XelsEX|d, HM3sd, M3, 191-201, 2002
Econ. Environ. Geol., 35(3), 191-201, 2002

T2 2-SBAOM AElE oE 0| MEAEle} SEtEY
FEY - HMT? - olzT!

el Azt st A sk, 2ueiteta olshst A7 2etst

Mode of Occurrence and Chemical Composition of Electrums from the Gubong
Gold-Silver Deposits, Republic of Korea

Bong Chul Yoo'*, Seon Gyu Choi’ and Hyun Koo Lee'

'Department of geology, Chungnam National University
2Department of earth and environmental sciences, Korea University

The Gubong gold-silver deposits is gold-silver-bearing hydrothermal massive quartz veins which were filled the
fractures along fault shear (NE, NW) zones within Precambrian banded or granitic gneiss of Gyeonggi massif. Ore
mineralization of this deposits is contained within a single stage of quartz vein which was formed by multiple epi-
sodes of fracturing and healing. Ore minerals are composed mainly of arsenopyrite, pyrite, sphalerite, chalcopyrite,
galena with minor amounts of pyrrhotite, marcasite and electrum. The frequency and volume percentages of elec-
trums associated with ore minerals from this deposits are recognized as follows; 44.5% and 54.3% with arsenopy-
rite, 24.3% and 33.8% with quartz, 12.6% and 0.1% with pyrite, 11.0% and 4.8% with galena, 5.0% and 7.0% with
sphalerite and 2.5% and 0.02% with chalcopyrite, respectively. They show irregular (41.6%), subround (34.7%),
elongate (17.0%) and granular (6.6%) shapes, respectively. Their grain size ranges from 2 to 150 pum, but 90.9 per-
cent of the grains are below 30 um, The chemical composition of electrums ranges from 26.39 to 72.51 Au atomic
%. These composition (Au atomic %) on the basis of associated minerals are from 44.97 o 71.75 with arsenopy-
rite, pyrite, sphalerite and quartz, from 44.37 to 72.51 with quartz, from 35.40 to 41.01 with sphalerite and chal-
copyrite, from 26.39 to 54.84 with pyrite, chalcopyrite, quartz and galena, from 28.49 to 53.28 with galena,
respectively. We suggest that optimum recovery of gold would be obtained with reference to these results.

Key words : Gubong gold-silver deposits, Electrum, Size, Composition
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Fig. 1. Geological map of the Gubong mine area. |; Danbong vein, 2; Yongma vein, 3: Ganjuk vein, 4; No.6 vein, 5: No.1

vein, 6; Bongam?2 vein, 7; Bongam|1 vein, 8; Gunryang vein.
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No 6 vein Bongam2 vein Bongam1vein  Gunryang vein
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Fig. 2. Paragenetic sequences of minerals from No.6, Bongam2, Bongam1 and Gunryang veins of the Gubong mine.
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Table 1. Frequency distribution of electrums in associated minerals and grain size of electrums from each vein of the

Gubong mine.
Grain size (um)  -30  -44  -53 625 74 -88  -105 -125 -149 -177 177<
Asso. Min. (rﬁesim 400 325 270 230 200 -170 -140 -120 -100 80 go< 1owl Total(%)
Asp 31 0 0o 0 0 0 0 0 0 1 0 32 219
Py 10 0 0 0 0 0 0 0 0 0 o 10 6.85
Noo 5P 6 0 | 0 I 0 0 0 0 0 o0 8 5.48
o Gn 19 0 3 0 1 0 0 o 0 0 0 23 1575
Qz 57 6 2 5 1 0 2 0 0 0 0 73 5000
Total 123 6 6 5 3 0 2 0 0 I 0 146
(%) 8425 411 411 342 205 000 137 000 000 068 000 100.00
Py 17 0 0 0 0 0 0 0 0 0 0 17 4857
Sp 3 0 0 0 0 0 0 6 0 0 0 3 8.57
Bongam2 Cp 8 0 0 0 0 0 0 0 0 0 0 8 22.86
vein Gn 7 0 0 0 0 0 0 0 0 o o 7 2000
Total 35 0 0 0 0 0 0 0 0o o 0 35
(%) 10000 000 000 000 000 000 000 000 000 000 000 100.00
Asp 107 0 0 1 0 0 0 0 0 | 0 109 8015
Py 13 0 0 0 0 0 0 0 o0 o0 o 13 9.56
Sp 3 0 I 0 I 0 0 0 0 0o 0 5 3.68
G“:;iyri‘“g Gn 5 0 0 0 0 0 0 0o 0 0 0 s 3.68
Qz 2 ] 0 0 0 0 1 0 0o 0o 0 4 2.94
Total 130 ! | 1 ] 0 I 0 0 1 0 136
(%) 9559 074 074 074 074 000 074 000 000 074 000 100.00

Asp; arsenopyrite, Py; pyrite, Sp; sphalerite, Cp; chalcopyrite, Gn; galena, Qz; quartz.
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Table 2. Volume percent of electrums in associated minerals and grain size of electrums from each vein of the Gubong mine.

