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Mineralogy and Ore Geneses of the Daebong Gold-Silver
Deposits, Chungnam, Korea

Hyun Koo Lee*, Bong-Cheal Yoo* and Sang Jung Kim*

ABSTRACT: The Daebong gold-silver deposits is located in 8 km southwest of Cheongyang, Chungcheongnam-
Do, Republic of Korea. The gold-silver-bearing hydrothermal quartz veins was formed within the Precambrian
metasediments of Gyeonggi massif. Ore minerals occur as mainly of pyrite, sphalerite (0.78~6.19 wt.% Cd),
galena, pyrrhotite and minor amounts of chalcopyrite, arsenopyrite, magnetite, ilmenite, chalcocite, electrum
(55.00~89.55 wt.% Au) and argentite. The gangue minerals are quartz, calcite, chlorite, K-feldspar, biotite.
Wall-rock alterations such as chloritization, silicification, pyritization, carbonatization and sericitization can
be observed near the quartz veins. According to the mineral paragenetic sequence based on vein structure
and mineral assemblages, three stage mineralizations can be recognized. Fluid inclusion, sulfur isotope and
thermodynamic data show that the ore minerals were dominantly deposited at the between 388 and 204C
from fluids with salinities of 8.1~0.3wt.% equivalent NaCl, and sulfur isotope value 4.84 to 6.40 per mil
of sulfides indicates igneous sources of sulfur in the hydrothermal system and fluid inclusion salinity data
suggest that thermal fluids may have magmatic origin with some degree mixing of meteoric water.
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Fig. 1. Geological map of the Daebong gold-silver mine area.
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Table 1. Chemical analyses and CIPW norms of the
granite from the Daebong mine area.

Oxides 1(150-14) 2(150-17)
Si0, 73.96 72.63
TiO, 0.14 0.14
AlL,O4 14.61 14.56
Fe,0; 145 1.85
MnO 0.01 0.03
MgO 0.25 0.37
Ca0 0.43 1.25
Na,O 3.20 3.17
KO 3.20 3.17
P,0s 0.22 0.18
LOI 0.90 1.37
Total 100.46 100.79
K,0/Ca0 12.33 419
q 33.59 30.34
or 31.32 30.96
ab 27.08 26.82
an 0.70 5.02
ap 0.52 0.43
il 0.27 0.27
ac 3.35 1.83
mt 0.25 0.32
hy en 0.62 0.92

fs 1.77 2.36
D.L 91.98 88.13
salic 92.69 93.14
felsic 6.78 6.13

A=z Fok EREW Pb, Zn, As 59 &BTHE}
A FHthe A& A SERE AR 7ER
Hol AREE HAAA vhashibel whE METHES
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Rb 59 TFE< B she HEE Boly 1wbd Sr, Pb, Zn,
V, As 58] LET Binshe @RS 29k 281 B,
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Toble 2. Trace elements and rare earth elements analy-
ses of the granite from the Daebong mine area.

Element 1(150-14) 2(150-17)
Ba 270 267
Sr 140 82
Zr 74 83
Be 7 4
Cu 10 10
Ni 10 20
Pb 300 -
v 6 -
Zn 220 30
Ag 0.2 0.1
As 15 9
Co 1 2
Cr 9 8
Cs 6.1 8.9
Hf 2.6 2.7
Rb 300 310
Sb 0.5 0.3
Sc 19 1.5
Ta 4 3
Th 19 19
U 23 25
La 21.3 24.4
Ce 48 55
Nd 19 24
Sm 4.6 51
Eu 0.4 0.3
Tb 0.7 0.7
Yb 1.63 1.71
Lu 0.28 0.28
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Fig. 3. Plots of normal Na,0+K,O vs. SiO, in wt% for
granits based on Cox et al (1979) and the dividing line
beween alkalic and sub-alkalic magma series based on
Miyashiro (1978).
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Fig.5. Undergroud gelogical map of the Daebong gold-silver deposits. Abbreviation: 1; DBA427-1, 2; DB427-3, 3; DB22-
16, 4; DB150-3, 5; DB22-10, 6; DB22-8, 7; DB22-6, 8; DB21-2, 9; DB1304, 10; DB21-9, 11; DB100-2, 12; DB100-3,
13; DB100-9, 14; DB100-12, 15; DB1504, and 16; DB150-17.
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Table 3. Electron microprobe analyses of arsenopyrites from the Daebong gold-silver deposits.

