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Occurrence of Electrum from the Namseong Gold Mine

Hyun Koo Lee, Sang Jung Kim and Seon Gyu Choi

Abstract: This paper describes the mode of occurrence and mineralogical properties of electrum
from the Namseong Gold-Silver deposits, for the purpose of obtaining data on the characteristics
of the ore deposits and the behavior of gold and silver during the mineralization. The gangue

minerals are quartz, calcite, fluorite. Ore minerals are mainly composed of pyrite, sphalerite,
chalcopyrite and galena with minor amount of argentite, electrum, pyrargyrite, native silver and

unidenfied mineral(Cu-Fe-Ag-S series)., Three stage of mineralization recognized are, from early

to later, (I) pyrite-electrum stage (II) sphalerite-chalcopyrite-galena-argentite-electrum stage (III)
sulfosalts stage. The filling temperature of fluid inclusions in quartz ranges from 225° to 355°C.

The value of sulfur fugacity estimated by means of electrum-tarnish method ranges from 105 to

10~ atm. The compositional heterogeneity within a single grain with respect to gold concentration

is common in the Namseong electrums Chemical composition of electrum ranges generally between

25~45 atom% Au. Its gold content decreases in late stages of mineralization.
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Fig. 1 Location map of the Namseong gold mine.
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Fig. 2 Geologic map and cross section of the Namseong gold mine area.
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Fig. 3 Photomicrographs showing the occurrence of argentite, pyrargyrite, goethite and electrum
in the Namseong gold-silver ores.
A. Irregular grains filling intergranular cavities of pyrite
B. Electrum associated with pyrite and galena
C. Argentite and electrum associated with sphalerite
D. Electrum and pyrite among quartz
E. Unidentified mineral (Cu-Fe-Ag-S) associated with galena and pyrargyrite
F. Goethite replaced pyrite =
{Abbreviation for minerals in the photographs)

Py : pyrite, el : electrum, gn : galena, pyr : pyrargyrite, goe : goethite, sp © sphalerite






A SEUE Jda=de Bk

257

Table 1 Chemical composition of sphalerite from the Namseong mine.

Specimen Weight % Chemical formula S=1 | Mole%
No. Zn Fe Cu Mn Cd S  Total Zn Fe FeS
N5-1 62. 34 2.31 0.07 — 0.27 34.59 99,58 0.884 0.038 3.98

61.81 2.94 0.12 0.05 0.26 34.32 99.50 0. 883 0. 049 5.08
64. 65 1.20 0. 48 0.01 0.256 35.08 101.67 0. 904 0. 020 2,04
63.76 1.02 0. 46 — 0.29 34.43 99.96 0.908 0.017 1.76
63. 32 1.62 0.17 — 0.25 33.73 99.09 0.921 0. 029 2.84
N-1-1 62. 69 3.44 0.04 — — 34.17 100.34 0.900 0. 058 6. 05
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Fig. 4 sketch of a high grade ore from the
Namseong No. 1 vein
A Quartz, B: Porphyritic granite,
C: Pyrite, D: Sphalerite,
E: Chalcopyrite, F: Calcite.
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Fig. 5. Histograms of associated mineral types and grain size of electrum.

No. of electrum grains: 860.
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Table 2 Relationship between average grain size of electrum and associated minerals with electrum

from the Namseong mine.

XY | o | Py-Qz | Py-Sp | Py-Art| By-Gn | Gn Cp Py | S
Bed= | w| ®w] w| =] 2| 2| w| a 26

Qz: 4, Py: 334, Sp: AletdA, Art: $&4, Gn: ¥4, Cp: #%4

A7A Bel Agdud FHAE L EHY 4 =(D,)
A Agoz 4&25L

¢ e, 25

#3HE9 9]

WHAES sstxy
o9 =3¢l 5E%A L EPMA

EEREPEEES

dAER L vz 29024 Ytz 4L¢ ¢ & A4d EPMAE gE449 JEOL Superprobe 733
o}, (take-off angle 40°)-% o] &, 7}&5A ¢ 20kv A 2R 5
Table 3 Chemical data of electrum from the Namseong ore deposits.

i . Au atomic % Ag atomic %
Specimen No. |‘yze | amlysed | Mimeral :
(pm) points Range Au Average Range Average
N-8-2 178 3 Sp-Qz 17.97~34. 24 27.51 65. 76~82. 03 73.49
N4-B 170 4 Py-Sp 18.32~33.76 28.34 66. 24~81. 68 71. 66
N-6-1 110 3 Py-Qz 25, 83~33.15 30. 48 67.53~74.17 69. 52
110 3 Qz 30.52~32, 27 31.37 67.73~69. 48 68. 63
N-4-1 300 5 Py-Gn 20. 04~33. 87 30. 55 66. 13~73. 96 69. 45
80 3 Py 29. 47~32. 36 69. 13 67. 64~70. 53 69.13
N5-K1 60 2 Py-Sp 28. 88~31. 46 30.17 68.54~71.12 69. 83
80 3 Py-Gn 30.90~31. 95 31.36 68. 05~69. 10 68. 64
N-4-2 678 9 Py-Qz 32.83~35. 08 33.77 64.92~67.17 66. 23
S17 100 2 Qz 43. 81~45, 63 44.72 54, 37~56.19 55, 28
Table 4 Chemical composition of electrum from the Namseong ore deposits.
) Weight % Atomic % Mineral
Speciman No. A Ag Sum Au Ag Assemblage
N-45-2C 0.01 99. 58 99. 69 0.0 100.0 Gn-Art
4.96 95, 54 100. 50 2.8 97.2 Gn-Art
8.50 91.58 100. 58 4.8 95,2 Go-Art
17.89 81.91 99, 80 10.7 89.3 Gn-Art
N-8-2 29.03 72.55 101.58 18.0 82.0 Py-Sp-Qz
46. 80 53.83 100. 63 32.3 67.7 Qz
N-4-1 35.01 65. 20 100. 21 22.7 77.3 Py
39.76 61.19 100. 95 26.3 73.7 Py-Qz
44.67 55, 02 99. 67 30.8 69. 2 Py
N-6-1 39. 36 61. 89 101. 25 25,8 74.2 Py-Qz
N5-K1 43.41 57.47 100. 88 29.3 70.7 Py-Sp-Qz
46. 40 54,13 100. 53 32.0 68.0 Py-Gn
N-4-2 49. 50 51. 84 101. 34 34.3 65.7 Qz
N~4~3 79.08 20. 00 99, 08 68. 4 31.6 Qz
84.11 17.97 100. 08 71.9 28.1 Qz
93. 83 7.04 101. 57 86.9 13.1 Qz

Abbreviations are same as Fig. 3.

Art: Argentite,

Qz: Quartz
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Table 5 Grade variation and associated mineral types
of electrum from the Namseong mine.

Agsociated Au atom.% mﬁ?‘iaf’f Average
mineral type range point
A type 20~55% 60 37.4%
) B type 20~65% 6 36.7%
C type 15~45% 56 31.6%
D type 0~15% 9 6.8%
E type 25~87% | 42 48.3%
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Fig. 6 Histogram of Au content in electrum from
the Namseong mine.
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Fig. 7 Histogram of homogenization temperatures

for fluid inclusion from the Namseong gold
mine,
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Temperature-fugacity S, diagram for the electrum-argentite-sphalerite paragenesis in
the Namseong mine

Nyg in electrum: 0, 55~0, 73 FeS mol% in sphalerite: 1.76~6. 05
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