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Mesozoic Granitoids and Associated Gold-Silver Mineralization in Korea
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Contrasts in the style of the gold-silver mineralization in geologic and tectonic settings in Korea, together with
radiometric age data, reflect the genetically different nature of hydrothermal activities, coinciding with the emplace-
ment age and depth of Mesozoic magmatic activities. It represents a clear distinciion between the plutonic settings
of the Jurassic Daebe crogeny and the subvolcanic environments of the Cretaceous Bulgugsa igneous activities.
During the Dacbo igneous activities (about 200~130 Ma) coincident with orogenic time, gold mineralization took
place between 197 and 127 Ma. The Jurassic deposits commonly show several characteristics : prominent associa-
tion with pegmatites, low Ag/Au ratios in the ore-concentrating parts, massive vein morphology and a distinctively
simple mineralogy including Fe-rich sphalerite, galena, chalcopyrite, Au-rich electrum, pyrrhotite andfor pyrite. Dur-
ing the Bulgugsa igneous activities (120~60 Ma), the precious-metal deposits are generally characterized by such
features as complex vein morphelogy, medium to high Ag/Au ratios in the ore concentrates, and abundance of ore
minerals including base-metal sulfides, Ag sulfides, native silver, Ag sulfosalts and Ag tellurides. Vein morphology,
mineralogical, fluid inclusion and stable isotope results indicate the diverse genetic natures of hydrothermal sys-
tems. The Jurassic Au-dominant deposits were formed at the relatively high termperature (about 300 to 450°C) and
deep-crustal level (>3.0 kb) from the hydrothermal fluids containing more amounts of magmatic waters %0: 5~10
%o). 1t can be explained by the dominant ore-depositing mechanisms as CO, boiling and sulfidation, suggestive of
hypo/mesothermal environments. In contrast, mineralization of the Cretaceous Au-Ag type (108~71 Ma) and Ag-
dominant type (98~71 Ma) occurred at relatively low temperature {about 200 to 350°C) and shallow-crustal level
(<1.0 kb) from the ore-forming fluids containing more amounts of less-evolved meteoric waters (8'%0; -10~5%).
These characteristics of the Cretaceous precious-metal deposits can be attributed to the complexities in the ore-pre-
cipitating mechanisms {mixing, boiling, cooling), suggestive of epi/mesothermal environments. Therefore, the differ-
ences of the emplacement depth between the Daebo and the Bulgugsa igneous activities directly influence the
unique temporal and spatial association of the deposit type.

Key words : gold-silver mineralization, Mesozoic granitoids, gold-dominant deposit, gold-silver deposit, silver-domi-
nant deposit
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Fig. 1. General geological map of Korea showing the distribution of tectonic terranes and selected gold-silver deposits. Note
the close spatial relationship between the Mesozoic granitoid and principal gold-silver deposits. [] : the precious-metal
deposits related to Daebo igneous activity, O : the precious-metal deposits related to Bulgugsa igneous activity, @ : the

precious-metal deposits of unknown age.
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Fig. 2. Photograph and photomicrographs of different types in quartz veins. A: Massive quartz vein from the Taechang mine
crosscul and healed by high-grade gold ores. Arrows show site of sulfide and gold aggregates. B: Quartz displaying undulose
extinction, subgrain development and grain boundary migration recrystallization. C: Typical epithermal veins from ihe
Taegeng mine showing lattice bladed quartz (left arrow) and feathery texture (right arrow). D: Euhedral comb quartz showing

the sharp interfacial boundary {Scale bars=0.5 mm).
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Table 1. Comparative production, grade and age data for selected gold-silver deposits in Korea.

. Ag/Au ratios in Ag/Au ratios in ore  Vein mor- Age
Ore deposit . Tonnage* -

total production Minimum Maximum Phology Ma Reference
Samchang 9.7 - 0.7 - 29 massive 166 Park et al. (1988b)
Samhwanghwag 0.3 C 0.5 - 1.8 massive 166 So and Yun (1997)
Daeheung 07 C 09 - 17.8  massive 158 Park er al. {1986)
Taechang,Boryeon 0.2 C 0.1 - 56  massive 156, 146 Park er al. (1985)
Hwanggeo 8.1 - 0.35 - 383 - 144
Samgwang <0.1 B 0.3 - 27.1 massive 127 So et al. {1988)
Dongyang Hongcheon 1.0 - 0.1 - 1.4 - 113 Park er al. (1988b)
Imcheon 0.5 B .4 - 289  complex 108 Shimazaki et al. {(1986)
Seongju 64.6 C 1.1 - 1781.0 complex 98 So er al. (1989a)
Mugeug,Geumwang 5.8 A .5 - 850.8 complex 106, 98 Shimazaki er al. (1986)
Yonghwa 8.5 - 1.2 - 3448  complex 96 Youn and Park (1991)
Gwangyang 3.6 B 0.2 - 68.8  complex 94 Lee et al. (1992)
Jeoneui 1.1 C 1.0 - 19.1  complex 94 So et al. {1987)
Dongweon 3.0 - 33 - 350  complex 86 Park et al. (1988a)
Eunjeog 26.0 - 0.9 - 123.6 complex 86 Kim er al. (1989)
Weolyn 51.6 A 39.1 - 561.3 complex 79 Yun er al (19933
Dunjeon 1.5 - 1.5 - 7.3 complex 76 Park et al. (1988a)
Tongyeong 1.0 C - - complex 73 Shelton er al. (1990)
Jeonjuil 489.6 A 1.0 - 30850  complex 71 So et al. (1987)
Gasado - - <0.1 - 233100  complex -

*Tonnage means

cumulative Au and Ag metal productions.
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Fg. 4. Plot of homogenization temperature versus salinity for fluid inclusions in minerat showing an evolutionary trend of
hydrothermai fluids from different types of the gold-silver deposits in Korea.
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