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Studies on Geology and Mineral Resources of the Okcheon Belts

~———Mineralization in the Vicinity of the Muamsa Granite Stock——

Suckew Yun, Kyu Han Kim and Jong Sang Woo

Abstract: Hundred mineral deposits including W-Mo, Pb-Zn-Cu, fluorite and talc occur in the
Cambrc-Crdovician limestone contacting with the Cretaceous Muamsa and Wolak granitoids in the
Susanri-Hwanggangri mineralized zone. In most mineral deposits characterized by metasomatic
replacement, skarn and hydrothermal vein types, two distinct tendencies were found as W-Mo
mineralization in or/and near granitoid batholith and Pb-Zn-Cu(CaF;) mineralization which is
gradually increased toward the batholith.

W-Mo veins of extensive vein system occupy northly striking fractures whilst Pb-Zn-Cu-CaF,
veins strike northeast or northwest.

In this work, three representative lead-zinc-copper deposits choosing the Dangdu, Useog and
Boksu mines were dealt with in detail.

Skarn ore bodies in the Dangdu mine were grouped into early diopside rich clinopyoxene-garnet,
barren skarn and ore bearing late hedenbergite rich clinopyroxere-garnet skarn. Temperature and
Xco, cbtained from hedenbergite-andradite-calcite-quartz mineral equilibria in the Dangdu ore
deposits were 580~650°C and 0.15~0. 3, respectively.

Fluid inclusion evidence in the Usecg mine indicates that main stage mineralization temperature
ranges from 224 to 389°C with a salinity of 2~17 equivalent wt. percent NaCl.

Sphelerites from the Dangdu and Usecog mines have 16~17.7 mole percent in FeS which is
relatively consistent to those of some other lead-zinc ore deposits in Scuth Korea.

Filling temperature of fluid inclusion from the Boksu mine shows deposition of ore within the
temperature ranges from 237 to 347°C and within the salinity ranges from 2.6 to 10.77 equivalent

wt. nercent NaCl.
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Fig. 1 Distribution map of mineral deposits of Susanri-Hwanggangri mineralized zone. Mine locations
are from the compiled data by Reedman et al., 1975 and number in bracket indicates age of
granitoids compiled by Park, 1982. Distance from Chungju to Boksu mine indicates 25km.
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Table 1 Mineralization and granitoids in the Hwanggangri-Susanri mineralized zone.

Chungju district
(Jurassic granitoids)

Muamsa-Wolak district
(Cretaceous granitoids)

Country Thin dolomitic limestone beds in gneiss and I Thick limestone formation: crystalline limestone,
rock schist (Keymyungsan Fm.) dolomitic limestone and dolomite
(Samtaesan and Kounri Fm.)
Granite and granodiorite (Paik: 1982) ‘ Adamellite (D.S. Lee: 1971)
Related Jurassic Daebo granites 5 Cretaceous Bulkuksa granite
K clate *Chungju granite (121~163m.y.) Muamsa granite (87m.y.)
1gn;ous Jechon granite (169~179m.y.) Wolak granite (87~90m.y.)
rocks e
high initial ratio of (¢"Sr/#Sr) low initial ratio of (87Sr/3€Sr)
(partial melting product of crust) (mantle source) (Park and Kim: 1982)
Fractures N-S (W-Mo veins)
NE or NW (Pb-Zn-Cu and CaF; veins)
Mineral Fe(7)** CaF2(3) ‘ Pb-Zn-Cu(62) W-Mo(17)
deposits Tale(4) Ba(l) | CaF2(32) Ba(4) Talc(13)

Metamorphosed deposits(iron and talc deposits)| Skarn and hydrothermal vein deposits

* Age data are from the map complied by Park (1982).

** Mineralization of iron deposits is not directly related with granitoids.

Numbers indicate the number of mines.

