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Gold-Silver Mineralization in the Kwangyang-Seungju Area

Chang Shin Lee*, Yong Jun Kim**, Cheon Yong Park* and Chin Surk Ko*

ABSTRACT: Gold-silver deposits in the Kwangyang-Seungju area are emplaced along N4°~10°W to N40°~60°W
trending fissures and fault in Pre-cambrian Jirisan gneiss complex or Cretaceous diorite. Mineral constituents
of the ore from above deposits are composed mainly of pyrite, arsenopyrite, pyrrhotite, magnetite, sphalerite, chalco-
pyrite, galena and minor amount of electrum, tetrahedrite, miargyrite, stannite, covellite and goethite. The gangue
minerals are predominantly quartz and calcite. Gold minerals consist mostly of electrum with a 56.19~79.24
wt% Au and closely associated with pyrite, chalcopyrite, miargyrite and galena.

K-Ar analysis of the altered sericite from the Beonjeong mine yielded a date of 94.2+ 2.4 Ma (Lee, 1992). This
indicates a likely genetic tie between ore mineralization and intrusion of the middle Cretaceous diorite (108+ 4

Ma).

The &S values ranged from +1.0 to 8.3%0 with an average of +4.4%, suggest that the sulfur in the sulfides
may be magmatic origin. The temperatures of mineralization by the sulfur isotopic composition with coexisting
pyrite-galena and pyrite-chalcopyrite from Beonjeong and Jeungheung mines were 343°C and 375°C respectively.
This temperature is in reasonable agreement with the homogenization temperature of primary fluid inclusion quartz

(330°C to 390°C; Park.1989).

Four samples of quartz from ore veins have §%0 values of +6.9~+10.6%0 (mean=89%,) and three whole
rock samples have §'%0 values of +7.4~+10.2%, with an average of 7.4%o. These values are similar with those
of the Cretaceous Bulgugsa granite in South Korea (mean=8.3%0; Kim et al. 1991). The calculated 8'®0,u.; in
the ore-forming fluid using fractionation factors of Bulgugsa et al. (1973) range from —1.3 to —2.3%.. These
values suggest that the fluid was dominated by progressive meteoric water inundation through mineralization.
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Table 2. Table showing ore minerals and the relative abu-
ndance of constituent minerals in the ores from Beon-
jeong, Okdong, Sagok, Jungheung, and Soungchi mines.

Mine . .
l\m%oneong Okdong Sagok Jungheung Songchi

Pyrite EkREH ERRKK RRERRE bRRkRk *bkkk
Arsenopyrite  skkkkx REE RRkRRE Kk *x
Pyrrhotite *hkx % Rk KEkE kK wkkk
Magnetite ERRERE
Hematite * kxR
Sphalerite Ak KkkEE  kkKER Kkkx %%
Chalcopyrite EREEE ERREE RRREE — *xk
Galena Erks EAKRE RREE — rxx
Electrum % *x *
Tetrahedrite gk * *x %

Miargyrite *xk *x . *

Stannite %

Covellite *% * o *x *%
Goethite *rx *x % P £

#++64+; very abundant, s+++; abundant, s++*; modrate,
#xx; minor, *x; rare, and *; trace.
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Fig. 2. Photomicrogragraphs showing the mode of occurrence of ore minerals. A; Hematite (yellow white) with compressed
and bent lamellae, B; Subgraphic texture or ramifying veinlets of chalcopyrite (yellow) replacing arsenopyrite (gray
white) along grain boundaries and fractures, C; Tetrahedrite (greenish gray) occurring along fractures in chalcopyrite
(vellow) and galena (grayish white), and D; pyrite (light yellow) containing electrum grains (yellow). Abbreviation: py;
pyrite, asp; arsenopyrite, cp; chalcopyrite, ht; hematite, gn; galena, el; electrum, and td; tetrahedrite. Scale bar at the
base each photograph represents 100 p
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Table 3. Average chemical composition of metals of the
Seungju-Kwangyang area.