As Fe Co Ni S Fe As
Point Grain Total
(weight %) (atomic %)
1 A 46.16 34.02 0.07 0.00 19.98 100.23 3294 33.69
2 B 45.07 34.17 0.06 0.00 20.44 99.75 33.03 3249
3 C 45.75 34.51 0.04 0.00 20.66 100.95 32.99 32.62
4 D 44.21 34.32 0.14 0.00 21.68 100.36 32.66 31.33
5 E 42.64 34.52 0.09 0.02 21.11 98.39 33.44 30.79
6 F 4274 35.08 0.05 0.02 21.87 99.75 33.40 30.32
7 G 42.71 35.03 0.05 0.00 22.09 99.88 33.23 30.20
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Fig. 6. Photomicrographs of ore minerals from the Daebong gold-silver deposits. Scale bar indicates 100 m in length.
A; Pyrite and sphalerite partly replaced by galena, B; Pyrite included in chalcopyrite, C; sphalerite coexisting with
pyrite and arsenopyrite, D; Pyrrhotite coexisting with sphalerite and galena, E; Pyrite replaced by sphalerite and chalcop-
yrite, sphalerite coexisting with chalcopyrite and galena, and F; Magnetite coexisting with ilmenite. Abbreviation: Py;
Pyrite, Asp; Arsenopyrite, Sp; Sphalerite, Cp; Chalcopyrite, Po; Pyrrhotite, Gn; Galena, Mt; Magnetite, and II;
Ilmenite.
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Table 4. Electron microprobe analyses of sphalerites from the Daebong gold-silver deposits.

Zn Fe Cu Cd Mn S FeS CdS
Sample No. Total Associated minerals Stage
(weight %) (mole %)
100-3(2) 5376  11.04  0.02 0.78 005 3420 9985 1852 0.65 Py early
427-3-1(5) 5633 8.12 0.09 2.59 002 3390 10105 14.11 2.23 Py
100-2(1) 56.29 6.84  0.02 417 002 3358 10092 1199 3.63 Po, Py
100-12(4) 54.15 8.21 0.00 3.73 002 3315 9926 14.21 3.20 Po, Py, Gn
22-10(6) 54.65 7.82 0.02 3.61 0.01 3324 9935 13.50 39 Po, Py middle
427-3-2B(3)  55.59 7.30 0.00 3.39 000 3306 9934 12.68 293 Py
427-3-2(2)  55.21 7.95 0.07 3.02 002 3331 9958 13.70 2.59 Asp, Py, El
427-3-2A(2) 5529 1.5 0.00 3.00 001 3335 9940 1333 2.56 Asp, Py
100-9(3) 5564 492 0.58 6.19 000 3317 10050 851 5.32 Py, Cp
150-3A(3) 55.75 6.10 0.04 3.51 001 3364 99.05 1042 298 Py
150-3B(4) 54.60 571 0.83 4.74 0.01 3311  99.00 9.90 4.09 Py, Gn
150-3(3) 58.33 5.28 0.16 4.04 0.00 3331 10112  9.23 3.51 Py
21-2A(3) 58.76 3.68 0.75 3.76 0.00 3294  99.89 6.42 3.26 Py, Gn
21-2B(3) 60.01 299 0.02 3.96 0.02 3283 99.83 5.23 3.4 Py, Gn
21-9B(2) 59.60 3.52 0.00 4.20 0.02 3247 9981 6.22 3.69 Py, Gn
22-6A(1) 5910  4.65 0.00 4.23 0.00 32,900 100.95 8.12 3.67 PY, Gn late
22-6B(3) 58.37 3.17 0.80 3.93 001 3276  99.04 5.56 342 Py, Gn
22-8A(2) 55.68 6.47 1.19 3.87 0.04 3243  99.68 1145 3.40 Asp, Py, Cp
22-8B(2) 5464  6.14 1.74 327 002 3332 9913 1057 2.80 Py, Cp
22-16A(2) 5690  4.65 2.00 3.86 002 3193  99.36 8.35 345 Py, Cp, Gn
22-16B(3) 57.93 5.21 0.63 3.54 003  31.79  99.13 9.41 3.18 Py, Gn
427-1(5) 56.28 51 0.18 3.39 001 3285 9842 9.97 2.94 Py, Gn
5) Al 7)ol §idt BIgEsnAS 2H4 Al 1A)7]) HHA
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Fig. 7. Photomicrographs of ore minerals from the Daebong gold and silver deposits. Scale bar indicates 100 m in
length. A; Pyrite replaced by elecrum, B; Isolated electrum grain in quartz, C; Electrum coexisting with galena, D;
Argentite coexisting with galena, E; Marcasite coexisting with pyrite, and F; Chalcopyrite replaced by chalcocite. Abbre-
viation: Py; Pyrite, Sp; Sphalerite, Cp; Chalocopyrite, Gn; Galena, El; Electrum, Arg; Argentite, Ma; Marcasite, and
Cc; Chalcocite.
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o8] 37t FHRY A (Fig. 7.4) 5 TZH<] 9] zh=ch
PR A EY KT 37 N EREESY
EEiHioke Table 5, 63 7tk o] RE-S E2413} 3 70| Fig.
9elch. A7)A /1% Al AELA dPERLS EH
B A ElE oA FEN BRes EHise
ol Ee] 60% o]-& AL glo] BgEAANA F
g 23k FRelr