B, BEW, BEREW), BEKT, 234 1‘% st
o A4 AA Y)Y @ﬁﬁﬁ‘)l i R R L "—}7191
HES—ALE TthE A Fdd= fﬁ—bﬂf -
(62), BEFH—1F %E(N), BE(32), BEAAW, /;”%L
H013) Tl HAsta ﬁlﬂ} = BREREE BN
& BRHRY 9 FgA—9ety Ade AEm
—27H B2 Bk EA%*‘HE"] SA 4] ‘4

T BIEEES RRE BER = i - &
WK 22 Mo-W 2912 BLlET 259 Pb-
Zn F3E SEd zEv BES-ALE TERE
THE Hlaed 2 FE Ao BEY LEHK
EfERE A9 bR ex geh sk BASR =9t
2 BIRS BLERS BIERES FA = geg
wE ek gk (Park, 1982). ze)v & Hufol A W-
Mo, Pb-Zn-Cu, CaF; #3}3-go] T2 o oM 7pis=p
S+ AL TEREES A = of %&F’.i BINTERSE
F BAFEmER BEss ¥ KY Sk
ol HEMS KEEEF MFEE 2¢ H54S A4
B Fa gl

BES-BER TEE MU SR

BfRKBCE S SEERZS BGE AEsr] 99
BRd FAY Sl A gURKS TERERS A
1 et 22 FA o vreknioh(Fig. 2).

by

1D kEREBS 948 W-Mo #Ke F2 fEme
st HIE BB A 500M ol vle] stz 9
At = SREREEYE 924 AEgHKS A4S
234~394°Co) 32 3, 7~11. 1 wt. % NaCl, 4% 1~2. 3km
(So et al,, 19830l k. 27128 Mo HHES 9=
1~2.5kme] stz 9o}

(2) Cu-Pb-Zn RS KEKEHS HRET B
dA HIREZF R Hodd Wt 2 wEsr) Fhad
Fow ol E BWIRT 27 EM K ERBESL 400~
500°C pashel 2z, JRHRZ (vein type) & 240~390°C, 4 %
E 3.5~11wt. % NaClo] 9 T (& 79} #, #4(1979).

() BLPIRS AS QA #Eme 494 #E
s A=msrt B3 "ejA ) mlel 2 wixmss)
A& Zhaste] Pb-Zn-Cu #6IKS 7499 = A go] &
Aste] ol E K fY 9 WMAERES AR 2A3 e
7 e Be Fx vk EREES 97~240°CGHE
HE, 1975) =& 95~312°C, # = 40wt. % NaCl &
FTEGMEHE, 1976)F Ve gl
) WHEERS —Be 2 KRESY 242 3y
How o a*z*éfﬁ%%ﬂ A g®x 4 el go] ey
%%%v}. T, EEREE RREY ERERER
Tl A5t AE Rl EEERIER] 7 J8 $3
7 of SAETE Q7] WEQ A 2

<]

2 3 o
N

rol'

2,



6 FEE - EY - BER

20

Y
£
£ CaFz2
.
o
g
—

101 Cu=Pb-Zn

T }
204
Wo-Mo

—
1 —

10 Talc

N T
° 2 3 4Km
Distance
GranitoidS .
batholith Limestone

Fig. 2 Frequency of distribution of various mineral
deposits from the Muamsa and Wolak grani-
toid batholith to limestone host rock in the
Susanri-Hwanggangri mineralized zone.
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Fig. 3 Geologic map of Dangdu mine modified from
the geologic map by Kim, et al. (1986).
1. granitic gneiss and schist, 2. pegmatite,
3. limestone, 4. granitoids.
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Table 2 Representative analyses of garnets from the Dangdu mine.

. D3 | DI | D13 | DIs D155 | D l»
] 1 i 2 | 3 1 4 5 j 6

Si0, 37.61 | 37.58 | 37. 42 37.72 38.20 | 36. 54

ALO, 13.07 13.46 12.62 14.62 14.25 10.78

FesOs 12.69 12.33 14. 33 11. 38 1.77 16. 12

MnO 0.75 | 0.86 | 1.03 0. 60 0.62 | 1.11

MgO 0.03 | 0.04 | 0. 04 0.02 0.03 0.03

Ca0 34. 84 34.87 | 33.92 35. 49 34.08 34.10

Na;0 0.02 | — 0.01 - — —

TiO, 0.68 0.38 | 0.17 0.18 0.19 0.75

Total 99. 69 9.53 | 99. 60 99.65 99.86 | 100. 02

Number of cation on basis of 24 oxygens

Si 5.95 5.95 5.95 | 618 6.02 5.86

Al 0.05 (6.00) | 0.05 (6.00) | 0.05 (6.00) | 0.00 (6.18) | 0.00 (6.02) | 0.14 (6.00)

