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Study on the Temperature and the Origin of Mineralization
at the Samkwang Au Deposits

Kun Joo Moon

Abstract: The Samkwang mine is one of gold deposits distributed mainly in the southwestern
province (Chungnam) of the Korean peninsula. Golds occur in quartz veins aged of 223+4 MA
according to K-Ar age dating from muscovite in a pegmatitic quartz vein. Quantz veins intrude
Precambrian biotite-granite gneiss and mica schist of unknown age.

Fluid inclusions in the quartz show a range of homogenization temperatures from 159 to 274°C.
A calculated temperature from the isotopes of the galena-sphalerite pair is 375°C. Two phases-fluid
inclusions homogenized either by liquid or vapor phase are frequently observed in specimens over
260°C, which may indicate the boiling of the fluids. Pressure of formation of the quartz veins
inferred by the homogenization temperatures of liquid-CO, bearing fluid is 1kb. Based on these
data, it is assumed that the temperature of the formation of the Samkwang mine may lie in
between 350°—230°C.

Sz, values of sulphide minerals show narrow range of +2.1 to +4.6, and show a trend of
enrichments of S in the fluid from deep to the surface. 8%Sy in the fluid estimated is less than

3 permil, suggesting sulphur fluid originated from the magma.
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Fig. 1 Location map of the Samkwang mine.

METAMORPH{C
SEDIMENT

 WOON GOGNL __ _

FORMATION YOO GOO GRANITE GNEISS

363 —

Fig. 2 Geological map ot the Samkwang mine area.
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Fig. 3 A photomicrograph showing an occurrence of
gold in sulfide minerals at the Samkwang
mine.
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Table 1 Homogenization temperatures of fluid

inclusions in the quartz at the Samkwang
mine.
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Sample [Homogenization Freezing

No. ‘Temperature \Temperature Reference

SK-2 159~160

SK-7 170~197 —1.5, —2.2fliquid —CO,
217~218

SK-10 205~207 —1.1, —1.3

SK-13 210, 274 |—1.2

SK-15 174~176

SK-20 182~184 liquid CO,
260~262 Homozenized

at +-25°C
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Fig. 4 Distribution of fluid inclusion homogenization
temperatures in quartz from the Sankwang
mine.
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Table 2 6*S values of sulfide minerals from the
Samkwang mine.

Sample
No. S CDT

Minerals Sampling place

+3.00. 08} 104 cross, 0 level
+4.6-+0. 08

. | Galena
2. | Sphalerite

+2.740. 06| 4-5 cross, —2 level
+3.840. 06

3. | Galena
4. | Sphalerite

+2.140. 05| 5 cross, —5 level
+3.5+0. 09

5. | Galena
6. | Sphalerite

7. | Chalcopyrite| +3.940.03| 104 cross, 0 level

9. Pyrite +4.240. 03 4-5 cross, —2 level
10. | Chalcopyrite| +3.9+0. 04

11. l Pyrite I +3.6+0. 06| 5 cross, —5 level

Table 2(B) The increasing trend of %S with depth
at the Samkwang mine.

Sea lev:aﬂlr ’ le;vei ’ﬁ galena rsphalerite] pyrite

200M -0 +3 +4.6
150M —2 +2.7 +3.8 +4.2
80M —b +2.1 +3.5 +3.6

Table 3 Estimated temperatures calculated from
isotopic compositions of the sphalerite-
galena pairs.

Sample No. s

of pairs Agn-sph l A% Temperature
1&2 1.6 1. 264911 375°C
3&4 1.1 1. 048808 508°C
5&6 1.4

1. 1831253 420°C
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Fig. 5 A diagram showing the fO,-pH relationships
between the stability fields of sulfide minerals
estimated from the sulfur isotopic composition
of sulfide minerals at 350°C from the Samkwang
Mine. Heavy solid lines: the mineral stability
boundaries among pyrite-pyrrhotite- -magnetite
in solutions containing 0. Imoles/kg H,0 total
sulfur. Thin lines: S countours for pyrite
under a condition of 8%Sy,=+3permil. The
spotted area implies stability field of pyrite
occurring at the Samkwang mine.
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