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The Copper Mineralization of the Keumryeong and Kigu Ore Deposits
Hee-In Park* and Yongkoo Seol*

ABSTRACT : The Keumryeong deposits is a low grade copper deposits in which copper minerals form dissemina-
ted grains and thin veinlets in felsic volcanics seem to be dacite. Alteration of the volcanics consists mainly
pervasive propylitization and silicification. Potassic alteration characterized by biotite developed locally adja-
cent to southwestern contact of granodiorite body.

Principal sulfide minerals in altered zone are mainly pyrite and lesser chalcopyrite. Chalcopyrite content
in potassic zone is relatively higher than that of surrounding propylitized zone. Pyrite and chalcopyrite accom-
panies magnetite, molybdenite, sphalerite, pyrrhotite, arsenopyrite, pentlandite, marcasite, hematite, ilmenite,
rutile, bismuthinite and native Bi as disseminations, veinlets and knots. Granodiorite body is propylitized
and contains veinlets of pyrite, chalcopyrite and molybdenite.

Fluid inclusions in sulfide-bearing quartz veinlets and quartz grains of felsic volcanics and granodiorite
in altered zone consist of liquid-rich, vapor-rich, CO-bearing and halite-bearing inclusions. These four types
of inclusion intimately associated on a microscopic scale and indicate condensing or boiling of ore fluid
during mineralization. Homogenization temperature of coexisting fluid inclusions are mostly in the range
of 350 to 450C . High salinity fluid contains 28.6 to 48.4 weight percent NaCl equivalent and moderate salinity
fluid cotains 0.5 to 12.5 weight percent NaCl equivalent. Pressure estimated from CO, mole fraction of CO,-
bearing inclusion range 160 to 375 bars.

The Kigu copper deposits is a fissure filling copper vein developed 500 m south from the Keumryong depo-
sits. Mineralogy and fluid inclusion data of the Kigu deposits are similar to that of the Keumryeong deposits.
Homogenization temperature of fluid inclusions from the Kigu deposits are reasonable agreement with tempe-
rature estimated from sulfidation curve of cubanite-chalcopyrite-pyrite-pyrrhotite and pyrite-pyrrhotite mineral
assemblages.

Not only mineral occurrence and wall rock alteration in the Keumryeong deposits but also fluid inclusion
data such as temperature, salinity, pressure and boiling evidences are similar to those of porphyry copper
deposits.
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Fig. 1. Geologic map of the Keumryeong and Kigu mine area. 1; Alluvium, 2; Eoil basalt, 3; Cheonbuk conglomerate,
4; Hyodongri rhyolitic rocks, 5; Haseori andesitic rocks, 6; Porphyritic granite, 7; Fine grained granodiorite, 8; Medium
grained granodiorite, 9; Felsic volcanics, 10; Black shale, 11; fault, 12; ore veins, 13; bedding, and 14; adit.

Hygo] gtk o] kMg AJFdole] g AHA &
(1980)9] ¥-41x& x4, AA 3N AEF S0} 0%
o]akal AL 7| AlE2d # 217) AEE 62~69%0] L
62%0]38+9] 7o) 370 Alg Ho|rh 3N A& A SiO,
1okl FAAE 67% olch wehA o] ¢AE FAEe
Ao e A o2 Hol tiyte] AdMidgls: o
alth

o] FAAs T -S89k, Addkel, 122 3}
A

4> 12 o

$8jgor FY ek o) PAE FHE @

jo w2 M =
e rlo .

