Jour. Korean Inst. Mining Geol.
Vol. 23 No. 2, p.245-259, 19%0.

BM— RS TEREES] SR{LE Wi
SR N NN

Petrochemistry of the Granitic Rocks in the Chungju, Wolaksan and Jecheon
Granite Batholiths

Kyu Han Kim* and Yun Soo Shin*

Abstract ; Petrochemical analyses of granitic rocks including trace element, REE and oxygen isotope were car-
ried out to understand petrogenesis of plutonic rocks from the Chungju, Wolaksan and Jecheon granite bath-
oliths, which might be related with tungsten-base metal-fluorite mineralization in the Hwanggangri metallogenic
province. Different geochemical characteristics such as major and trace elements were found between Jurassic
Daebo granitic rocks (Chungju, Jecheon, Wonju, and Boeun granitic rocks) and Cretaceous Bulgugsa granitic
rocks (Wolaksan, Muamsa and Sokrisan granitic rocks). Cretaceous granitoids are characterized by high SiO,
and K,O contents and low TiO,, ALO;, MgO and CaO contents. They also have relatively high contents of
trace elements(Zn, V, Co, Cr, Sr, and Ba) in comparison with the Jurassic granitoids. (Eu)/(Eu*) and (La/
Lu)cw ratios of Jurassic plutons vary from 0.78 to 1.13 and from 26.02 to 30.5, respectively, while the ratios of
Cretaceous ones range from 0.22 to 0.28 and from 4.42 to 14.2, respectively. The REE patterns of the Cre-
taceous and Jurassic granitic rocks have quite different Eu anomalies : large negative Eu anomaly in the former,
and mild or absent Eu anomaly in the latter. The large Eu negative of Cretaceous granitic rocks are interpreted
as a differentiated product of fractional crystallization of granitic magma deduced by Rayleigh fractionation
model(Tsusue et al., 1987). Oxygen isotopic compositions of quartz for Daebo and Bulgugsa granitic rocks
range from 9.98 to 10.51% and from 8.26 to 9.56%, respectively. The Daebo granitic rocks enriched in 180
suggest that the magma be undergone different partial melting processes from the Bulgugsa ones. Of the
Bulgugsa granitoids, Wolaksan and Sokrisan mass have different contents of trace elements and §™0 values
of the silicate minerals, which indicate that they are not from the identical source of magma. Many mineral
deposits are distributed in and/or near the Wolaksan and Muamsa granitic rocks, but a few mineral deposits
are found in and near the Chungju and Jecheon granite batholiths. It might be depend on geochemisty of the
related igneous rocks which have low contents of Ba, Sr, Co, V, Cr, Ni, Zn and high contents of Nb and Y,
and on lithology of country rocks such as cabonate and noncarbonate rocks.
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Fig. 1. Simplified geologic map showing the
sampling location of the granitic rocks in the
central part of South Korea.
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Fig. 2. Quartz(Q)-Alkali feldspar(AF)-Plagioc-
lase(PL) ternary diagram of the granitic rocks.
1, Wolaksan granite, 2, Muamsa granite 3, Sok-
risan granite, 4, Chungju granite, 5, Jecheon
granite, 6, Wonju granite, 7, Boeun granite.
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Table 1. Modal composition of granitic rocks from the central part of South Korea.

Wolaksan granite Sokrisan granite
\_ Sample
. No.i1YS2 YS3 YS7 YS13 YS17 YS26 YS 32 YS35 YS38!{YS 11 YS 39
Minerai ™~
Quartz 276 283 340 366 356 300 323 289 321 | 243 207
Orthoclase 54 143 2238 7.4 52 169 167 189 209 4.7 7.2
Microcline 1.0 - - - - 0.7 33 - - 1.8 -
Plagioclase 136.5 202 296 203 19.6 21.5 307 304 312 | 443 471
Perthite 270 304 114 270 320 296 15.7 - 11.7 6.1 14.5
Biotite 1.8 2.2 1.6 4.1 2.8 0.7 1.3 9.5 1.7 9.2 3.0
Hornblende - - - - - - - - - 7.0 1.1
Opaque - 0.3 - - 0.3 - - - - - -
Others 0.8 4.6 0.5 1.6 4.4 0.7 - 12.3 2.2 9.7 5.9
Muamsa granite Chungju granite Boeun granite | Wonju granite |Jecheon granite
Sample
No.lyS1 y¥S9 vS16 YS23 YS20 YS24|YS 30 YS 34(YS 10 YS 28 |YS 14 YS 37
Mineral
Quartz 38.7 26.5 29.6 32.7 14.4 28.5 23.4 35.5 18.6 227 20.6 36.0
Orthoclase 6.5 232 7.0 39 157 201 | 212 189 | 207 12.0 | 18.6 9.2
Microcline 0.4 - - 0.2 - 0.5 93 103 0.5 3.0 - 0.4
Plagioclase |21.8 21.6 256 337 43.0 39.1 | 325 191 | 40.9 1391 48.0  36.0
Perthite 30,1 208 355 23.0 - - - 9.2 70 137 0.4 3.5
Biotite 24 2.8 0.5 5.7 - 35 | 11.3 53 37 9.0 7.4 5.7
Hornblende - - - - - - - - 0.2 - - -
Opaque - - 0.8 0.2 - - - - 0.5 - - 1.7
Others - 5.1 - 0.7 9.2 8.1 2.4 1.3 7.9 0.4 4.9 7.4
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Fig. 3. Normative Q-AF-PL ternary diagram
of the granitic rocks. Symbols are the same as
those in Fig. 2.
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Table 2. Chemical compositions