B

A eS| EHMEES granular, irregular, subround,
elongate3] © ¥ H-5-314 Fig. 103} 2t} o] 2364 B

2 4 -]
€ds moie X

system ZnS-FeS-CdS showing the chemical composition

ule} zro] MEGRIL, =KL, FEMFLIME FZ irre-
gulard <] KT EHE A2 KRFLS I E7E sub-
round®¥ X+ elongated o2 EH A

Uxte| 37|

AdEY KT 27 K @3 G5 b)) 77
d=y/@xXb)E vehd Holw AH V={/@xXbFos
gaste] 2 BFas)s) e ERES Jehd Aoth
Table 5, 614 & 4 SI5o] A QJEo) EHEEE
ok 10%7} 100 gm (2 150 mesh) EHEY EHEAN 9
o}Aiz 100 gm o] 4Hal Aol M%T ARt} olsire
JdEale) EHERE) EHENA 2 o KgELES] Ao
BPICHE ghiLe) Anch ok 2947 EHEL AlAkslL
itk

{LBHER

870 3t 4981 F 703l N (LB 47 A 2= Table 73}
2t} Fig 11 #Epsdy odE=le Au atomic%<
EHFEE vehd Zlolr). o] EiolA B uls} o]
e &£EEE 3660~8141 Au atomic%e| t o
FHO oHEFHL 60~80 atomic%EA] H]lLH EL& g

T Bl Slek FPHAER HEH S (LBHRE
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Table 5. Frequency of mineral association and grain size of electrum from the Daebong gold-silver deposits.

Size. min. assoc. 0-10 -20 30 40 50 60 70 -80 -90 -100 -200 -300 300> Total Total(%)
Py(Qtz) 7 8 3 o0 1 0 o0 0 1 0 o0 0 0 20 3.80
Sp(Py) 3 12 4 3 2 3 3 0 1 0 0 1 0 42 7.97
Qu(®Py,Gn) 66 75 55 26 2 20 16 19 4 6 26 5 2 346 65.65
Gn s4 20 15 6 4 2 2 1 2 3 6 1 2 119 2258
Total 140 116 77 35 33 25 21 20 9 9 32 6 4 527 100.00
Total (%) 2657 2201 1461 664 626 474 398 380 152 171 607 133 076 100.00

Abbreviation: Py; Pyrite, Sp; Sphalerite, Qtz; Quartz, and Gn; Galena.

Table 6. Volume percent of mineral association and grain size of electrums from the Daebong gold-silver deposits

Size. min. assoc. 010 20 -30 40 50 60 -70 80 90 -100 -200 -300 300> Total(%)
Py(Qtz) 000 001 001 000 002 000 000 000 012 000 000 000 000 0.16
Sp(Py) 000 001 001 003 004 007 016 000 012 000 000 306 0.00 3.50
QtzPy, Gn) 000 005 017 022 046 065 08 157 048 101 17.20 1531 2509  63.07
Gn 000 001 005 005 007 005 011 008 024 050 397 306 2509 33.28
Total (%) 0.00 008 024 030 059 077 113 164 096 151 2117 2143 50.18 100.00

Abbreviation: Py; Pyrite, Sp; Sphalerite, Qtz; Quartz, and Gn; Galena.

