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Studies on the Skarn-type Ore Deposits and Skarn Minerals in
Gyeongnam Province

Young Kyun Woo, Min Sung Lee and Hee-In Park

Abstract: Many skarn type iron ore deposits are distributed in Kimhae-Mulgeum area of Gyeongnam
Province. Integrated field, mineralogic, geochemical and fluid inclusion studies were undertaken to
iltustrate the character and origin of the ores in this area.

The iron ore deposits in this area are NS or NNE trending fracture filling magretite veins which
are developed in andesitic rocks near the contact with late Cretaceous micrographic granite bodies.
Symmetrically zoned skarns are commonly developed in the magnetite veins of this area. Zoning of
skarn from center to margin of the vein are as follows; garnet-quartz skarn—epidote skarn—epidote-
ortheclase skarn—altered andesitic rocks. Major ore mineral is magnetite and small amount of hema-
tite, pyrite, pyrrhotite, chalcopyrite and sphalerite are associated.

Vein paragenesis reveals four depositional stages; 1) skarn stage, 2) iron sulfide and oxide stage,
3) skarn stage, 4) sulfide stage

Minute halite-bearing polyphase inclusions and liquid inclusions are contained in quartz. Filling

temperatures range from 257° to 370°C.
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Fig. 1 Geologic map of the Gyeongnam province

Mines: 1. Ulsan, 2. Gyeongnam, 3. Mulgeum

4. Yangseong, 5. Maeri, 6. Kimhae No. 52,
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7. Kimhae, 8. Dongrae, 9. Seongji
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Table 2. Wall rocks, skarn and ore minerals of skarn-type ore deposits in the Gyeongnam province.

No. of mine mine Wall rocks Skarn minerals Qre minerals
in Fig. 1.
1 Ulsan andesitic rock garnet magnetite
limestone salite scheelite
epidote arsenopyrite
hedenbergite chalcopyrite, pyrite
actionlite pyrrhotite,
quartz sphalerite, galena
tennantite
2 Kyeongnam andesitic rock epidote hematite
magnetite
chalcopyrite
3 Mulggum andesitic rock quartz magnetite
garnet hematite, pyrite
hedenbergite pyrrhotite
epidote chalcopyrite
crthoclase marcasite
4 Yangseong andesitic rock quartz magnetite
garnet hematite
epidote pyrite
orthoclase chalcopyrite
S Maeri andesitic rock quartz magnetite
" clinopyroxene hematite, pyrite
actinolite pyrrhotite
garnet chalcopyrite
epidote
orthoclase
6 Kimhae-No. 52 andesitic rock epidote magnetite, pyrite
7 Kimhae andesitic rock quartz magnetite
garnet hematite
epidote pyrite
8 Dongrae andesitic rock epidote magnetite
hematite, pyrite
9 Seongji andesitic rock garnet magaetite
epidote
10 Busan andesitic rock ~ actinolite magnetite
epidote chalcopyrite
-4 =B8RS SRk I (RERE,  1979)9) ZAlEEEe] (LESES
iR RHPEESS BARBHA WES S3to, gk FIASEA ot

ke ZINERE HE X B0 2 LBHHS &
Hiskol ek (Table 1), ZIL—#3ER] (Khk 4R, 1980)} 2
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3¢ (Nag0+Ky0) — (NaO/K20) diagram (Miyashiro,
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Table 1. Chemical composition and their CIPW normative composition of the’ igneous rocks and skarns from

"~ Kimhae-Mulgeum Area.

rock grr;l;::;ic;graphic dacite ’andesite Zgggzﬁe g;ggfelassl;m
sample No. 417 150 365 346 222 204 145 2
XRF? and CA?| XRF | CA | CA |XRF| CA |XRF| CA |XRF| CA | cA |XRF| CA |XRF| CaA

Si0; 74.76| 73.32| 63.32| 58.01| 57.98 62.01] 60.82 59.11] 59.08| 57.61| 67.28| 64.52] 59.37 5887

TiO, 0.29) 0.37) 0.64 0.74] 0.70] 0.65 0.57 0.74] 0.78 0.65 0.55 0.64 0.66 0.66

ALO; 14.55| 14.90| 15.67| 18.25| 18.76) 17.13| 16.04) 16.92] 18.16 18.52 13.58 14.76 18.26 17.56

FeO 0.14] 2.03 2.74 1.35 0.66| 2.32 1.18 1.10

FeyOs 0929 1.15) 3.28 703 4470 530 4770 ST 4550 370 667 719 424 3 o4

MnO 0.02( 0.02) 0.20 0.13 0.15| 0.20] 0.22] 0.09| 0.13 0.14] 0.06| 0.08 0.15 0.25