of the granitic rocks
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of Jurassic age from the central part of South

Korea.

Wonju granite

YS 4

YS 8

YS 10 YS 12 YS 15 YS 22 YS 28

YS 20 YS 24

7908 "~

1902

Si0,
TiO,
A1203
FeQO;
P205
FeO
MnO
MgO
a

K0
P205
Total

70.02
0.16
15.04
3.4
0.73
2.40
0.05
113
2.87
2.89
1.01
0.10
9.73

66.29
0.60
16.26
4.05
0.82
2.91
0.07
1.74
358
395
329
0.17
9.68

69.43
0.41
15.32
3.7
161
131
0.05
112
2.51
362
135
0.12

Normative minerals

63.18
0.63
17.01

66.90
0.51
16.38
4.50
158
2.63

0.13

60.67
0.86
18.08
51
1.9
n
0.09
.52
4.85
1.09
2.53
0.20

70.9
0.48
14.60
310
1.20
17
0.05
11
3.03
2.94
3.53
0.11

70.47
0.51

0.14

Chungju granite

69.42
0.49
16.39
27
1.05
151
0.02
0.57
270
370
378
0.12

nu
0.24
1578
149
0.49
0.90
0.01
0.63
1.94
4.02
435
0.03

67.98
0.49
17.18
391
159
2.09
0.05
1.30
m
478
217
0.12

67.71
0.47
16.32
34
0.00
3.09
0.03
1.00
27
3.57
3.600
0.09

Jecheon granite

67.41
0.57
16.01
4.30
164
2.39
0.02
1.45
310
277
3.86
0.12

66.70
0.67
16.66
3.9
127
237
0.05
1.16
3
m
3.19
0.19

66.30 72.96

0.65
16.31
432
1.25
2.76
1.07
1.61
3.76
3.61
3.2
0.17

614 6.8

0.07
16.43
1
0.54
0.51
0.15
126
13
321
4.61
0.14

0.37
17.40
3.57
0.51
275
0.52
0.49
2.4
331
335
0.4

0.33
17.37
4.7
0.65
3.65
0.58
0.53
4.43
312
2.58
0.15

Boeun granite
T dm 17D J2|YM4 YS9 -0 K4 HIS

YS 30
7017
0.56
15.59
2.03
0.12

%85 D51 P 957 DI [963 98

B

1006 10152 98.65 94|

0T 96 W0 B 9

Q
C

Or
Ab
An
Hy-en
Hy-fa
Mt
Hm

Ap
| .