Ti 0.08 0.05 0.02 | 0.02 0.02 0.09

Al 2.39 2.46 2.31 275 2. 64 1.90

Fe's 151 (3.98) | 1.47 (3.98) | 1.72 (4.05) i 1.40 (4.17) | 1.39 (4.05) | 1.95 (3.94)

Fe*? '~ 0.00 0.00 0. 00 | 0.00 0. 00 0. 00

Mn £ 0.10 0.11 0.14 P 0.08 0.08 0.15

Mg 0.0l 0.01 0.01 0.0l 0.01 0.01

Ca . 5.91 (6.02) | 5.91 (6.03) | 5.78 (5.93) | 6.23 (6.32) | 5.75 (5.84) ‘ 5.96 (6.12)

Mole percent end members

Py: 0.10 | 0.15 0. 14 i .10 0.10 | 0.10

Sp 1.68 2.03 230 | .33 140 | 2.61

Gr 59. 96 58. 34 54.20 64.52 62.72 | 46. 69

Ad 38. 26 39. 45 43.36 | 34.05 35.78 | 50. 60

Ad/Gr 0. 64 0.68 0.8 \ 0.53 0.57 | 1.08
Pereent cation 93.71 9.04 9.26 | 98.82 97.79 95.78
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Table 3 Electronprobe microanalyses of clinopyroxenes from the Dangdu mine.

’D153’D153’D153’D119]D1191D119|D155 'D155|D155
1 2 3 4 5 6 7 8 9

SiO; 52.53 51.83 51. 42 49.51 47.51 48.84 51.76 51.28 51.11
Al,03 0.45 1.35 0.73 3.45 5.43 3.35 0.37 2.28 0.83
FeO 11.90 11.07 11.69 13.72 18.56 19.08 10.93 11. 39 11.85
MnO 1.41 1.50 1.32 3.77 2,42 2.38 2.04 1.19 1.43
MgO 10.03 10. 48 10. 15 7.02 4.48 4.10 10.13 9.85 9.56
CaO 23.88 23.98 24.13 22.31 2]1. 44 21.95 24.43 23.54 24.53
Na0 0.12 0.17 0.21 0.16 0.17 0.14 0.15 0.27 0.17
Total 100. 09 100. 39 99. 65 99. 94 100. 02 99. 82 99.81 99. 80 99. 48

Number of cation on basis of 6§ oxygens

Si 1.99 1.97 1.98 1.92 1.88 1.94 1.97 1.96 1.97
Al 0.11 0.03 0.02 0.08 0.12 0.06 0.03 0.04 0.03

(2.00) (2.00) (2.00) (2.00) (2.00) (2.00) (2. 00) (2.00) (2.00)
Al 0.02 0.04 0.01 0.08 0.13 0.09 0.01 0. 06 0.01
Fe?* 0.38 0. 35 0.38 0. 44 0.61 0.63 0.35 0. 36 0. 38
Mn 0.05 0. 05 0,04 0.12 0.08 0.08 0.07 0. 07 0.04
Mg 0. 57 0.59 0. 58 0.41 0. 26 0.24 0.59 0.56 0.55

(1. 02) (1.03) (1.0 (1.05) (1.08) (1.04) (1.02) (1. 02) (0. 98)
Ca 0.97 0.97 0.99 0.93 0.90 0.93 1.01 0.96 1.01
Na 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01

(0.98) (0.98) (1. 00) (0. 94) (0.91) 0.94) (1.02) (0.98) (1. 02)

Mole percent end members

Di 57.30 59.77 58.19 41.64 27.55 25. 40 58. 16 58. 24 56. 18
Hd 38.12 35. 36 37.53 45. 66 64. 00 66. 25 35.18 37.76 39.06
Jo 4.58 4.86 4.28 12.70 8.45 9.35 6.68 4.00 4.76
Di/Hd 1.50 1.69 2.30 0.91 0.43 0. 38 1.65 ‘ 1.54 1.44
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Table 4 Chemical analyses of sphalerite from the Dangdu mine.