T &~ Daebong mins sor #——¢ Daebong mine

o} hatates = Namssong mine w----= Namseong mine
\ -—i Samkwang mine = Samkwang mine

of #——4 Cheongju mine 70 - #—=~* Cheongju mine

®
3 d
£ ) \
H 60 R
o ’ 1
] A
so ) i
« Zo
/I
g 40 / / i \ \
Stze{ ym) /l// \:\ )
Fig.9. Diagram showing the grain size of electrum from 30 F ‘
the Daebong and some gold-silver deposits, in Korea.
2 +
AR 1) e 2 EEE tshe Jddege
76.52~8141 Au atomic%, 2) A¥EMY] EEo T =& o b
RERC EEAT RARMGRE 22 EHEE AL 60.
74~7791 Au atomic%, 3) F#iA3} sk AL 36. 0 .

60~62.39 Au atomic%ZA HHIGH $H3 LGRS
Ze AYTE $EEC] PolAE AL Holz gtk

;4

Fig. 12 |49 (BaRs #EEd de 43
WAF ek Aolk o] el o] oAz
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Shape
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Fig. 10. Diagram showing the shape of electrums from the
Daebong and some gold-silver deposits, in Korea.
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Table 7. Electron-microprobe analyses of electrums from Daebong gold-silver deposits.

Weight percent

Atomic percent

Sample No. Mineral association Ag/Au
Au Total Au Ag
89427-3-2B(3) Sp+Py 88.65 11.10 99.75 81.41 18.59 0.23
89427-3-2D(1) Py 89.55 11.22 100.78 81.38 18.62 0.23
89427-3-2(3) Sp 86.80 13.28 100.08 78.16 21.84 0.28
89427-3-2(3) Sp+Py 86.00 14.45 100.45 76.52 23.48 0.31
89427-3-2(1) Py 86.42 13.42 99.84 7791 22.09 0.28
90709-2A(3) Py 82.03 18.02 100.05 71.37 28.63 0.40
90709-2A(4) Qz+Py 82.31 18.36 100.67 71.06 28.94 0.41
90709-2A(8) Qz 81.87 18.66 100.53 70.61 29.39 0.42
907010-2(1) Py+Gn 74.76 24.68 99.45 62.39 37.61 0.60
910122-8(1) Qz 73.92 26.17 100.57 60.74 39.26 0.65
910122-16(1) Py+Gn 73.63 25.67 99.30 61.10 38.90 0.64
89427-1(3) Gn 64.21 35.69 99.90 49.63 50.37 1.01
910122-6(3) Gn 61.15 38.54 99.69 46.49 53.51 1.15
910122-8(1) Gn 55.30 4343 98.73 41.08 58.92 143
910121-2(1) Gn 55.00 4791 10291 36.60 61.40 1.68
40
N se.py ™ 3 %
[_ ] Qz, Py é sof- 10g 259
35t £ ry.Qz.6n % 70_/ /
n =
[MDe 2.
30} 50 . , . . ——
35 40 45
VHNI[9/mm2]
Fig.12. The variation of vickers microhardness with Au
23 content in the electrum from the Daebong gold-silver de-
posits.
¥® 20}
3 e N
g — 14 RS £RmE
5k o © e
‘ Fit Mol FRPA) FECE Rol: HiRAo]
FEHd
ol o|She MRS Adsie] EPMAS 98 447
N B Table 83} 2k o] 447 A2 Hey (19547}
AAEE tholof 1o BRI A FKS &JeH-2 brun-
sk svigite® ¥} (Fig 13). #4E #ERL Cavaretta et
\ al. (1982), Cathelineau and Nieva (1985) S-of oJ& #h
N HBEFE o]87VsAe] A=l gk weld & FRK
0 ” 0 60 : 80 oo o] #IBFH SHEE Cathelineau and Nieva (1985)7} 7

Au atomic ¥

Fig. 11. Frcquency histigram for Au atomic % of electrums
from the Daebong gold-silver deposits.