28.74
0.9
2.8
21.44
13.69
281
313
1.07
0.00
0.24
0.88

32.09

0.21
0.00
0.13
0.38

3391
0.74
25.55
32.68
5.15
0.20
149
0.00
0.00
0.07
0.14

19.9
0.68
19.43
3341
15.08
434
3.81
118
0.00
0.40
1.14

0,77

20.70

0.40
1.2

25.15
1.35
16.03
29.63
17.31
3.89
2.63
2.9
0.00
0.30
1.15

11.73
0.21
14.98
34.62
22.89
6.27
3.9
2.85
0.00
0.47
1.64

145
1.74
0.00
0.27
0.91

21.62
0.14
18.93
30.52
17.64
4.02
3.10
181
0.00
0.40
1.23

26.85
0.25
1n4a
35.45
14.16
1.9
1.56
0.95
0.00
0.34
0.97

30.31
9.63
2.74
112
130
0.00
0.4
0.91

26.42
155
23
3131
127
2.19
0.86
1.53
0.00
0.27
0.93

26.74
1.00
2.7
34.04
9.46
2.06
0.65
0.72
0.00
0.07
0.46

21.34
0.37
12.8
40.44
18.03
426
1.38
2.32
0.00
0.27
0.93

2371
1.70
2.
30.21
13.24
3
3.76
0.00
0.00
0.2
0.%

4.4
133
18.98
31.42
15.25
4.09
1.57
0.00
0.00
0.27
1.03

2.3
0.65
18.87
31.89
17.33
2.89
28
1.85
0.00
0.44
1.27

21.62
0.14
18.93
30.52
17.64
4.02
3.10
181
0.00
0.40
1.23

33.3%
3%
2124
2125
584
0.70
0.66
0.70
0.00
0.34
0.15

21.30
4.18
20.02
2mn
11.40
5.0
1.20
0.70
0.00
0.34
0.76

B8
173
15.57
26.20
21.13
1.30
8.05
0.93
0.00
0.34
0.61

Total

978 986 993 937 991 963 NGB 96

9.8

99.41 99.85 98.28 100.09 100.92 102.14 98.26

100.18

9.77 9.41

100.22

98.69

99.68

Sampel. No. 7981902 ~79071801 J17~J21 and J-10, J-14, J-15(after liyama et al., 1981)
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Table 3. Chemical com

SFE - WML

psition of the Cretaceous granitic rocks from the central part of South

Korea.
Wolaksan granite Muamsa granite | Sokrisan granite

YS 2 YS3 YS 7YS 13YS 17YS 29YS 32YS 33 0000150 8180 10001606 €S |YS 15YS 21YS 23[YS 11YS 31
SiO,  76.67 74.90 75.04 76.75 75.14 72.53 77.19 77.85 75.13 75.89 55.28 54.88 77.66| 77.16 76.24 72.78| 64.84 78.91
TiO, 008 011 0.08 008 012 031 006 0.09 010 011 070 075 0.09 0.10 0.12 022| 0.50 0.08
ALO; 13.00 13.68 13.24 12.89 13.57 14.28 13.03 12.63 13.17 13.17 16.38 15.37 13.12] 12.75 12.76 14.16| 16.30 11.96
Fe;0; 130 1.62 135 127 1.62 222 071 078 1.10 145 3.8 4.19 1.05 1.17 154 272 455 0.83
P,Os 036 035 0.4 0.06 025 011 014 013 038 073 1.23 1.20 026| 0.9 082 062 1.31 024
FeO 085 114 109 1.09 122 153 051 059 0.65 0.65 2.41 2.69 071 024 074 1.89| 2.92 053
MnO 005 0.06 0.06 0.06 005 006 0.04 0.02 0.04 0.04 003 004 022 004 007 013 006 002
MgO 0.4 011 005 0.05 0.12 0.64 0.02 006 002 0.09 152 166 005 011 011 023 2.5 0.03
Ca0 0.18 0.83 0.62 0.62 0.57 2.07 052 0.65 0.76 098 3.74 3.98 0.51 0.77 048 0.94 3.38 072
Na,0 358 361 3.62 3,62 3.56 3.60 3.78 3.50 3.50 3.72 3.81 3.61 3.37 338 317 441 377 3.03
K,0 479 506 4.65 4.65 523 418 464 441 471 420 253 2.64 461 450 540 437 373 441
P,0, 001 0.02 001 001 002 0.11 001 001 000 0.00 0.19 0.0 0.00 002 001 004 018 0.01
Total __99.91 99.87 99.88 99.88 99.85 99.82 100 100 98.45 99.58 98.80 98.03100.10] 99.97 99.92 99.79] 95.68 100
Normative minerals
0 35.88 31.88 3327 35.63 32. 2 29.45 35.95 38.76 34.71 35.72 23.53 22.04 38.73 33.97 35.72 26.88 16.30 4255
C 1.06 080 076 880 1.06 032 0.87 095 093 072 097 077 175 135 0.85 056 018 0.92
or 28.28 29.89 28.11 27.50 30.90 24.72 27.45 26.05 27.8 24.83 14.98 15.59 27.22 26.61 31.90 25.83 22.05 26.05
Ab 30.31 30.52 32.73 30.63 30.11 30.47 32.00 29.63 29.6 31.47 32.26 30.32 28.53 28.58 26.80 37.29 31.89 25.65
An 236 1.03 2.64 300 273 9.60 250 3.14 3.76 4.87 17.47 18.59 253 2.64 231 4.42 1605 3.48
Hyen 013 027 012 012 030 1.60 005 0.15 0.07 029 497 544 016 027 027 057 646 0.07
Hyfa 092 173 186 193 193 224 079 0.87 059 036 175 211 086 000 052 2.8 339 0.69
Mt 053 051 021 0.09 037 060 021 0.9 056 1.07 178 1.74 037 0.60 118 090 190 035
Hm 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 048 0.00 0.00 000 0.00
Ap 0.03 0.03 0.03 003 003 027 003 0.03 000 000 044 047 000 047 0.03 010 0.44 0.03
1l 015 021 015 015 023 059 012 0.7 020 021 1.34 144 017 020 003 042 1.14 015
Total  99.65 99.87 99.88 99.88 99.86 99.86 99.97 99.94 98.24 99.54 99.49 98.71 100.32100.17 99.92 99.79 9980 99.80