MgO 0.000 0.43 2.47 2.19| 2.28] 1.29] 3.18] 3.35| 3.32 3.30 0.37] 0.40 2.29 253

Ca0 0.75| 0.86| 5.41) 545/ 4.46| 6.15 4.96 3.27] 3.50 4.29 1.571 1.64 5.49 5.97

NazO 4.04f 3.51 3.74 3.61 4.12] 3.06 3.26 5.75 5.59 4.81 0.86 0.76| 2.93 3.04

K,0 4.66 4.16 2.15| 2.61 3.31 3.89 3.52 3.66 3.31 3.72| .84 8.02 6.74 5.82

P,Os 0.05 0.12 0.2 0.14 0.16 0.13 0.19 0.13 0.17 0.18 0.12 0.17 0.13 0.13

+H,0 0.54) 0.68 0.53 1.02 0.56| 0.56 0.54 0.71

—H,0 0.05/ 0.04 0.07 | 0.06 0.04] 0.07 tr 0.05

Total 100.04 99.57) 99.75| 98.22| 99.73| 10.31| 99.96| 98.81| 99.85{ 99.87| 99.90| 99.91!160.26| 99.93

Q 34.83| 19.66 8.66 14.55 2.200 2.10

or 24.58] 12.71 19.56 20.80 19.56/ 21.98

Ab 29.70{ 31.65 34.86 27.59 47.30, 40.70,

An 3.49] 19.62 21.09 18.74 14.95 17.95

C 3.34] 0.00 0.67 0.00 0.00| 0.00

Di 0.00| 5.04 0.00 3.61 1.02] 1.69

Hy 0.00] 4.08 6.07 0.00 0.00{ 7.76

En 1.07 0.00 0.00 6.25 7.80| 0.00

Mt 0.00| 4.76 6.48 3.36 0.26| 5.36

Hm 1.15 0.00 0.00 2.45 4.37| 0.00-

il 0.33 1.22 1.33 1.08 1.48 1.23

Ap 0.28] 0.28 0.37 0.4 0.39| 0.41

D.L 89.11| 64.02 63.08 62.94 69.06| 64.78

Salic 95.95| 83.63 84.84 81.67 84.02| 82.74

Femic 3.03] 15.37 14.25 17.19 15.32] 16.47

1) XRF; X-ray fluorescence analysis, Tokyo University

2) CA; Chemical analysis, KIER
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Fig. 5 Sketch showing the mode of cccurrence of
zoned skarn (-3L. E-cross, 324m, Mulgeum
iron mine).

1. magnetite, 2. garnet, 3. epidote, 4. epidote-
orthoclase 5. altered andesite 6. andesitic rock.
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Fig. 6 Sketch showing t
zoned skarn (-3L. E~cross, Mulgeum iron mine).

1. magnetite, 2. epidote 3.epidote—-orthoclase
4. altered andesite 5. andesite.
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Fig. 7 Sketch showing the mode of occurrence of
zoned skarn(-7L.branch of main vein, Mulgeum
iron mine).
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Fig. 8 Sketch showing cockade structure of magnetite
ore 1. quartz 2. garnet 3. magnetite 4. epidote
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Fig. 9 Paragenetic sequence of skarn and ore minerals
in Mulgeum iron ore deposits.
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Fig. 10 Filling temperature of the fluid inclusion in
quartz (Mulgeum iron ore deposits)
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Fig. 11 84 poles to magnetite veins contoured at 0—3 %
3-6%, 9-12%, 12-51% per 1%, area.
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Fig. 12 The stabilities of sufilde and oxide minerals at

350 C. (adopted from Garrels and Christ,
1965)
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1. Epidote skarn.-nicols
E: epidote, Q: quartz
2 epidote-Orthoclase skarn. +nicols
O: orthoclase, E: epidote,
P: plagioclase
3 altered andesite. +nicols
O: orthoclase, P: plasioclase
4. Early stage pyrites(py) replaced by magne-
tites(mt) along grain boundaries and frac-
tures.
5. Late stage pyrites(py) replace or cut ma-
gnetite(mt).
6. Specular hematite(sc) replace magnetite(mt).
7. Late stage pyrites are replaced by chal-
copyrite.
8. Type II iclusion in quartz.
G: gas phase, L: liguid phase
S: solid phase



