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Gold and Silver Mineralization of the Soowang Ore
Deposits in Muju, Korea
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Abstract: The Soowang Au-Ag deposits occur as quartz veins which filled fissures in middle Cretaceous porphyritic
granite and/or gneiss of the Precambrian Sobaegsan gneiss complex. The paragenetic studies suggest that vein filling can
be divided into four identifiable stages (I to IV). Stage I is the main sulfide stage, characterized by the deposition of
base-metal sulfide and minor electrum. Stage II is the electrum stage, whereas stage III represents a period of the
deposition of silver-bearing sulfosalts and minor electrum. Stage IV is the post ore stage. Mineralogical and fluid inclusion
evidences suggest that mineralization of the Soowang deposits were deposited by the cooling of the fluids from initial
high temperatures 300°C to later low temperatures 150°C. The salinity of the fluids were moderate, ranging from
104wt.% equivalent NaCl in sphalerite to 3.1wt.% equivalent NaCl in barite. The gold-silver mineralization of the
Soowang mine occurred at temperatures between 140 and 250°C from fluids with log fs; from -12 to -18 atm. A
consideration of the pressure regime during ore deposition, based on the fluid inclusion evidence of boiling, suggests
lithostatic pressure of less than 210 bars. This pressure condition indicates that vein system of the Soowang deposit
formed at depth around 800 m below the surface at the time of gold-silver mineralization.

Keywords: gold mineralization, electrum, salinity, fs;, fluid inclusion.
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Fig. 1. Geologic map of the Yonghwa-Seolcheon mining district
granite, 4: felsite, 5: Vein, 6: Alluvium).
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Table 1. Characteristics of each stage ores from the Soowang deposits.

stage I I il v

. Mt, Hm, Rt, P, SI, Gn, Py, S|, Gn, Cp, El,
Ore minerals Asp, Po, El. Arg Py, SI, Gn, El, Arg, Fr Arg, Fr, Pyr, Bou, Ag Py
Gangue mineral Sid, Qt Qt, Ank, Kut Qt, Chal, Cal, Dol, Bar Bar, Cal
Vein structure massive, band comb, vug comb, vug comb, vug

. . dark black opaque reddish brown transparent

Color of sphalerite Cp discased Cp discased honey colored transparent -
Fragment in vein wall rock wall rock stage I ore wall rock stage I, I -
Characteristic massive, band comb, vug comb, vug comb, vug
features Cp disease oxide mincral Cp disease Au-Ag, honey-colored Sl Au-Ag Cal, Dol, Bar

base-metal base-metal

Abbreviations; Mt=magnetite, Hm=hematite, Rt=rutile, Py=pyrite, Po=pymhotite, Asp=arsenopyrite, SI=sphalerite,
Cp = chalcopyrite, El=electrum, Arg = argentite/acanthite, Fr=freibergite, Pyr =pyrargyrite, Ag=native silver, Bou =bounonite,
Qt = quartz, Chal = chalcedonic quartz, Sid = siderite, Bar = barite, Cal = calcite, Ank = ankerite, Diss = disseminated

Stage
Mineral
Magnetite
Hematite
Rutile
Pyrite
Marcasite
Arsenopyrite
Sphalerite
Galena
Pyrrhotite
Chalcopyrite
Argentite
Native silver
Electrum
Freibergite
Pyrargyrite
Bournonite
Barite
Quartz
Calcite
Siderite
Ankerite

StageI | Stagell | StabgIIl | Stabg IV

Fig. 2. Paragenetic sequence for vein minerals of the Soo-
wang deposits.
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Table 2. Electron microprobe analyses (wt.%) of Sphalerite from the Main Vein of the Soowang deposit
Sample Fes -
N. Zn Fe Cu Cd Mn S Total  mole Description
No. %)
1 8 5428 1042 003 060 017 3399 9987 1825 Cp inclusion free; stage I
2 4 65.47 1.03 0.00 0.39 0.00 3245 9934 1.81 Cp inclusion free; stage I
3 6 66.96  0.06 0.00 0.26 001 3227 9956  0.11 Cp inclusion free; stage 11I
4-A 1 5440 1065 000 040 017 3402 9964 1865 Cp inclusion free & red colored; stage [
4-B 1 5632 812 0.52 046 015 3260 9817 1444 Orange colored, adjacent to Cp disease
4-C 4 5455 602 517 053 012 3311 9950 1144 Colorless, Cp diseased
5 4 65.14 0.63 0.05 0.82 000 3367 10031 1.12
6 2 6496 054 002 081 002 3332 9967 097 Bleached Sl along Cp diseased

N.: Number of analyses, Sl: Sphalerite, Cp: Chalcopyrite

Table 3. Summary of the chemical compositions (wt.%) of electrum, sulfides, and sulfosalt minerals from the Soowang deposits

X2

Mineral stage N. Au Ag Cu Fe Zn Sb As Pb Bi Co S Total
Arsenopyrite 1 11 - - - 3497 - 008 4340 - - 004 2192 10041
3 0.03 0.00 - - - 0.00 - 85.58 0.47 - 1384 9948
Galena e 3 0.00 0.00 - - - 0.03 - 86.28 0.03 - 13.85 100.19
oI 3 0.07 0.02 - - - 0.03 - 8603 003 - 1334 99.94
Electrum I 76 5843 4135 - - - - - - - - - 99.78
Freibergite i 2 - 2361 1660 028 570 2512 055 - - - 2477 99.06
8 m 4 - 29.83 1596 (.88 561 24.71 1.23 - - - 21.81  100.03
Pyrargyrite mI 3 - 5992 001 0.20 032 2116 085 0.00 0.00 - 16.87 100.92
Bounonite m 3 - 003 1336 0.00 001 2405 012 4408 098 - 1940 102.03
N.: Number of analyses
7 5
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Fig. 3. Histograms for FeS content in sphalerite of the
Soowang deposits.
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