Sample No. 79071607 ~7981805 and C5(after liyama et al., 1981).
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A NaO o K0% w2 (EERe) TemiEol =74 Ue
Bt 283 AW TEREINE Si0,9) 27l
Ti0,, FeO, Ca0, MgO, Al,Os= Ztashe 43S Ho|m,
MnO, Na0, K;0, Fe;05, PoOst= 8723 i3} Agke n
A B TEREANE Si07h Z7h3te) @b Fe,Os

FeO, MgO, Ca0, P305 Ti0y, MnOx= 2
S Bt}
M TeEoI e AlOs, MgO, Ca0, TiOj, P;0s, Fe05,
FeO, MnO& Zaske 3%¢ Bola K0 Z7kehe 4
S Boly, NaOt 8738 wg A%e nolg,
OJZL AR Alol9l Fole FA719) R vhavte)
TEEAY 2% o), & BauH e 2o]7} 9]
e uiste] Fo BKER (1987)0 Qs Bl o)
e Fep) fEhE 23A5(D. 1)7h 73~820) 2,
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2 0.70~1.330]0), (IR TERAREE B8R40t 15~9],
NaOel thgt NayO9] H7} 1.05~1.12, Nomative corun-
dum- 0.20~0.940]T}. E AT AN x o)} zax o
2 HEIC TEREEE 9ed MER AT 2 REL 7
RES 287} 82~89, NayOol] gt K09 H]7} 1.1
~1.2, Nomative corundum2 0.5~0.90]9] F&}7) K% 7t
RESE e I, B, FN 2 BE e 2
247} 75~80, Naz0o] g K,0¢) w7} . 9~1. 0, Corun-
dum-e- 0.8~2. 10Tk, o] AW MR TEEAES Zab) 7E
REE Bel o8 $59 Aole = A7) fhEsEe) 7
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Fig. 4. Major elements oxides versus SiO,
content(wt%) for the granitic rocks. Symbols
are the same as those in Fig. 2 except 1,2 and
3. 1(Chungju granite) and 2(Wolaksan granite)
after liyama etal. (1981), 3(Jecheon granite) after
Kim ( 1979).
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Fig. 5. Trace elements versus SiOy(wt%) for
the granitic rocks. Symbols are the same as
those Fig. 2.

BAAE Cu, S V, Co, Crol vlu® 798 g 713
ohoolZE mF AR W3l Ao T A71e g 7R
o fraste o]Ze £4& o 44 Aole] 7]z A
og dNHn.

2 dad gd & o FAZes dEdE ggH 2
=g

(1) #E TF © BF FFS vlws) BH Wolr)e
HI fEmEI e Li(46+15ppm), Zr (4346, 1ppm), Sr
(49+58.2ppm), Ba(188+203.5ppm)o] 31, Himdh fERiEe
Li(99.7447.8 ppm), Zr(52+22 ppm), Sr(29+7, 8ppm), Ba
(71.7£20.4 ppm)o|™, {auEl fEmEe Li(29+16.3
ppm), Zr(17+8 ppm), Sr(362+326ppm), Ba(7874651
ppm) 2 FREHS] AR o5 940 Walx ag, 1




252

SEE - e

Table 4. Trace elements of the grantic rock samples shown sample number in Table 3 and 4.