Sample Weight percent »g¥| FeS
No. cd zZn | c | Fe | m s Total | MOole%
D3l 0. 62 55. 98 0. 00 9.40 0. 66 33.50 100. 15 16.19
" 0.58 56. 81 0.00 9.35 0.62 34.02 101. 37 16. 04
1 0.56 |  55.91 0.01 9.25 0. 61 33.55 99. 89 16.19
D38 0. 61 55. 14 0.01 9.19 1.03 33.57 99.55 1553
D45 0. 00 49.23 0.00 10.87 4.42 34.07 98.59 ! 18.63
" 0.00 49.19 0.02 10. 94 4.56 34. 24 98.90 19.42
v 0.00 49.83 0.01 9.98 4. 44 34.23 98. 49 17.65
" 0.00 49.03 0.01 10.93 4.62 34.24 98. 84 19.42
// 0.00 49.06 0. 00 10.91 4.77 34.02 98.75 19.23
" 0. 00 48.61 0.01 10.78 4.68 34.27 98. 34 18.63
" 0. 00 49.25 0.03 10. 96 4.60 34.47 99. 29 19.42
" 0. 00 48.82 0.10 11. 04 4.76 34.21 98.93 19.23
" 0.00 48.90 0.00 11.08 4.64 34.51 99.13 19. 42
" 0.00 49. 47 0.01 10. 65 4.23 34. 14 98.50 18.45
" 0.00 49.09 0.01 | 10.92 4.48 33.91 98. 42 19.61
" 0.00 ©  49.04 0.01 | 10. 96 4.57 34.01 98.57 19. 61
D103 0.00 | 54.79 0.00 | 9.11 0.58 | 34.06 98. 54 15.84
" 0.00 | 55.14 | 0.02 | 9.06 | 0.54 |  33.82 98.58 | 15.84
log fa,=—13.5
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Fig. 4 Chemical compositions of clinopyroxene (mole
%) and garnet (mole %) in ore bearing
skarns (4, 5, 6) and barren skarns (1, 2,3.7, 8, 9)
from the Dangdu mine. Jo: Johannsenite, Di:
diopside, Hd: Hedenbergite, Sps-pyr: spessartine
+pyrope, Gr: grossular, Ad: Andradite

Fig. 5 Temperature-X¢o, diagram at Piiwia=2kbar for
fo,=—18.5. The Hd-Ad-Qtz-Mt, Qtz-Cc-Wol
and Hd-Cc-Ad-Qtz equilibria are from Gus-
tafson (1974), Greenwood (1967) and Liou
(1974) respectively. Hd: hedenbergite, Ad:
andradite, Mt: magnetite, Qtz: quartz, Wo:
wollastonite, Ce: calcite, Hm: hematite
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Table 5 Chemical analyses of sphalerite from the Useog mine.

BER
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Al

Al

Fig. 6 Geologic map of the Useog mine (after Park
and Park, 1979)

1. limestone, 2. phyllite,
4. slate,

stone,

3. dolomitic lime-

5. granite.
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= o F EAEYY HEET Al

224~332°Ce] 9 eH(Fig. 7).
3.5~9.0 wt. %

NaClelz #Fo] 2~17wt. %2 ¥ =9 S{kige] =
Al vebyie

Weight Percent

Sample : FeS
Roo 1 cd Zn Cu | Fe Mn s Total | wole %
W53 0.78 53.94 0.09 10. 31 0. 44 33.95 99.51 17. 48
" 0.86 54. 68 0.09 9.59 0.36 33.77 99. 34 17. 00
” 0.70 53.47 0.07 9.52 0.42 32. 47 99. 66 17.00
17 0.76 54.37 0. 05 9.82 0. 40 33.85 99. 24 17.65
" 0.85 53. 67 0.10 10. 10 0. 41 33.31 98. 43 17.82
" 0.82 54.73 0.07 9.39 0.26 33.49 98.76 16.83
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Table 6 Salinitiy and homogenization temperatures of fluid inclusions from the Useog mine.