AFgE #A A X (AIM)=4.71X10°T—8.26 X 10 2el| 4] -3}
EIEE ERsHE Fig 145 2tk o] 29el4 09 4e
A9 B Erah Qof 2717} =l 712 AE olz
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Table 8. Electron microprobe analyses of chlorites from Daebong gold-silver deposits.
27-1.1 27-1.2 27-1.3 27-14 27-1.5 27-1.6 27-1.7 27-18
Si02 26.27 25.61 26.32 26.05 26.44 25.19 25.90 25.60
TiO, 0.04 0.02 0.04 0.03 0.03 0.00 0.00 0.02
ALO; 16.48 17.59 16.59 16.49 16.79 18.09 17.25 16.91
FeO 33.17 34.22 32.86 32.88 33.23 34.67 33.53 33.38
MnO 0.18 0.15 0.17 0.08 0.14 0.12 0.17 0.14
MgO 8.53 8.01 9.23 9.34 9.24 7.46 7.95 7.80
Ca0 0.02 0.01 0.01 0.00 0.01 0.01 0.02 0.08
Na;O 0.02 0.02 0.02 0.03 0.03 0.07 0.01 0.08
K0 0.01 0.02 0.03 0.03 0.03 0.00 0.01 0.02
Total 84.72 85.66 85.29 84.93 85.95 85.61 84.85 84.00
Si 6.005 5.821 5.968 5.939 5.952 5.751 5.927 5.926
Al 1.995 2.179 2.032 2.061 2.048 2.249 2.073 2.074
2457 2.549 2.410 2.373 2416 2.610 2.575 2.544
Ti 0.002 0.001 0.002 0.002 0.002 0.000 0.000 0.001
Fe 6.349 6.505 6.227 6.268 6.263 6.629 6.422 6.468
Mn 0.034 0.029 0.033 0.015 0.027 0.023 0.033 0.028
Mg 2913 2.719 3.120 3.175 3.098 2.539 2.709 2.699
Ca 0.005 0.002 0.002 0.000 0.002 0.002 0.005 0.010
Na 0.009 0.009 0.009 0.013 0.013 0.030 0.004 0.036
K 0.003 0.005 0.009 0.009 0.009 0.000 0.003 0.006
Total.oct. 11.772 11.819 11.812 11.855 11.830 11.833 11.751 11.792
*Number of cations on the basis of O;(OH)6
X=4.71x10"3T-8.26x 102
T/C 229 248.9 233.2 236.3 234.9 256.3 237.6 2377
o 0.2 0.4 0.6 0.8 1.0 s Fe
' I sFe+Mg 7T
o Daebong mine
* Inseong mine
4 Samdeog mine o
§
5.0 E
Ripidolite . =
&
s
5.6 A N
s . Pycnochlorite 4 ° :‘ . 2
- i . it 8
v 4 L 4 s g
6.2 N Brunsvigite ‘5
7.0 2
[
o
8.0 1 1 1 L
4 6 8 10

2

Fig. 13. Nomenclature of chlorites (after Hey, 1954).
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A DAEBONG MINE
sk [J INSEONG MINE
B SAMDEOG MINE

Al IN TETRAHEDRAI SITE

osf

L 1 ( n
150 200 250 300
TEMPERATURE (°C }

Fig.14. Plot of Al in tetrahedral position vs. temperature
after Cathellneau and Nieva (1985).

BaolF A7 Fol| Rt A} 256~229T o] P A]
ERE 5] FelFsicke] MEE CHBRLOI =%
e #eh (BEE, SUEE, 19890 wld wig 2o
BEAA RHEANEE ¢ 5 ok

nRasme HREe HNE

EsEAEDS Wi SRS Bkt o RedEms
& SWagpd ke St 320 2 Fo0d R A
o FES Ao syt & FRelA Efise
H#tEYe HEEE oval, round, tabular,irregular, lo-
ngish7} ]2, 7} negative crystal®] /RE7} &)%),
a3 %Y 27l HAA o umelA 3 66 ym
Aol i EMMREE ti-io] HEMORZ EHEY o
Er BRoT EHFE = #AEn

hE A EHEE RETAHS Add #FHE
el %, FTEE, 71E AEA] BHLEs vyl oet

53} o] EF3dch

I8 a8 A4 2L 7149 142 BE e
A, #i 2714 349 whEa, Eha S
A EMEe HES vlaAd 3704 G A8 ¥
A, A, BEas 3 Elss RdA 2390

IE 889 A4 7149 2422 B eas
WEA FIEE7} 50%0130] L 7FEAIYEA] dateg
—ft=r}. o] el &3z WAEHES 271904 F717HA
Hlzd 124 E¥xsa gich

e BFY : 433 7|22 BAE 24ke] EmEA
FHEREZE 50% vivkel Whpeltt I3 Gl =&
FAEY, ¥lLA 27l BHE AikelA o] A=)

Dlnypo Inctusion

Zl Type Inclusion

300 350

7,

Th °C

Fig. 15. Histogram of homogenization temperature of fluid
inclusions from the Daebong gold-silver deposits.