Wonju granite Chungju Jecheon Boeun
granite granite granite
YS4 YSS YS6 YS8 YS 10 YS 12 YS 15 YS 22 YS 28]YS 20 YS 24[YS 14 YS 19[YS 30
Ba 539 1001 283 597 726 787 441 364 615 | 1162 919 | 1023 768 | 939
Co 9 3 2 11 8 15 10 14 10 17 9 9 11 8
Cr 13 3 2 18 15 42 10 19 63 5 16 5 10 39
Cu 4 3 3 4 4 5 2 3 3 8 4 8 3 4
Li 29 26 7 86 52 39 48 61 44 26 30 36 45 53
Nb 10 7 9 16 9 8 11 15 10 18 9 10 15 13
Ni 12 4 6 17 11 23 11 13 57 14 23 11 13 32
Sc 7 2 2 6 5 12 8 10 6 9 2 5 7 4
Sr 294 318 112 408 391 555 321 435 308 | 488 528 | 517 493 | 525
v 40 10 4 63 42 100 52 84 41 66 32 20 55 32
Y 13 7 7 21 14 18 12 21 14 23 8 8 18 13
Zn 62 27 20 69 55 66 74 102 66 97 75 9 76 70
Zr*| 23 48 20 12 23 5 10 21 20 7 8 15 16 13
Wolaksan granite Muamas granite | Sokrisan granite
YS2 YS3 YS7 YS13 YS 17 YS 29 YS 32 YS 33|YS 16 YS 21 YS 23] YS 11 YS 31
Ba 56 230 62 54 193 690 26 193 | 103 52 60 | 1438 136
Co 2 2 2 1 2 7 2 2 2 2 3 12 2
Cr 2 2 3 2 3 90 5 7 2 2 4 59 16
Cu 3 4 6 6 3 5 3 3 2 2 3 7 2
Li 52 44 47 46 45 23 79 34 19 63 167 40 17
Nb 20 13 23 35 15 12 32 25 15 23 33 9 7
Ni 2 5 2 5 4 72 8 10 4 5 5 32 10
Sc 3 3 4 4 3 5 3 3 3 4 7 9 2
Sr 18 58 18 17 43 197 6 33 39 20 28 688 36
v 3 5 4 4 6 26 2 4 4 4 10 64 2
Y 43 30 46 68 20 22 81 49 26 55 60 14 12
Zn 33 33 22 22 34 39 30 17 | 170 31 50 62 22
Zi*| 51 40 54 39 35 35 45 41 30 44 82 9 25

gt Febrle] BN TEEcl e Li(28+2 ppm), Zr(7.5
+0.6), Sr(508420 ppm), Ba(1040.5+121.5 ppm) 2 Aol
e} o]5 A4 3 Wsle A4 gl

awtHe g FeEr)d fEmaEe S B SR TR
9 % Wt AL vhd BERE TEREEE g ot
ol 945 ¥F Wiyl At oe Fb MR
i FAT B HEEEEY T BE §8H] §
A7) el FF st Ae uhd (ER ERee
FA-9714 whante) 43 &R (ERY Adz g9
st a4 dehde Aoz Rt HER fHMeES
feREL TERET AL, BEF TEREY 3lolA Badt St
gl ztol7h Jehta Qe

(2) B THR . Al fEmEdIME V (747, 4ppm),
Cr(14£22.5 ppm), Co(241.7 ppm), Ni(14+22.5 ppm)2
Cra} Ni ool we} 2 wige noZg. 2eu By
F fEEo M V(6+2.8ppm), Cr(3+1ppm ), Co(2.3+
0.5ppm), Ni(4.7+0.5ppm)2 ¢l w2 o)z} k. f4

B TEEE) M V(33431ppm), Cr(38+21. 5ppm), Co(7
t5ppm), Ni(21+1lppm), AfEILT BEFERESE 2
o7} dk. #I 2 M TEEEC AoiA olE Ao ¢
ol e Fole vehtA Rtk BE tR VY, G Co,
Nig] gapoll i 2 fhiggol Cr, Niel lolA #E7] TERE
Fel B ¢ (Taylor, 1964) <) 4ppm3t 0.5ppme] ] A
338 & & Mt Coe 33 oA e o
2 wsst A9 91, V, Cr, Nighgkd] Qlolde A,
BT TthEo) kL, BN, RIrtEEd 98 Ada
L2 9A vehdn. @Rl TEEEel V, Cr, Ni g )
o RiElL 9 BEF ERETe Aot deg &
At

(3) B6A Tk Al Tkl e Cu(4.141. 3ppm),
Zn(29+7ppm)ol 1 HHF TERENAE Cu(2.310.
5ppm), Zn(83.7+61.5ppm)o|™ famll TEREIAE Cu
(4.5%2.5ppm), Zn(42+20ppm)2 FYR TF Cu, Zn, &
oA Cue 2 TERESl oA AA TEis B e v
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AR R3] 3ol me ) o7} Ak Zng A7
A B 124 o2yt AN o) mE Fepe
Aole AY. Al TEmES Znd FFE U RS
of vig) Ao, Cudl #3e A fAkE.  Ferlg
BELY TERadA B8 TR 2 Aol Auh

(4) 7 9] Sc, Nb, Y& 2} fthisse] ol upe o)
A7t ASA%T Nb, Y& gFN AL fEREe
e TEREe B8 diRoe ¥ ¥FS va2d. o
2 ol fEmES AEL 2 BAT THRESE Aol
7H 5S¢+ Yo