. ; . ; : Homogenization | g 1 i
ﬁi?ngg | Mineral II Vrili?leralogy l gl;iusm } tempeéggre i(svatl”l/;lgéa. NaCl) T'Izé?‘(oC)
W 17-1 qtz ¢ qtz-cpy-sp-gn- | Tow phases 374 8.1 - 72

‘ pPy-mo 124 | 388 4.0 H - 4 0
‘ 7, ‘ 364 4.3 — 4.2
7" 377 8.8 — 7.8
" 359 7.2 — 6.4
/ ; 367 6.6 — 6.0
1 " | 373 7.6 — 6.8
" : 378 7.3 — 6.5
” 384 7.3 — 6.5
7 5.8 — 5.4
” 9.1 — 30
I 8.8 — 7.8
” 5.1 — 4.8
" 5.4 — 5.0
7 8.8 — 7.8
1" 7.3 : — 6.5
i 1 | 6.9 ] - 6.2
77 5.1 | — 4.8
1" 5.8 — 5.4
: i % 6.4 — 5.8
' Three phases 332 3.8 + 8.0
” 1 288
" 389
é 7 367
i " ! 374
| % 384
% | 285
1 364
| " 365
‘ " 369
" 382
' % 339
| " 302
7 6 -+ 4.8
7 L4 + 8.2
_ g ) 4 + 8.8
W 27 fl *fi-qtz-ce Two phases ‘ 4 | —10.0
‘ % ‘ 1.1 - 9.8
’ i ” | 1.4 | —10.0
! I ‘ 1.5 | —10.2
| I’ ! 1.1 — 9.8
! ” 10.9 | — 9.6
" ‘ 0.6 | - 9.4
i 7 1 11.4 ‘ —10.0
] // ] 12.74 | —11.4
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i 7 16.5 —15.4
\ ” 238
| " 286
” 358
Three phases 230 7.8 + 6.4
" 225 8.1 + 5.2
" 220 8.6 + 4.8
" 239 6.3 + 6.4
W 27 Fl fl-qtz-cc Three phases 234 8.1 + 5.2
4 240 7.8 + 5.4
" 244 8.6 + 4.8
W 50 Fl1 fl-cc-mo-sp-gn | Two phases 230 4.8 — 4.6
Py 4 4.8 — 4.6
" 224 5.1 — 4.8
4 226 5.4 — 5.0
” 234 5.1 — 4.8
4 228
” 223
" 232
" 332
" 324
4 327
" 314
Three phases 236 2.8 + 8.6
” 242 2.8 + 8.6
” 234 4.1 + 7.8
" 3.8 + 8.0
qtz: quartz, fl: fluorite, cpy: chalcopyrite, sp: sphalerite, gn: galena, py: pyrite, mo: molybdenite, cc:

calcite

F—FR(W17-1) RN = BEE vlad 5—d
E ETety HRES 8ty g F2 ¢ 4 g
A% BEY _HEEWS SHEEDIA BEXs
flet HEY Bl & HEEdE 2 ol g3l
AdEEs whEHe "“XKEEHL A5l e

[ quart=z
Fluorite

-

]

No.of inciusion

NN

|

200 250 300 350 2400
Homogenization Temperature (*C)

ol HEEY #le L§E
Fol Aczxw HAA

= B—LRE HERERMREFig 8)d4 29 #
Bt Az 4529 #ibrl 24 Jdeivz 9.
Hl 2 el BRY BEEED EERES W

He s e (LERS =

10 J quartz
& Fluorite
o
o
w
3
k]
o)
) ﬂrjﬁj - Eh
3 4 5 6 7 8 9 10 11 12 13

2
Salinity (wtx equ. NaCl)

Fig. 7 Histograms of homogenization temperature data (left) and salinity data (right) from fluid

inclusions of the Useog mine.
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Fig. 8 Plot of salinity versus homogenization temperature for inclusions from the Useog mine.
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Fig. 9 Histograms showing homogenization tempera-
ture (upper) and salinity (lower) for fluid
inclusions from the Boksu mine.

DHENAE, A, KERSZ TFAHC Yz 7,
A FEL AE, HEA, MRER, EHESez 7
Aol Sleh #AY FHRME= Cul.5%, Ag40g/t,
Au dg/t, Pb+Zn 6~10%0) TH(aF9] 34}, 1968).
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EREE —REAYY H—-LEE 2 9¥s HERE

= Table 73} vk, T FHENY =HE@EM
8)d B—{LEEY 237~342°Col = 300°C W17}
=57t g0 = olEY dFEE 2.6~10.97wt. %
NaCle] ot (Fig. 9). =& 10614 2=l @EES d%%
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Fig. 10 Graph of homogenization temperature versus
salinity data for fluid indusions from the
Boksu mine.
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Table 7 Salinitiy and homogenization temperatures of fluid inclusions from the Boksu mine.