Grain size(jtm) -30 -44 -53 -62.5 -74 -88 -105 125 -149 177 <
Asso. Min. mesh  -400  -325 <270 230 -200 -170 -140  -120 -100 -80 80< Total(%)
Asp 049  0.00 0.00 000 0.00 0.00 000 000 0.00 4109 000 41.58
Py 006  0.00 0.00 0.00 0.00 0.00 000 000 000 000 0000 006
No.6 Sp 0.21 0.00 143 000 483 0.00 000 000 000 000 0.00 6.47
vein Gn 069  0.00 3.78 000 3.07 0.00 000 000 000 000 000 7.54
Qz 3.69 322 2.60 11.37 331 000 2016 000 000 000 000 4435
(%) 5.14 3.22 7.81 11.37 1121 000 2013 000 000 4109 000 10000
Py 316 0.00 0.00 0.00 0.00 0.00 000 000 000 000 0.00 3.16
Bongam? Sp 4587  0.00 0.00 0.00  0.00 0.00 000 000 000 000 000 4587
vein Cp 2276  0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 2276
Gn 28.21 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 2821
(%) 10000  0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 100.00
Asp 149  0.00 0.00 448 0.00 0.00 0.00 000 000 7005 000 76.02
Py 0.18 000 0.00 000 000 000 000 000 000 000 000 0.18
Gunryang  Sp 027  0.00 1.85 000 5.65 0.00 000 000 000 000 000 177
vein Gn 0.10  0.00 0.00 0.00 0.00 0.00 000 000 000 000 0.00 0.10
Qz 0.003 1.09 0.00 0.00 0.00 000 1483 000 000 000 0.00 15.92
(%) 2.04 1.09 1.85 448  5.65 000 1483 0.00 000 7005 0.00 100.00

Asp; arsenopyrite, Py; pyrite, Sp; sphalerite, Cp; chalcopyrite, Gn; galena, Qz; quartz.
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Fig. 3. Photomicrographs of ore minerals from the Gubong mine. A; Electrum coexisting with sphalerite and quartz from
No.6 vein. B; Electrum coexisting with galena from No.6 vein, C; Electrum and chalcopyrite infilling fracture of sphalerite
from Bongam?2 vein, D; Electrum coexisting with galena from Bongam?2 vein, E; Electrum coexisting with sphalerite and
arsenopyrite from Gunryang vein, F; Electrum coexisting with galena from Gunryang vein. Abbreviation: Asp; arsenopyrite,
Py; pyrite, Sp; sphalerite, Cp; chalcopyrite, Gn; galena, El: electrum. Scale bar indicated 50 micron in length.

(Fig. 5). HEH L U] thdk Au atomic %=
Gt el FEyE o '—fil Hollad FH(66.41)2}

QJ7}5(65.93, 66.62)0]H WA T} FHA AEE]E o
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SABEE Ao} Aot 8-z Ay o)
Ego) 3l FAZEE 3lehrA(Au atomic %)y A

Hyd oS3 Z2th 639 ¢ 1) AN, A
ofda] 9 MYy FEsle HYEHE 55.86~70.75,
2) g3 &= Y EHE 44377251, 3) &
A, Mo 2 %04*“} FEshE AHERS 46.26~

FE= o HEHL 52,05~53.28,

54.84, 4) AN 3
Yz D Aoldd R A FEShe AYE
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Table 3. Chemical composition of electrums from the Gubong mine.

. Weight % Atomic % Associated
Vein Stage Sample No. .
Au Ag Total Au Ag Ag/Au  mineral