> a
dg
ox
lo,
He
53}
i
%
S L
o
r
w©
2
N
r1o|_¢‘
e
o
o
lo, "
g rx:]_‘
i

S3loke A AR e FHYdA ks Mot F
e WMol e TR et o T #A4
Aol Abgts]o] vk Aelooh. A odubeke AAE
Aol Ae 24 WA A4 E 7R SFekEAY S8k

Bro wador), wbge MgE FRah} ko] AgA
3 K-AAe wiAe 7% gt AbgAuAe. R
o2 =g EelAtEe gl ik 3-seke AR
1~5cm 379 $4 (W)Y s zon dF
8H413)-3-3] ko] A RITE

AR ARG FExee dYgRe FHAE
TFRAES}, AgAsdRet gl uhabsiete 2 PRI

ZUAFNFAZ L ARG FFe Aol FEJF
o} wkAbEl e qiAbRA S JpA e FAREES 93 A
A, K-A4E F2 33 &3] 7444, S8, 384,
gy Wl BEYAES pulgi). o|F HYAF
=X Fgeshs upehdo] Fahatgo] kel WAz}
£9] ALEolch Modat AA9lAe] A7)z 0.5~6 mmeo] L
APAL F|FRE Zheth o] MY morRA FA
A3E Streckeisen (1967)9] QAP AMbEo FA|sbe] B
W Edelo| B} s E] AA srlele] 24 S e
obAlel s o4 gl

AR AZFAEE Ao st B gl g4



286 MER - EEL

Table 1. Geologic sequence around the Keumryeong
and the Kigu mine area.

Alluvium
~Unconformity~
Eoil Basalt
—Intrusion—
—Cheonbuk Conglomerate
~Unconformity~
Hyodongri Rhyolitic rocks
L Haseori Andesitic rocks
—Intrusion or Extruxion—
- Porphyritic Granite
— Intursion—
Fine grained Granodiorite
Medium grained Granodio-
-rite
—Intrusion—
Felsic Volcanics
—Intrusion or Extrusion—
—Black Shale

Quartenary

Tertiary

Cretaceous
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Fig. 2. Map showing geology and Cu ore grade for mine-
ralized area of the Keumryeong mine. Grid interval is
100 m. FV-A; quartz porphyry, FV-B; felsic ash tuff, and
FV-C; felsic lapilli tuff.
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Fig.3. A; Chalcopyrite knots bearing high grade copper ore developed adjoining the granodiorite contact, Keumryeong
mine, B; Minute magnetite and chalcopyrite grains are included in pyrite, Keumryeong mine, C; Chalcopyrite contains
magnetite, hematite and pyrite grains, Keumryeong mine, D; Chalcopyrite, pyrrhotite and bismuthinite assemblage is
included in pyrite, Keumryeong mine, E; Arsenopyrite is veined by chalcopyrite and bismuthinite, Kigu mine, F; Pyrrho-
tite, hornblende and biotite aggregation forms knots in K-silicate zone, Keumryeong mine, G; Liquid rich inclusion,
H; Gas rich inclusion, I; Liquid COybearing inclusion, and J; Solid phase-bearing inclusion.
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(A) Mineral

Molybdenite f—-
Ilmenite —
Megnetite
Hematite —

Rutile —_

Pyrite —_— —
Pyrrhotite
Pentlandite R
Chalcopyrite

Paragenetic Sequence

Arsenopyrite —
Sphalerite
Bismuthinite
Native Bi —_—
Marcasite —
Quartz
Biotite
Chlorite
Epidote

(B) Stage

Mineral -

Ilmenite —
Magnetite —_—
Pyrite —f——— el
Pyrrhotite
Chalcopyrite
Bornite —_
Cubani te —_—
Arsenopyrite _—
Sphalerite —
Bismuthinite —_—
Native Bi —_
Bi-sulphosalt —_—
Marcasite —_—
Quartz
Calcite —_—
Epidote

Chlorite —

Fig. 4. Paragenetic sequence of mineral depositions from
the Keumryeong (A) and Kigu (B) copper ore depo-
sits.
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Table 2. Relative abundance of various type of fluid in-
clusion hosted in vein quartz and quartz grain of ig-
neous rocks from the Keumryeong and Kigu ore depo-
sits.