. P . la 1es
Smple | i | Ve | Jncwion | Homogmson Sty | 7ip coy
B 30 qtz qtz-cc-py-gn-sp| Two phases 283 5.1 — 4.8
" 286 5.1 — 4.8
" 288 58 — 5.4
" 315 9.1 — 80
" 318 5.8 — 5.4
" 311 5.5 — 5.2
" 5.1 — 4.8
" 2.6 — 3.0
” 51 — 4.8
l/ 5.8 — 5.4
” 309 2.6 — 3.0
4 306
" 273
" 292
" 340
Three phases 315 4.1 + 7.8
" 338 4.1 + 7.8
" 11.0 + 3.0
B 17 qtz qtz-py-cpy-sp- | Two phases 284 5.5 -+ 5.2
gn 7 237
" 282
" 286
" 304
4 342
” 304
" 332
” 292
7 339
= v} BAEKRILE o 9ol
# E

HLE—KUBZEEERA F43E 1004719 &8
9 JESBHKS 4, SEERE KEEESY BF
F AE3Z o] A9 o7 FKFT =728 EHHE
BIK, SRES) KAESURT BEFIRA Hstd %
LN RBEEHIVHES AT BR: 97
zeh,

(L BLERAL X2 BE% tREE, ARUTERS
ol B 0 ABE—0ox iR FIKER
dolgton AFER, BKTR, BKHERE W-Mo,
Pb-Zn-Cu, CaF,, Tale $pke] o]},

(2) TEREBRY =& o9 FEAGdAE W-Mo
#iefefol A8 Pb-Zn-Cus} CaF: ${LIER-E T
FHEBAA HolAdZd wet AxAdeor Falgd, o

() SIRE PRl A Bt Ee] iRk = W-Mo
st ik = AdeAES #ERd S Pb-Zn-Cu
(CaFy) {bst AelA o] e,

(4) BIEPEKS 27182 early banded skarn(diop-
side rich) 3} late massive skarn (hedenbergite rich)
o2 B4 HFd e 8, ARkt etk =
712 g A Hd-Ad-Ce-Qtzd MHFE#HL o & 33
3 BEE <k 580~650°Ce] = Xco,=0. 15~0. 3¢] t}.

(B) KREHKKE RBEEFHY H—(BEES /K
288~389°C, #HFe] 224~332°Colz o]¢] HAMEEF-
Zbzt 3.5~9. 0wt. % NaCls} 2~17wt. %2 F—RE K
AANE BH—3 BEANE E7z EEEd 2 kol
Vet PIEEHAY FeS mole%: 16.8~17.7, MnS
1%, CdS 1%-o°] 4l =}
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(6) BFHKE ALY H—LBEE 237~347°Co)
2 BEREES 2.6~10.97wt. % NaCle] ¢ o}

2 £ x B

AT - FEALF2(1965) AN HLET B .
EBE - ARESEL - 2250 (1967)
R

EEHEE - BOEEGE - £AH(1986) P4 wE 2 8%
YRRl B WE—IIEEY FIRY SR
BR 9 PIZE— FAXA (R4 A),

EAS . 2715(1965) ALSFA zAnw. AR

FRAGTFRET, v. 8, p.205-228.

Hh3E4E - LEEWE(1982) FEEo] Hfists
EA{LER B mESEE v, 18,
132-148.

T HES(1972) F3E A 33dE =
ARz, ARADFAZAA TR, v, 14, p. 122-260.

HEHA76) el WK RBehY Wi
PHE, v. 9, No.1, p.27-44.

AERAE - ANEE(1979) KE4SBEKS mlas W
Pige. AA 34, v. 15, No.d4, p. 282-294.

FEEQTD WNAR A e gbrem. 24
A4d, v. 4, No.2, p.77-90.

FHE4E(1980)  Schreinemakersikiol] 3t H=7E I
AR =712 #wEed HEBEEK.
v.16, No.2, p.85-92.

FHE1983) KBS EE— R gl o)A
A 27 SAHYS FEEME € HEE 24
A4, v.16, No.1, p.1-10.

ZEEUR - AR (1965) HILE mEEIE. WEHE.

W8 (1975) BB BEHEKS RE W Fe
#AAA, v.8, No.l, p.25-56.