BHLRE

B Yehs Ak HEaasS A7) I
HEHEA B—EEE 300~388C, it mE
e At I8 BREHE H—REs 280~310T,
Fme) sy 1 180 B—tEEs 204~
260C ot} H—LRET FoHly #HHZ 243%
RE7L RolAle fame] Tk BES ETe 24 A
719 il 8% A4S S AR

el fiels BB Blikel TAHA don
FLRie waEyel e 42 H—kde aEps
713 R HtEe wapel #Fsta es Bt
REZ} wssle) o) HRLhliel Mol AN Ao
2 A7) gEEE 23R 9 Bl o %
{eddtiel Bap dsllAe BHfIES) 283t

P

I, Iy BHHe] HERES WEs A% HHERS
WA AALE AHE3H= USGS.Y Gasflow heating & free-
zing system¥ Z32 Chaixmecas AHE3bgich. B9}
HREMGE BRd 7218 Fig 163} 2t} $LEie) &
REE 72~81wt%, SRLHIS) HREE 28~72wt.
Poo] T FALHEIAS] EEREE = 0.1~1.0 wt.%2) 3e Z+=t).
R AR BEV} KTH0 nle) EpEs @
A8l B Ae & 5 Atk 53], 250T ol 4] EEEEE
el Wvh dARY ole oE HLwEE WA s}
A A A o8 HERBEA 2% MsAe
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Fig. 16. Homogenizing temperature vs. salinity for fluid
inclusions from the Daebong gold-silver deposits.

Table 9. Sulfur isotopic compositions of sulfide mine-
rals from the Daebong mine.

Sample No. Level(#4%7]%)  Mineral 534S(%e)
100-2 100 m galena 5.27
100-12 100 m sphalerite 6.35
0121-6 130 m galena 4,99

sphalerite 6.10
427-4 150 m galena 5.07
pyrite 5.85
0122-6 150 m galena 5.15
sphalerite 6.40

HERERMTE

FERERM TR 52 JiRdlA et a5
STRE, PImehA- A ES Axy IR 93¢ e
o] 4373t 23} Table 99} Zt}olidt ZAsh= Shima-
zaki et al. (1985)e <j3 WEd HRFELS HERER
TR A9 dAg Kk KB#FE LM AT
pibEae] EHEY RESEYE: AER, AE K-RA
o] EIEh o]A-E M gl FE HS R &
Aske AL vl FHeHkpS PERRES 300C =
7HA sk 7k ELgE T FEREEC e H.Se & Al
(Ohmoto and Rye, 1979)3}8 HEEFA: 4.64%0, Fi#hA:
6.76~7.19%o, PImaghh: 563~6.06%c °lth o= KRB
S-HFEK B wiRe] d47delgt & 4 9tk

Stage
Minerals

Magnetite -

[menite -
Arsenopyrite | e
Pyrrhotite —-_—
Pyrite ——

Sphalerite

Chalcopyrite

Electrua

| P

Galena

Marcasite -

Argentite —_

Chalcocite -]

Chlorite

Quartz

Calcite - -

Fig. 17. Paragenetic sequence of ore minerals from the
Daebong gold-silver deposits.

ZR 3 BN
KB £ - BIRE FOID SHEF

KB & - BFRS Wishs FRgnEs BEA, &
BUER, PIRRsAT, 780 3 BEFSEE 5ol FAE BEp=
BT, 2%0T BEA, dHvelE, EER, BN,
JdHAEY, B 5o ER REEWES BE A
iR, #Eh, ZE-RA, BEM 5o #2829
BHS RIEAILIER, REEMUER, BERMLIER il
fER, BEAIER Sol FA=) o9z BRgky
IREFED tste] okfFiEel Aoy dee] dnld,
AvpatRe] Sig Sk o BEHERE st FRER
9 FaEDS) MRS V228 AEME AAY
A o3t 7o) 34712 FEHUY (Fig 17).