Inclusion Type

Typel Typell Typelll TypelV

Material Host Rocks

FV_A FEEF *E¥ *¥% *
FV FV_B kkkk *%% * %
FV-C *% * * *
Quartz
Vein M_CD ¥k *% * *%
F_GD EE 223 * *
BS *% X% * *
FV I* % * *kk¥ *
II* *%% *¥%
Quartz of
Ig.ROOkS M_GD I* FEEX *X¥% * *¥
II* * * *
PG I* *%% *% * *¥
II* *% * *

Bsh; Black shale, FV-A; Quartz porphyry, FV-B; Felsic
Ash wff, FV-C; Felssic Lapilli tuff, M-GD; Medium
grained granodiorite, F-GD; Fine grained granodiorite,
PG; Porphyritic granite, I*; Specimens within minerali-
zed zone, and IT¥; Specimens seperated from the mine-
ralized zone at a distance.
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Salinity (NaCl equi. wt. %)
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Fig. 5. Histogram showing salinity of fluid inclusions from
the Keumryeong and Kigu ore deosists.
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Table 3. Salinity and Homogenization temperature of fluid inclusions hosted in various quartz vein and quartz
of igneous rocks from the Keumryeong and Kigu ore deposit.

Qtz. vein/Qtz.

Salinity (wt.%) Homogenization Temp.(C)

Type of inclusion

in igneous rocks Range Number Mean Range Number Mean
Cp-Py Qtz.vein 1 1.1~11.2 129 35 306~432 186 349
I 1.2~ 6.3 29 3.0 334~417 41 383
I 3.2~ 97 20 6.1 254~389 10 343
v 320~42.8 9 36.4 214~377 9 310
Mo-Cp-Py Qtz.vein I 0.7~12.5 45 4.3 301~393 59 347
1I 04~ 4.5 7 2.7 340~388 16 369
I 6.1 1 6.1 332 1 332
v 28.6~48.4 5 354 186~427 15 295
Barren Qtz.vein I 1.4~10.0 21 49 280~376 164 340
n - - - 304~364 4 331
I 5.8 1 5.8 390 1 390
v 37.2~413 2 39.3 298~351 2 324
Qtz. in igneous rocks 1 0.5~11.1 36 35 301~410 71 349
(inside of mineralized zone) I 1.9~ 9.2 8 4.8 290~411 15 375
I 3.0~ 75 21 53 247~368 15 329
v 34.9~53.1 7 428 324~471 7 N
Qtz in igneous rocks I 2.1~ 2.7 4 23 323~410 7 371
(outside of mineralized zone) I 6.4 1 6.4 398 1 398
v 47.0 1 47.0 413 1 413
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Fig.6. Histogram showing homogenization temperature of
fluid inclusions from the Keumryeong and Kigu ore de-
posits.
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Table 4. Pressure, depth and fluid composition of type III inclusion.

Host mineral

Depth (m)

Sample No. (Qv/Qpn) Salinity (wt.%) Th (C) XCO, d; dco,  Press. (bar)

min.  max.

(LCO; bearing inclusion)
303 Q 3.2 254 24428 09186 0.3625 215 784 2015
235 Q 34 270 14341 09302 0.2776 160 583 1519
77 Qpn 7.0 327 51204  0.8507 0.3572 375 1367 3255
Average 4.5 29991  0.8998 0.3324 250 911 2263

(LCO; free inclusion)

414 Qv 8.9 371 0.7655 09158 0.1149 240 875 2243
237 Q 6.1 332 09835  0.8449 0.1214 240 875 2069
146 Q. 5.1 351 3.5389  0.6419 0.1239 310 1130 2030
22 Qb 8.3 363 22242 07381 0.1164 260 948 1958
69 Qe 43 368 1.1004  0.8592 0.1255 200 729 1753
Average 6.5 1.7225  0.8000 0.1204 250 911 2010

Q.; vein quartz, Qpn; quartz phenocryst, Th; homogenization temperature, XCO,; mole fraction of CO,, d;; density

of inclusion, and dco,; density of CO,.
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Fig. 7. Sulfur fugacity and temperature diagram showing
the possible range suggested by mineral assemblages from
the Kigu ore deposit (modified from Barton et al., 1967).
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