HREESE - AMER(1982) FOEMUR Fe-Cu 2718 K
o BEBKEN REWR 2978w, A143%,
p. 129-156.

BALA 2 2.(1982) o B2 A EF AL

el B4 (1968) o g3 A AL

e} 343 (1981) o gh29) +

Burt, D.M.(1972) Mineralogy and geochemistry of
Ca-Fe-Si skarn deposits. Unpub. Ph.D. thesis,
Harvard Univ. 256p.

Greenwood H.J. (1967) Wollastonite stability in

HEB AR
LN E 0. O R

f{#z:E=E
No. 3, p.

EELEER

d
A & FA}.

-

H;0-CO, mixtures and occurrence in a contact
metamorphic aureole near Salmo, British Columbia,
Canada. Am. Mineral, v.52, p. 1669-1680.
Gustafson, W.I. (1974) The stability of andradite,
hedenbergite and related minerals in the system
Ca-Fe-Si-O-H. J. Petrol., v. 15, p. 455-496.
Holland H.D.

chemical data to problems of ore Deposit 1. Mine-

(1965) Some application of thermo-

ral assemblages and the composition of ore forming
fluids. Econ. Geol., v. 60, p.1140-1147.

Hyo Taek Chon, Hidehiko Simazaki and Kohei Sato
(1981) Compositional variation of spalerites from
some hydrothermal metallic ore deposits in the
Republic of Korea. Mining Geol, v. 31, No. 4,
p. 337-343.

Lee D.S. (1971) Study of the Igneous activity in the
middle ogcheon zone, Korea. J. Geol. Soc. Korea,
v. 7, No.3, p.153-216.

Liou, J.G. (1974) Stability relations of andradite-
quartz in the system Ca-Fe-Si-O-H. Am. Mineral.,
v. 59, p.1016-1025.

Lusk John and C.E. Ford (1978) Experimental
extension of the sphalerite geobarometer to 10kbar.
Am. Mineral., v. 63, p.516-519.

Park, No Young (1982) Molybdenum mineralization,
exploration and exploitation of the ore deposits at
the Keumseong mine, Republic of Korea. Ph.D.
thesis, Waseda Univ. 189p.

Reedman A.J., K.S. Yoon, C.J.N. Fletcher, H.S.
Rhyu, R.B. Evans S.H. Jeong, D.R. Workman and
I.N. Park (1975) Geology of the Hwanggangri
mining district, Republic of Korea. Anglo-Korean
Mineral Exploration group, 118p.

So, Chil-sup, Danny M. Rye and Kevin L. Shelton
(1983) Carbon, hydrogen, oxygen and sulfur iso-
tope and fluid inclusion study of the Weolag
tungsten-molybdenum deposit, Republic of Korea:
Fluid histories of metamorphic and ore forming
Events. Econ. Geol., v. 78, No. 8, p- 1551-1573.

Taylor B.E. and J.G. Liou (1978) The low tempe-
rature stability of andradite in C-O-H fluids. Am.
Mineral., v. 63, p.378-393.



HiEE - SEH . BES




Phote. 1.

Pheto. 2.

Photo. 3.
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Photo. 7.

Pheto. 8.
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Explanation of photographs

Garnet showal zonal structure which is replaced by calcite in banded skarns from the Dangdu
mine. Cc: calcite, Amp: amphibole, Ga: garnet.

Clinopyroxene after replacement of sphalerite in massive skarn (D119) from the Dangdu mine. Sp:
sphalerite, Cpx: clinopyroxene. Number indicates the analyzed point by EPMA.
Pyrite-pyrrhotite-sphalerite mineral assemblages in massive skarn ore (D45) from the Dangdu mine
py: pyrite, po: pyrrohotite. Number indicates the analyzed point.

Clinopyroxene-garnet-calcite-quartz mineral assemblages in massive skarn ores from the Dangdu mine.
Ep: Epidote, Qtz: quartz.

Pyrite replaced by galena. Sphalerlite shows exsolution texture of lead-zinc ores from the Uszok mine.
Two phases inclusion in quartz (W17) from the Useok mine.

Chalcopyrite filled grain boundary between pyrite and sphalerite from the Boksu mine. Cpy:
chalcopyrite.

Two phases luclusion in quartz (B17) from the Boksu mine.