H A7) 2 o] A7le F2 B8 base metal
el BLA7|2 F2 GREEG, BEERA, FEhn,
FHR, BB, e R BRI o] Al7)dl &
e EAS BEAT A EHEAY A 1279
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Fig. 18. Fugacity of fs,-temperature projection of the stabi-
lity field of arsenopyrite contoured in atomic percent ar-
senic and sphalerite isopleths in mole proportion on the
basic of 1 sulfur.
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Ea, S8R 2 EEEA o9 R e TR
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By EHE] Eh

H WAZ[ 2 o) A7)l AgA] vkt o) #En, B9
ESHE, A, NHER, A, R Bl S
EHE e R h5E wel AR Yt BRER, A,
B Ze-RA 9 BER 59 RaHpe) w3Ed
RS LRI A A HHES ¥4 Bl
AV Be® EHE. 2 AEES Al K79
A A7) @e #tgme) 15 gt figEsy
e WA HAE 2ha EHACL FEEEEg s
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Fig. 19. Distribution of ZnS, FeS and CdS contents of
sphalerites relating to mineralization stage and depth
from the Daebong gold-silver deposits.

#4dct
REgRESel 7IEE R HWael sl

7HEEE SBAREAE Z28AT Fald (FEH)S
dodle f5daeAs AdedA gle daoth geti
g Gf] £ ddlo] odd gertE gl Ae
249 Rk EA9 tiie] 355 el A4
A% FHE Aok 2 4] EAlel dsfdle dxe
e U UeRE of7AE gtee] 1 gAuke

A FLA EHEE PEEA-S (LEBHKS Wl
S 23, B3] Jl=F 48] HA 633 wt%o] o]=2 1
° 7}

T ol SBHRS 20T e GRS Zu

< 18.52~14.11 FeSmole%, 2.23~0.65
CdS mole%, %71 (I) fhHS) RIBREH, RARtEE, G
2 odEY T3 HARGRE e A4S 1421~1199
FeSmole%, 3.63~256 CdSmole%, @7 () &Hiol
REA, EA, A 53 RIS 2= AL 1L
45~5.23 FeSmole%, 5.32~294 CdSmole%] & 7t
£t} (Table 4). &, FeSmole%t= FHARH BEtol A 27
satigR el HABR £o8 243tz CdSmole% et
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FeS moie %
o
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nE oo, - Aa A

02 06 10 14 18 22 26 30 34
CdS molen
Fig. 20. The relation between mean FeS and CdS mole%
in sphalerites from some Korean gold-silver deposits.
A; Cheonan area, B; Seolcheon area, [; Jeongseon area,
%; Suncheon area, ¥; Bonghwa area, ¢; Pocheon area,
4; Haman-Gunbuk area, and e; Hapcheon area.

ZnS mole%= WM 2 Frlshs A3E Kol 9o} (Fig
19). #Z, Kubo et al. (1991) FEAE EEL4 K
WS sagh, & 7t 2 Fh=Ee Fuld B3 A
1kbar. 400 % 600C o] 7ol shsled, BT
%9] FeS, MnS ¥ CdSA¥-9] HAREME-S 400T ol x&
Zb7d 49, 19, 24 mole%o)L, 600C oA 52, 10, 15
mole%2A, AH&AA HEF HoldMdpE 7l=f3t
7] o] T FHE A Atk o9 A A
KBFILE PAnshae] (L2Mme] 271429 224
FEF FARAE 2= WEE 39 712y 48
33, 37138%9 AeAGES FARAE 2 s

< 7t=Fe 48] & A 4 It g0k

Chon et al. (1981)2 M £BSELE Pogiae 4
EMLS EHRE 2 WEESEC o ERpes wa
T 23, (adgRe Hmiine Y 5 Cdg
S Ho|X, &i-tofngiiR oIt &, B, SRSERE POTgh R o
FtegaEe] ¥ WS Beldan Hifst gl 1
w52 Al Aol A shakxAe) W 3 A
E& o]FoiA oA o}, WA} 52 B A7 AT} F9)
& - SFRLE PIEAGY g A3 Mizuta et al,
1982; &#& 5, 1982; FHA, 1991 £75 wHirf,
1989; FNEH 5, 1987; ZFHA 5, 1987; BHEHA, HHT
1988; & A, XEEE 1989; TEH %, 1991a, 1991b;
FEM, 1989 55 712Z stod S, AR & -
R LE PIEEATL S FeSet CdSmole%2 vl@sto] B

