
Harley (1984), Pyer' Newton & Perkins (1982), Ties' Lee & Ganguly (1988), Ppgc: Perkins & Chipera (1985).

core rim (a) corerim (b)
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Fig. 6. P-T diagrams of mafic granulite xenoliths showing the results of (a) P-T estimations according to
geothermo-barometers and (b) Average P-T (symbols) and 1 p error estimations (areas) using THERMOCALC (v2.
7) program. Alumino-silicate stability curves are also calculated using THERMOCALC program.
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Table 5. Temperatures (C) calculated from Garnet-Biotite thermometers

Specimen 93-004 93-005a 93-005b 93-005pob
Core Rim Inc(Core) Inc(Rim) Core Rim Core Rim Core Rim Inc

X (Grt) 0.053 0.066 0.053 0.061 0.052 0.064 0.049 0.069 0.060 0.066 0.059
Xpy(Grt) 0.218 0.133 0.218 0.184 0.196 0.162 0.220 0.140 0.220 0.123 0.179
Xam(Grt) 0.709 0.774 0.709 0.735 0.750 0.774 0.709 0.772 0.703 0.785 0.739
Xp(Grt) 0.020 0.027 0.020 0.020 0.000 0.000 0.021 0.017 0.017 0.027 0.023
Xmg(Bt) 0.444 0.487 0.450 0.470 0.438 0.438 0.446 0.472 0.424 0.453 0.453
Xa(VD 0.040 0.036 0.001 0.001 0.040 0.040 0.023 0.031 0.037 0.079 0.111
Xr(Bt) 0.075 0.079 0.137 0.117 0.078 0.078 0.094 0.076 0.101 0.067 0.026
P..(kb) 6 4 6 4 6 4 6 4 6 4 6
Tres 963 580 946 768 874 754 965 625 1036 596 855
Tiama 848 503 719 612 762 652 811 550 864 530 834
Tisms 851 509 716 613 750 641 818 555 863 525 823
Thes 984 607 968 794 896 771 985 653 1060 622 880
Toes 778 550 765 656 730 662 776 582 839 577 743
Trar 759 589 753 683 725 672 761 613 786 598 717

Trest Ferry & Spear (1978), Tisma & Tt Indares & Martignole (1985)'s model A and B, Tuss' Hodges & Spear (1982),
Toas' Ganguly & Saxena (1984), Tpe: Perchuk & Lavrent'eva (1983).
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Fig. 7. P-T history for granulite xenoliths. The sha-
ded arrow indicates P-T path during retrogression.
Biotite dehydration melting curve is from Fig. 5 in
Johannes and Holtz (1996).
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Granulite xenoliths in porphyroblastic gneiss from Mt. Jiri
area, SW Sobaegsan massif, Korea

Yong-Sun Song

Department of Applied Geology, Pukyong National University, Pusan 608-737, Korea.

ABSTRACT : Mafic granulite xenoliths are found in precambrian porphyroblastic gneiss of the Mt.
Jiri area, SW Sobaegsan massif, Korea. The xenoliths are rounded to ellipsoidal in shape, 50-100 cm
in length and coarse-grained with granoblastic and foliated texture. The xenoliths consist of ortho-
pyroxene, garnet, biotite, plagioclase, quartz, ilmenite and secondary orthoamphibole. Orthopyroxene
is mostly resorbed and rimmed by coromitic orthoamphiboles. Garnets occur as porphyblasts and are
zoned with higher pyrope content in cores than in rims. Geothermo-barometry results yield
conditions of about 800-850T, 6 kb and 500C, 4 kb for early and retrograde stages of equilibration,
respectively. According to available geochronological data, it is suggested that the granulite facies
metamorphism occurred prior to 2.1-1.9Ga and that the area was superimposed by the high-grade
(over 600-700C) metamorphism between 1.9-1.7Ga, followed by cooling during uplift.

Vol. 8, No. i, 1999