R1E %
A-LE TE @ 24 Aok Table 59 20 AR
T B ToRisS AL, BRI S, BN, %
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¥& Dy, Ybel &a& Jehln UnA La Ce, Na, Sme
AY FAE & 7L Atk

A TeiEe) LREE 2k 11.6~76ppm, HREEgS
22~8dppmol ™ Al TERES 22 125~34ppm3} 9,
4ppm, $)1| TERRE-S 120~33ppm} 30, 5ppm, HE TEREE
& 149.93ppm3} 26.02ppm, FM TERIE-S 140~39ppm} 8,
66ppmo.Z RE fEfEIA LREES] s HREE7} A
Aoz Ae ¥ AAn Uik

Z fekael RFENY NEd WE 4% (Nakamura,
1974)e] 22313 2 =381 Fig 63 2tk

AL - (80l fERES 1, BN, B
97 Fugl S5% A2 B4Zd. (Eu)/ (Er)9 (La
/Lujey o HIE BW AR fERES (Eu) / (Eu)st
(La/Lu)en& 242} 0.22, 442013, {8l el e 242

Bithgel v 4udoz 2o Eugn 4udoz 029 142, I RS 226,02, B THEES 2
Table 5. Rare earth element data of the granitic rocks of Jurassic and Cretaceous ages from the
central part of South Korea.

Wonju granite Chungju granite Jgf;ﬁf: g;enl{?e
YS 4 YS 5YS 6YS 8YS 10 YS 15 YS22YS28| YS 20  YS24  [YS 14 YS30
La 34.00 35.00 17.00 37.00 32.00 25.00 35.80(108.5) 43.00 48.00 33.50(101.5) 39.00(118.2)[29.20(88.5) | 44.00
Ce 56.00 61.00 28.00 64.00 55.00 38.00 57.87(78. 5) 73.00 80.00(67.35(77.9 ) 74.17(85.7) 57.29(55.2) | 76.00
Pr - - - - - - 5.85(56.02) - - | 7.28(59.7 ) 7.74(63.4) 5.98(49.1)| -
Nd 27.00 23.00 13.00 30.00 25.00 21.00 24.50(38.9 ) 33.00 32.00(27.90(44.3 ) 27.70(44.0) (22.50(35.7) | 34.00
Sm 4.80 320 1.80 5.30 3.70 4.80 4.33(21. 3) 6.70 5.60 5.45(26.8 ) 4.81(23.7) | 3.93(19.4)| 5.50
Eu 0.90 0.70 0.40 1.00 0.80 1.10 1.04(13. 5) 1.30 1.00| 1.75(22.7) 1.21(15.7) | 1.42(18.4)| 1.10
Gd ST T T - - 347(12.6) - - | 497(18.1) 3.41(12.4) | 3.04(11.0)| -
Dy | 290 1.90 170 370 2.60 3.80 3.65( 7. 7) 4.50 3.30| 430(12.6) 1.99(5.8) 1.97(5.8) | 3.20
Ho - 060 - - - - 045059 - - | 081(107) 03445) | 0.3343)| -
Er o T T — - = L02(4.5) - - | 204(9.1) 05127) | 0.693.1) | -
Yb 1.20 070 190 1.20 1.60 0.95( 4. 3) 1.70 1.30| 1.94( 8.8) 0.66(3.0) | 0.71(3.2) | 0.90
Lu - - = = - 014(4.0) - 0.31( 9.0) 0.102.9) | 0.10(2.9) | -
Wolaksan granite  Muamsa granite | Sokrisan granite
YS2 YS3 YS 7YS 13YS 17YS 29YS 32YS 33YS 16YS 21YS 23YS 11 YS 31
La 18.00 26.60(80.6) 20.00 20.00 28.00 47.00 20.00 26.00/27.00 30.00 57.00}44.00 31.40095.2)
Ce 35.00 55.89(64.6) 40.00 40.00 53.00 82.00 44.00 50.00{49.00 61.00 115.0(73.00 61.93(71.6)
Pr - 605496) - - - _  _ _ | 0 T 6.20(50.8)
Nd 18.00 22.30(35.4) 18.00 22.00 23.00 32.00 25.00 24.00 21.00 27.00 45.00/|30.00 21.50(34.1)
Sm 4.10 5.51(27.1) 3.90 6.20 4.00 5.40 8.40 5.90[ 4.00 7.20 10.20| 5.10 3.95(19.5)
Eu 0.10 0.41(53) 0.1 0.20 030 0.80 0.30 020 0.20 0.20 0.40( 1.20 0.35( 4.5)
Gd - 59426 - - - - 0 T T 3.04(11.0)
Dy 6.70  6.90(20.2) 5.80 8.40 3.50 3.80 10.70 6.80| 4.00 7.50 8.40f 3.20 2.71( 7.9)
Ho - 130(17.1) - - - - - - - - - ~  0.50( 5.6)
Er - 3.90(17.3) - - - - - - - - - - 137( 5.1)
Yb 4.40 4.18(19.0) 4.50 7.70 2.20 1.70 8.20 5. 2.60 5.80 5.20| 1.20 1.56( 7.1)
Lu - 0.62(18.2) - - - - - - - - - - 023(6.7)
Eu* : Eu value derived by interpolation between Sm and Gd.