F @ Metamorphic rock
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Fig.21. The relation diagram of FeS and CdS mole% ac-
cording to wall rock.

sttty 2 A3, SEHE B REE(tse o2 il
Eell vl vlzd £ 58S Bl g1, I FAE
ARSI = &£BFL T /M £2 3E 7¥E 9
&o) galsgin} (Fig.20). =, 5] 582 253
B #piEe] fERQ A%l M & aRE Hole
uhd, R fEES At v 3 65 Xolx
ool gl i} (Fig. 21).

o) o] Aol Metdd Fof Fl=g Fake Lx9)
Be] Fiel oJfse Aol Holn old f tS
A d77F A=

HHEAHO| LR

K FLE HEHL 1 {LBERS W3 Zo] 366~
814 atomic %= dxt3] Y& HWYE el 9ok o)
43 (LB RS GelA AFE uiel 3o
B JUERIRS U HAE AT e, BEG
g AR E 2= A (765~814 atom.% Au)e]
F71 SRR SARIRE 2 A (36.6~62.39 atom.%
AnkEc) & $EBE 23 gtk AEAA 4 - 89
A AR d& 2 BieAs) (Helgeson, 19
69; Seward, 1973, 1976; Barnes, 1978; —EfE, 1977,
1978; Shikazono, 1981)5-& o Hed o] {rEBMHRLS] A u)
o] &%, CligE, mH,S, pH, mAU (HS),—/mAgCl,~
(B ZAg/ZA) 5224, 53] RS} pH 92 7H5Alo]
5 JAoE 33k ¢irh (Shikazono, 1981). = AMA

ko

3
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zA%NA AFD AIERS Au BHEC] E& Al
A=, PEFd ahD LBEY =9 plvt 24
Wstd g ¥, ddEYY Au FHES RED 24
&gk Aojrk. o PR AHE EAR st
FFLE A=Y fEERe Rt 2ol
Azke Sl

Z AgRLE AdEge Az ERE ol
eH o2 Au &R0 & Aol A4, A— Hlel
v 2A ke AXelA EilisE YEelnR FIK
el (LEES] RS pHyl A HapA o4& AR
AzckaeA, & FLE JHER] AuBHES BE
of ejEse] Biffd] Mitishs LA WERRS
e dERE ¥ AudERES 23, ddE $719
Rilishe ALY HERRE 2e AdTE R
A EES 2= Zlog 34 dq

AB £ - RIMRS LRI

KB & - SRS AnRie 5ilel sl Ttk
e 44 - # REMRe) BASL v H2E n|Fo
2 o] TERIES K KO Aol BIR ke 24
b BAVE 13, 2 F9) AFeAgte] 7]l e
A7+,

A e F SEHIQ I, MIA7)9) AREAe go}
1] g8t dollA £ FHRARGRS v o2 3le
HEe} FRERY (fspf F73e] R} (Barton and
Toulmin, 1966; Scott and Barnes, 1971; Kretschmar and
Scott, 1976). A LAl7]el 54 dhitst BRpHEA-HIEsE
h-EEne) AR iRl A== o]
YR F FtEES] As atomic%E 30.20~30.790] L
BIEasi ] FeS mole%t= 12.74~14.720]c}, o] A2E
Kretschmar and Scott (1976)7} A|A13F A-E X BiR
slo] EEES Fabd 311~364T o sl FrEsEES
1078~10"%% atmol| sj3gct (Fig. 18). wkehAl, oA ] A
719} ApE7E Alshe A2 A2, A I 7] ¢
Rt dHERe HERAC AL A El
Huz o] FRAY ARRES 229~256C 71 Al A
719 ARREC FARE g Aeldh Ll #A)e
43 FisaEme] BH—LBEe BEEE 204~388T,
04~81wt%olch. Ht =71 FAB ¥ wEH
LB 7} 300~388C 2A] MRS Ro|x) o=t}
of7lol A i RE (388C )<t HRE Blwth)E 71T
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Fig. 7. Photomicrographs of ore minerals from the Dacbong gold and silver deposits. Scale bar indicates 100 gm in Fig. 6. Photomicrographs of ore minerals from the Daebong gold-sitver deposils. Scale bar indicates 100 mm in length.
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