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Sulfur and Carbon Isotope Studies of Principal Metallic Deposits in the
Metallogenic Province of the Taebaeg Mt. Region, Korea

Min Sung Lee

Abstract: The sulfide and carbonate mineral samples for sulfur and carbon isotope studies were
collected from Sangdong, Geodo, Yeonhwa, Shinyemi and Janggun mines which are distributed in
the Metallogenetic Province of the Taebaeg Mt. Region. The 85* values of molybdenite, pyrite,
arsenopyrite, pyrrhotite, chalcopyrite, sphalerite and galena from the above mines are similar and
within the range of +1.66 to +6.77% with the exception of chalcopyrite from Geodo mine ranging
from —1.58 to 1.96%,

+3.05 and +5.08%. It is suggested that the major sulfur source is genetically related to the Cre-

while the sulfide minerals are dominated by positive values between

taceous granitic activity. The average 8C'® values of calcite from limestone, calcite from calcite
vein in ore bodies and granite, and rhodochrosite from ore bodies are ~0.60%, —2.69% and
—6.00%c, respectively. The data on carbon isotope compositions indicate that the calcite from lime-
stone originated in marine environment, the rhodochrosite in hydrothermal solution, and calcite
from calcite vein and granite in the mixing condition of marine and hydrothermal waters. The
temperatures of mineralization by the sulfur isotopic composition coexisting pyrite-pyrrhotite from

Yeonhwa No. 1, sphalerite-galena from Weolam and Dong-jeom of Yeonhwa No.1 mine, sphalerite-

galena and pyrite-galena from Janggun mine were 273°C, 460~511°C, 561~690°C, 341°C and

375°C, respectively.
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Table 1 Sulfur isotope compositions of sulfide minerals from the several mines in the Metallo-
genetic Province of the Taebaeg Mt. Region.
84S (%)
Serial No. Sample No. : Remarks
mo 1 py l asp ’ po l cp 1 sp 1 ga
1 YI-1 +3.92 | () values werer
2 YI-2 +4.80 determined by di-
3 YI-3 +3.22 | rect combustion
4 YI-4 +4.31 method of metal
+4.64 sulfide
5 YI-6 (+1.14) (+3.78)
+4.34 +4.90
6 YI-7 +3.59 +3.64
7 YI-S +3.51 +3.42
8 Y I-10 +3.28
9 YI-11 +3.93
10 Y 1-13 +3.73
1 YI1-14 +4.31 +3.21
12 Y I1-15 +5.08 +3.38
13 Y IW-1-1 (+3.97)((+2.88)
14 Y IW-2-1 (+4.10)((+4.19)
15 Y I N-2-1 (+2.18)
16 Y I W-3-1 (+5.67){(+4.79)
17 Y IW-3-2 (+3.89){(+3. 86)
18 YD-1 -+5.37 +6. 01
19 YD-4 +6. 21 +6.77
20 YDI12-1 (+4.28)|(+3.57)
21 YD6-1 (+5. 0D |(+4. 62)
22 YIi-2 +4.05
23 YI-3 +3.30 +4.33
24 YI-4 +4.03 | —1.66
25 YI-6 +3.77 +3.50
26 YI-10 +4. 47
27 YI-11 +4.60 +3.56
28 Y I-12 +4. 14
29 Y I-13 +3.92 +3.16
30 YIS-1 (+4.36)
31 Y IK-1 (+4.58)
32 YIS-2 (+4.01)
33 YIK-5 (+4.13)
34 G-1 —1.]58
35 G-3 ~1.96
36 G-7 +1.66
37 S-1 +2.13
38 S-3 +4.14
39 S-5 +6. 48
40 S-6 +3.87
41 S-9 +3.57 | +4.24
42 S-10 +3.77
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Table 1 Continued.

S (%)
Serial No. Sanple No.  |-— e Remarks
mo’py!asplpo[cp|sp | g
43 [ S-12 (+1.48)|(+2. 46)
+2.95 | +3.05
44 S-14 +3.94
45 S-15 +2.70
46 S-17 +4.24 | +4.95 | +2.41
47 | S-19 +3.45
48 J-1 (+2.62) (+1.89){(—0.47)
49 J-2 (+3.19)
50 J-3 (+3.09)
51 Sh-1 +5.51
52 Sh-2 (-+3. 06)
+5.43
53 Sh-3 +4.95
54 Sh-4 +2.15
55 B-1 +3.35
Y I: Yenhwa No.1 Mine G Geodo Mine py. pyrite
Y I'W: Yenhwa No.1 Weolam S : Sangdong Mine asp. arsenopyrite
Y I N: Yenhwa No.1 Namsan J . Janggun Mine po. pyrrhotite
YD: Yeonhwa Dongjeoum Sh: Shinyemi Mine cp: chalcopyrite
Y I: Yeonhwa No.2 Mine B: Bongmyeong Mine sp: sphalerite
YI S: Yeonhwa No.2 Seongok mo: molybdenite gh: galena
YIK: Yeonhwa No.2 Keumgok

Table 2 Carbon isotope compositions of carbonate minerals from the several mines in the
Metallogenetic Province of the Taebaek Mt. Region.

313C
Serial No. Sample No. “calcite in l calcite in calcite in milky pink Remarks
limestone granite calcite vein _irhodochrosite' rhodochrosite

1 YI-1 ~2.25 | —7u

2 YI-3 —2.28 —5. 49 —7.55

3 YI+4 —6.21

4 YI-7 —5.98 —7.93

5 YI-8 +0. 40 +0. 41

6 YD-3 —0.01 —0.51

7 YIi-1 —2.47

8 YI-5 +0.15

9 YIi-7 +0.29
10 YI-12 . —3.10
11 G-2 —6.25
12 G-5 —0.62
13 G-6 ~3.78
14 G-7 —3.16 - | calcite in
15 S-2 —4.09 sulfide ore
16 S-4 —0. 26 and
17 S-8 —4.02 skarn zone
18 -9 —3.82 !
19 S-13 —3.25 J
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Table 3 Isotope geothermometry of several ore deposits in the Metallogenetic Province of the

Taebaeg Mt. Region.

B Mines Ore bodies l Mineral pairs Isotope geothermometry
Yeonhwa No. 1 I pyrite-pyrrhotite 273°C
Weolam ' sphalerite-galena 460~511°C
Dongjeom sphalerite-galena 561~690° C
Janggun » sphalerite-galena 341°C
| 1 pyrite-galena 375°C
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