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Mineralogy and Geochemistry of the Ogkye
Gold Deposits, Gangwondo Province

Seon-Gyu Choi*, Sang-Hoon Choi** and Hyun Koo Lee***

ABSTRACT : Gold mineralization of the Ogkye gold mine was deposited mainly in quartz veins up to 150 cm wide which
occupy fissures in Cambrian Pungchon limestone. Ore minerals are relatively simple as follows : pyrite, arsenopyrite, pyrr-
hotite, sphalerite, electrum and galena. On the basis of the Ag/Au ratio on ore grades, mode of occurrence and assoicated
mineral assemblages, the Ogkye gold deposit can be classified as pyrite-type gold deposit (Group IIB). Fluid inclusion data
indicate that ore minerals were deposited between 400°and 230°C from relatively dilute fluids (0.2 to 7.3 wt.% eq. NaCl) con-
taining CO,. The ore mineralization resulted from a complex history of CO, effervescence and local concomitant boiling
coupled with cooling and dilution of ore fluids. Gold deposition was likely a result of decrease of sulfur activity caused by
sulfide deposition and/or H,S loss accompanying fluid unmixing. Sulfur isotope compositions of sulfide minerals (6¥S=3.5~
5.9%) are consistent with 5"‘SHZS value of 4.8 to 6.1%, suggesting mainly an igneous source of sulfur partially mixed with

wall-rock sulfur.
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Fig. 3. Mineral paragenesis of the Ogkye deposit.
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Fig. 4. Histogram showing FeS content (mole %) of
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Table 1. The Au content of electurm and FeS content of sphalerite from Ogkye mine.

Electrum Sphalerite
Specimen Atomic% Au Mole% FeS Stage
Average Range N Average Range N

0k3 9.99 8.02~11.01 3 main
Ok3 18.40 12.3~23.9 9 late
Ok8B 40.50 40.1~40.8 4 9.95 9.02~11.78 5 main
Okl11 41.75 35.3~48.2 2 12.48 10.06~14.76 9 main
Ok14A 24.77 24.18~25.36 2 early
Ok14A 14.59 11.95~17.73 4 main
Ok15A 5.85 4.63~6.28 5 late
Ok1SB 33.40 30.6~35.9 3 6.71 4.62~8.20 4 late
Ok18A 26.10 23.7~28.9 4 5.86 5.25~6.49 6 late
Ok18B 12.79 12.69~12.89 2 main
Ok19 43.70 39.5~47.2 11 17.38 11.66~16.90 6 main
Ok-88-214-18A 27.85 27.1~28.6 2 10.59 9.87~11.31 2 main
0k-88-214-18C 25.70 25.5~25.9 2 6.43 6.41~6.44 2 late
Ok-88-214-19A 41.30 2 8.94 8.19~9.68 2 late
Ok-88-214-19B 35.60 32.3~38.9 2 7.59 7.52~7.66 2 late
0Ok-88-214-19C 48.30 47.1~49.6 3 12.94 11.29~14.60 2 main
Ok/A-33 57.70 56.6~58.4 3 15.28 12.83~16.31 6 main
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Table 2. The As content of arsenopyrite from the Ogkye

mine.
Arsenopyrite
Specimen Atomic % As
Average Range N
Ok3 31.38 31.33~31.42 2
Ok8B 30.51 29.14~32.07 3
Okl1 31.76 30.59~32.41 6
Ok14A 31.49 30.01~32.19 4
Ok15A 30.56 29.64~31.49 6
Ok15B 31.06 29.66~32.19 6
Ok18A 31.24 30.13~32.03 9
Ok19 3229 31.99~32.86 3
Ok-88-214-18 30.18 29.52~30.84 2
Ok-88-214-18 31.64 31.54~31.74 2
Ok-88-214-19 31.63 31.14~31.93 3
0k-88-214-19 31.62 30.99~32.20 3
Ok/A-33 31.04 30.62~31.52 5
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Fig. 7. Back-scattered electron image (1) and corresponding
X-ray images (2 and 3) showing the textural feature of elec-
trum (EI-C) overgrown by Ag-rcih electrum (E1- R) 2. Au
Lo X-ray emission image. 3. Ag Lo X-ray emission image.
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Table 3. Sulfur isotope data of sulfide minerals from the Okgye mine

Sample No. Mineral 5'S(%) T(C)* SMSH.S** Stage
Ok-11 arsenopyrite 5.9 early
0Ok-18-1 sphalerite 5.1 300 4.8 main
0Ok-18-2 galena 35 300 5.4 main
0k-19-1 sphalerite 54 300 5.1 main
0k-19-2 glena 4.0 280 6.1 late
0Ok-19-3 arsenopyrite 5.6 early

* Based on the fluid inclusion data and panagenetic constraints.

** Calculated using the isotope fractionation equations complied by Ohmoto, Rye (1979).
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area). Ranges in f;, calculated from FeS content of sphaler-
ite (Scott, Barnes, 1971).
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