Element Au Ag Cu Pb Zn Fe §

Mine No. @) @) B & % % ®%
Beon- 1 L6 3 003 009 203 203 213
jeong 2 09 4 004 006 002 704 643

3 03 19 009 017 018 503 3.12

4 Tr 2 008 0.09 004 670 5.69

5 04 12 003 017 002 194 187

6 04 80 003 015 003 134 140

Sagok 1 86 64 050 021 014 153 147
2 1.2 199 823 021 882 126 156

3778 186 158 013 106 206 19.2

Jung- 1 34 152 433 009 029 139 113
2 03 32 653 004 020 519 294

Okdong 1 Tr 20 1.68 005 188 13.1 23.
Soungchi 1 Tr 3 006 006 019 586 431
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Fig. 3. Paragenetic sequence of minerals in the Kwangyang
and Seungju area.
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Fig.4. Diagram showing the gold/silver ratios.
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Fig. 6. Grain size of electrums from the Beonjeong and Sagok
mines.

Table 4. Representative electron microprobe analyses of
electrums from the Beongjeong and Sagok mines.

Mi Sample Weight percent  Atomic percent
ine
No. Au  Ag Total Au Ag Au/Ag
Beon- B-109 I 7575 24.25100.00 63.11 36.89 1.71
jeong 78.79 21,21 100.00 67.05 3295 2.03
B-112 I 79.24 20.76 100.00 67.63 32.37 2.09
75.50 24.50 100.00 62.79 37.21 1.69
B-115 I 71.68 28.32 100.00 58.08 41.92 1.39
69.70 30.30 100.00 55.75 44.25 1.26
B-116  II1 7133 28,67 100.00 57.68 42.32 1.36

70.05 29.56 100.00 56.16 43.84 1.28

B-117 11 67.31 32.69 100.00 53.00 47.00 1.13
7044 29.56 100.00 56.61 43.39 1.30

B-119 II-II 7259 27.05 100.00 59.62 40.38 148
68.42 31.58 100.00 54.27 4573 1.19
65.84 34.16 100.00 51.35 48.84 1.06
65.66 34.34 100.00 51.16 48.8¢ 1.05
7409 25.91 100.00 61.02 3898 1.57
72.23 27.77 100.00 58.75 41.25 142
71.58 2842 100.00 57.97 42.03 1.38
71.36 28.64 100.00 57.71 42.29 1.39
Segok  S-124  ILIT 68.71 31.29 100.00 54.60 4540 1.20
68.31 31.69 100.00 54.14 45.86 1.18

65.98 34.02 100.00 51.50 48.50 1.06

S-128 I 59.19 43.81 100.00 41.25 5874 0.70

64.87 35.13 100.00 50.28 49.72 1.01

B-120 II
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TANEA EAZAY o d 2'l0) ALZHAY o P2 He}
9.47~10.53 wt.%Au (9.9~13.03 At %Au)S o] 43
Ao ® vepyel =3 AL TS BEH B3}
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Table 5. Sulfur isotope data for mines of the Seungju-
Kwangyang area.

Mine Sample  Mineral  §*S(%0) A*S(%o) T(C)
No.
Beon- B-L-16  pyrite 39 py-gn 347147
jeong galena 1.0 29
B-L-17  pyrite 45
pyrite 49
B-L-19  pyrite 5.1
Jung-  J-L-25 pyrite 45 py-gn 357173
heung chalocopyrite 33 1.2
J-L-26 pyrrhotite 32
JL-27  pyrrhotite 21
Soung- L-L-11  pyrite 83
chi L-L-15  pyrite 72

Table 6. Carbon and oxygen isotope data of calcite, qua-
rtz, magnetite, and whole rocks from the Kwangyang-
Seungju area.

Mine  Sample Descrip- &§3C 50 Remark

No. tion (%o) (%o0)
Beon- B-L-20 quartz +10.6
jeong  B-L-21 quartz +69
B-L-22 quartz +9.0

B-1-23 diorite +7.8 whole rock

B-1-24 diorite +74 whole rock

B-1-31 granite +10.2 whole rock
Jung- J-1-28 calcite  —4.1 +7.5
heung  J-L-29 quartz +9.3
Soungchi S-L-12 calcite ~ —7.7 +0.2
S-L-14  magnetite —4.9