Bar Symbol(-) indicates

not determined. Numerals in Parenthesis indicate chondrite normaliyed value.



254 SEE -

- Cret
— Jur.

els Walaksan

Sample’ Chondrite

PO 4 Ubungju

LBy Sokiisan

—yXe—, Wonju

ke, Chungju,
4 Jecheon

1 i i ] 1 I i 1 1 L 1 '

La Ce Pc Nd Sm Eu Gd Dy Ho Er Yb thu

- N W oe oo

Fig. 6. Chondrite nomalized REE patterns for
some granitic rocks.

7} 0.78% 27,1301k AL (Al fERES Buol 2
o3& BTt M, BN, BN ftmEe Eus) A o4
< Uehdth B8 ke Wste 2o Euol4g o] 43
bR’ 889 Rayleigh fractionation model 4 (Tsusue et
al, 1987)e| X BEY FEAD A vhanke] 591 58
fEMel olg %3} Agoln), 2 Euolibo] Ueh}x g
FEP7] fehE S S5 && fERd 98 23 Mgo)a 3
A7) olg g AFsArh

Tsusue et al(1987)0l] ¢)3tun (Eu) / Eu®)¢} (La/ Lu)en
o vle] W97t BER TERES 22 1L1~0.04 2.4~38

e

=

W F27) TEEe 47 1.1~0.62, 20~80°|t} &
T A9 TerEd (Eu)/(Euw)} (La/Luen 9 gk
W9k Euolde] &4 vl AL, 8L TS &
ERE fEaY B4 Bol3, I, BN, BN ftmEe
Fe] TEES §4¢ Yehln gloh Eue) Bo) ojae
Yehle AELT (AL TERES 55 &8 fEEd 9
@ olame) ¥3 42 45y oe Bho 239

PA B ¥Rl EHSL duld F1 Uk

r

AR MERTRI TR

e A8 2 229 g9 Ng 2 A Azd g
3] MFELERMITRIL(00)E %4819, RfTE
e £4% Hsle N8 BrFse o[£ (Clayton 3 Ep-
sten, 1961) %S F&3lo Bt B9 COE w50l
AFE B BNY R TRt d8ee

s (P0/*0)NE Ald o
P o_(m Hx1* 2 BARen
SMOWZ EAYH. $4€ doe Table6s 2, 2 2
A A TER A W o) BERMEREE Za)
TERERY 74 +9.98~+1051%0] 2, HEERD TERe
T OETH ozt AL +8.26~+9.562 Fa}r) ThmLe)
Ta "0fkel BiLEY e B #EEEE Ho 9
= a9 7198 Bohs vhane] Beags z49)
Aol 7IQsk= Ao 2 A H

AL TEREte ol £ ¥sle MBS 32 A9 2

Table 6. Oxygen isotope composition of granitoids from Wolaksan, Sokrisan, Wonju, and Jecheon

area.
Sample - . 5 "0% (SMOW)
No Description o I;l Bi V;’,R -
YS 28 Wonju _
Biotite-hornblende granite +9.98 +5.16 +8.70
YS 14 Songhak(Jecheon) _ 1
Biotite granite(169- 179my.) +10.51 +6.6 +9.48
YS 23 Chungpung
Pink feldspar granite +9.83 +8.84 — +8.60
, (87-90m.y.)
Y835 Dangpo(Moonkyung) +1049 4872 +5.91 +8.49
Biotite granite :
YS 3 Undalsan(Moonkyung) +9.56 +8.15 +5.34 +9.09
Pink feldspar granite
YS 31 Sokrisan
Pink feldspar granite +8.26 +6.46 +3.03 +7.72

Qtz(Quartz), Pl(Plagio

clase), Bi(Biotite), WR(Whole Rock)