No.6 I D.S.97126-2(3) 69.49 30.07 99.56  55.86 44.14 079  Sp,Qz  massive

ditto | D.S.97126-2(2) 67.48 32.06 99.54  53.55 46.45 087 Qz white

ditto I D.S.97126-2 67.15 32.19 99.34 5332 46.68 088 Qz

ditto | D.S.97126-2(3) 62.55 36.89 9944  48.15 51.85 1.08 QZ

ditto I D.S.97126-2(2) 59.24 40.68 99.92 4437 55.63 1.25 Qz

ditto I D.S.97126-2(4) 61.74 3842 100.16  46.81 53.19 1.14  Qz,Gn

ditto 1 D.S.97126-2(3) 61.04 38.83 99.87  46.26 53.74 .16 Qz,Gn

ditto I D.S.97724-1-8(2)  73.27 26.64 9991  60.10 39.90 066  Sp.Qz

ditto I D.S.97724-1-8(2)  79.62 2076 10038  67.75 3225 048 Qz

ditto I D.8S.97724-1-8(3)  71.75 27.52 99.27  58.81 41.19 070  Qz

ditto I D.S.97724-1-8(2) 7045 29.50 9995  56.67 4333 076  Qz

ditto I D.S.97724-1-8(2)  70.65 29.71 10036  56.57 43.43 077 Qz

ditto I D.S.97724-1-8 68.90 31.07 9997 54.84 45.16 0.82  Py,Gn

ditto | D.S.97724-1-8(2)  67.34 32.34 99.68  53.28 46.72 0.88 Gn

ditto [ D.S.97724-1-8 66.59 33.59 100.18  52.05 47.95 0.92 Gn

ditto I D.S.97724-2-5 80.35 19.52 99.87  69.27 30.73 044  Sp

ditto I D.S.97724-2-52)  81.64 18.48 100.12  70.75 29.25 0.41 Sp.Qz

ditto 1 D.S.97724-2-5(2)  82.64 17.16 99.80 7251 27.49 0.38 Qz

ditto I D.S.97724-2-5(2)  80.06 20.26 100.32 6840 31.60 046 Qz

ditto I D.S.97724-2-5 79.35 2092 10027 6750 32.50 048 Qz

ditto 1 D.S.97724-2-5(5)  78.63 21.78 10041 6641 33.59 0.51 Qz

ditto I D.S.97724-2-5(2)  63.35 36.40 99.75  48.80 51.20 1.05  QzGn

ditto I D.S.97126-3(4) 78.29 21.87 100.16  66.22 33.78 0.51 Asp,Qz

ditto I D.S.97126-14 80.27 19.93 100.20  68.81 31.19 0.45 Py

ditto I D.S.97126-14(2) 78.93 21.00 99.93  67.30 32.70 049 Qz

ditto I D.S.97126-14(2) 67.63 3244 10007  53.31 46.69 088  QzGn
Bongam?2 I B.A97724-3-14) 5542 44.61 100.03 4049 59.51 1.47 Sp,Cp  Massive

ditto I B.A.97724-3-1 50.14 50.11 100.25 3540 64.60 1.82  Sp.Cp white

ditto I B.A.97724-3-1(2)  58.22 42.34 100.56  42.96 57.04 1.33 Py,Gn

ditto I B.A.97724-3-1 56.97 43.57 100.54  41.73 58.27 140  PyGn

ditto I B.A.97724-3-1 53.85 47.07 100.92  38.52 61.48 1.60  Py.Gn

ditto I B.A.97724-3-1 54.95 44.53 99.48  40.33 59.67 1.48 Cp

ditto I B.A.97724-3-1 56.10 44.19 10029 41.01 58.99 144  Cp

ditto I B.A.9827-11(3) 58.79 41.35 100.14 4378 56.22 128  Gn Grey
Gunryang I G.R.9827-8(5) 69.69 30.04 99.73 5596 44.04 0.79 Sp Massive

ditto I G.R.9827-8(4) 69.88 3042 10030 5571 44.29 080  Sp grey

ditto I G.R.9827-8(4) 63.82 36.21 100.02  49.12 50.88 1.04 Sp

ditto I G.R.9827-8(3) 59.99 4020  100.19 4497 55.03 1.22 Sp

ditto 1 G.R.9827-8(3) 66.70 32.61 99.31 5283 47.17 089  Sp.Qz

ditto I G.R.9827-8(2) 52.31 47.05 9936  37.84 62.16 1.64  Gn

ditto I G.R.97724-5-3(2)  81.86 17.66 99.52  71.75 28.25 039  Asp Massive

ditto 1 G.R.97724-5-3(4)  64.67 35.83 100.51  49.71 50.29 1.01 Cp,Gn white

ditto I G.R.97724-5-3(2)  58.60 4154  100.14  43.59 56.41 129  Cp,Gn

ditto I G.R.97724-5-3(2)  58.59 41.79 10038 4344 56.56 1.30 Cp,Gn

ditto 1 G.R.97724-5-2(4)  65.42 34.38 99.80  51.03 48.97 096  Sp

ditto I G.R.97724-5-5(4) 46.74 53.34 100.08 3243 67.57 208  PyGn

ditto 1 G.R.97724-5-5(2)  43.37 56.98 100.35 2942 70.58 240  PyGn

ditto I G.R97724-5-5(2)  39.26 59.97 99.23  26.39 73.61 2.79 Py,Gn

ditto I G.R.9827-10(4) 42.10 57.86 99.96  28.49 71.51 2.51 Gn

Asp; arsenopyrite, Py; pyrite, Sp; sphalerite, Cp; chalcopyrite, Gn; galena, Qz; quartz, Values in parentheses are analyzed number.
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