S-L-30 diorite +7.0  whole rock

& fh + 10004 +83%E o ghe $euet oz

A~
i By
FERLY FIRENLL G (20~ +70%: A7,

1980; 244 <], 1988)3} f-Abslod ﬂﬁ}%«l K

[+
33%2 Ao w5 'é}—% Bl ub
AL 78%2AM ok 4% A
Aol FAtol A AAE
gl putsEs Badolet Al EY Baahg s
23tetd 37 e) ajojr} &S Al Fa g} 23
Bde) #AX el PB4} FEAbe) FHAM.3
o] Zh= AMSTHe 77t 2.9% 7 1.2% 9.0 o] 2 HE
Ohmoto and Rye (1979)¢] fractionation factor& o5}
5= 7H7} 342C 9} 375C 9} (Table 5). o] Lxi
71 Héitﬂ 23 1719 HAlZHES L% 294~313C
(43, 1989)°]1} 330~390C (23, 1989)s} w)w A

2
S
Noe
=
Rul
£
o
o
of»
N o



Abg sk

*&i gL %i"&%ﬂ%-ﬂ H1E dokr 7] 945 Ao 4,
S (D) 3K, 23 st
48] FA A= Table 65
4 Table 6°ﬂH Hznhe} 7o) Hedel §40 7o 69~
106% (B 89%), 429 A=) 70~78% (3
T 74%), 317kke] 10.2%., 84 0] 0.2~75% (7 3.9
Jw), 2|5l AP AT O] —4.9%0]c). o] F ke 7 B g
£ u BAo] 87%, 5] 84%, £X7} 1.2%0°]c). &
19 EAH 534 13 magmae] AHaE94
803kl ©] 55~9% (Taylor, 1974)8} Ux|sloz =
9] AAEYAE magmaZ| Yo R SAE o) B
EokgEite] B9 wetago] A g
Pl e 3G FA B §407k]
FFAA} T4%AE A dehy o)
drgoo] FHUYLAOR A5 W
Ho] Fr}. E3) - A 2] 580 o] —
= AL 6807 499 A5y zﬂ
2 Agz}%h:},_ LLAI-Z&],] Aotz
w) FA o] 85%0) T £5 %
o2 magma/| 4] WA Seht Az
T 74%°1 3L 317keke] 102% 2] 5807 o)
1 ol2) 42

ez

ME
h=aa]

o

N
4rrr

¥2 o 42 B o

dlo

A

—

[N}
3

8

2o
o

KN

o

o
=]

i

e}
X
x FL
o
ke
_°,

=

rlo

Al
v

i T%

S
£
o

=

C

L D

] 2 uqa] J_;Hal 42 71/\_4
7S 234 o 10m
A g AlsHE BC 244 8%0%ko] 74%0) 3
FAA ok 500m GoiAl el 4] A2g A8 B-C-23
¢ §°0%te] 78%% 04% HE o]z} gle] A7) o
3 F3E doldh 2 o7t ] e AL A
A7k A7) wolz}t Apgslc,

AT Bp7FeHE (Heb))e] ek §803ko] 7.0~10.
2% (BT8.1%) 2 Wot7] BAla7helRo) Ha7t 8.3%
(Kim et al, 1991)¢} % A& HejFT 9l).

Bottinga (1973)2} O'neil (1969)9) fractionation equa-
tiong o}-g-3fo] Fokxde] A3} FEale) 4] 22w
At e Ao 9ian] 2k 712 $HEGE B

Zo] A} sﬂu}

]

fud

153

Table 7. Calculated 6'*Ouwaer composition of quartz and
calcite from Kwangyang area.

Mine Sample stage mineral 80 &°C T(°C)! §®Om,0

No. (%0)  (%o) (%o0)?

Beon- B-L-21 I quartz 69 300 -19
Jeong B-L-20 I quartz 106 240 -13
B-L-22 I quartz 96 40 23

Jung-  J-L-28 I calcite 7.5 —41 160 —43
heung J-L-29 I quartz 93 250 -20

'Based on fluid inclusion temperatures from Park, C. Y.,
Yun, C. H., Kim, H. N. and Park, Y. S.

*Calculated water compositions based on quartz-water
and calcite-water oxygen isotope fractionation from Botti-
nga. et al. (1973) and O'Neil. et al. (1969).
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