B - AEL-RI ERERY AR R

ER-AIE thES BRAMTERR] 771 Tthad
A #4870 EfEd e BEA gAEFE ok @
H [ER THREEE AmLS BEF EREEs 48
BERGCTHEIS 7H @R vtavldez fasd, #
B eSS 2547 72% R%+8.26%2 AL TERE
e PEEE BRALTERS At ot ME TR
BN 9 EXo|X gt FARE Aol dojA EEl TERES
BELWL TERET viavlel 7)ol g visty F3
L=

TERER ME ¥t

BELL TEEE-e AlOs/ (Ca0+NaO+Na0+K;0)7} 1.
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Gz} B3ty 348 24L Y BEF ths
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~1.29(mol%), M TERE 0.97~1.01(mol%), FM
TEEE 0.99~1.12 (mol%)-& Permetaluminus & 53¢ 1}
ez 9ch

SiOzo g NaO+KOwt %)9] A% (Irvinew} Bara-
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Fig. 7. Plot on Na,O+K,O versus SiO; (wt%) for
the granitic rocks. Symbols are shown in Fig.2.
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Fig. 9. AMF diagram for the granitic rocks.

Line indicates calc-alkaline trend(Ringwood,
1974).
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Fig. 10. Sodium content plotted against potas-
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Fig. 11. Variation of SiO,/SI with AL O5/SI of
the granitic rocks. Dotted and line trend after
Iiyama and Fonteilles(1981).

Alkaline® o] EAlETHFig. 8, o]A& CalcalkalineA]d
o AWHA EAolt (Wright 1969, praifs, 1981, A
, 1987). webd] £ ATH A RE TEe) 5 24
-2 Cale—alkaline A€o sigge < 4 U,

rlo &

AFM 2745 (Fig. 9)oM A¥ RE 8742 Calc-alkaline
whach $3 %L RiFa gk

Fig10& KOwth)ol that NapO(wi%)<] 27 (BREHE
¥, 1981)st 22ER2 ol FHZ 3l Kosciuskoo A TE
i (Hine et al, 1978)9] Ltypes} Styped] FREo] & 2
At A9 TEES SAE 2% KOW%)7h NaOol 1]3)
Aoz w2 A%l Uehinl Lypest Stype F2o]
gt

7% TERERES] £HS AlOs/ SISI=Al0s+ Total FeO
+MgO)ell th& Si0,/SI¢) Jaze] A5 Fig. 113}
B2 BRE HAZY o714 4L MER THE 9
S A%l AMe Feb) Tehas) Wsh %S ek
Aoleh(liyama et al, 1981). AL, BiZroh oML 7o
BE BB ERERY A%S W1, B BN The
= FE) fEREEY %S vdza 9.

ERERSt S LIEr

& PR M-l — A R TERE 79
o BK £XT Figl2 ¢ 2ok AL, BEF fths 3
Aol BN, mEEL, R TRESE 9Y OO K
5o 93 ¥xeo] Atk ARIL-BEF ERE F99
= CuPbZn SRR (349 4.63). WoMo K (13)0] 22X
33 Sivk BN TEEE FHde &6 $K0) Bn EK
(7)ol Ex3tul, #| Tekis F9loE CuPbZn ZK()
Tol XS Aok 2 AEAL fERE F9ds gk
o E¥7 A9 gtk AL TEHE F99s WoMosk
Kol Tels EMY 713Aes $402 2y o 2
TKms} upgZ o 2 3KmAolo) Bysim, s ¥(7:ar =
Foole CuPbZne) %48 FKol fths Bl 713
ARE FAoZ HH8 A 0.5km) 9} LE4(oF 3 kma}
ool EXatn AcHAAT 5,1986). B TERE 290
T B WK, #h 2 A Kol 24 E¥sm Qo #
B BRS T2 TEHE B 79 oF 1.4~4.6Kmalolo) &
sk vk Fig 12004 Y ARIL-BAS TERE A
oot BIII-BEF TERs Alolol B ke By : o
= T 1ERAC] L (FRT 949 Bdo] g ou)s
2 gk ol A Yo B¥he HKY RFL HH (A
FEIRANTE, 1981, 1985, 1987 ; ANEE % 1981) BE
i TERVES BEsF T %29 CuPbZa kst B E



BM-AEL-RI TERERS ERILEN WE 257

FRE 95 33 BIRHK, BkR T £8 R %
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BH SR, B0 KOl dREe S AFL TR
‘& mife CuPbZn FGR(1)o) F¥bed, Ll ws) &

¥ F71 Ao

A5 91(1986) 93t AL TR e 24 2
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Fig. 12 Distribution map of the mineral deposits. Mine locations are from the compiled data by
Reedman et al. (1975) and Yun et al
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