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Mineral Paragenesis and Fluid Inclusions of the Dongbo Tungsten-Molybdenum Deposits

Hee-In Park, Sang Ho Moon and Young Boo Bea

Abstract: The Dongbo tungsten-molybdenum deposits are fissure-filling veins emplaced in granites
of late Cretaceous age. Integrated field, mineralogic and fluid inclusion studies were undertaken to
illuminate the characters and origin of the ore deposits.

Mineral paragenesis is complicated by repeated fracturing, but four distinct depositional stages
can be recognized; (I) tungsten-molybdenum minerals-quartz-chlorite stage, (ID iron-oxide and
sulfides-quartz stage, (III) iron-oxide-base metal sulfides-sulfosalts-quartz-carbonates stage, (IV) barren
rhodochrosite-zeolite stage.

Fluid inclusion studies were carried out for stage I quartz and stage III quartz, sphalerite and
calcite. Fluid inclusion studies reveals highly systematic trends of homogenization temperature and
salinity throughout the mineralization. Ore fluids during stage I were complex, NaCl rich brine
and salinity reached values as high as 34.4 weight percent equivalent NaCl, but the later ore fluids
were more dilute and reached to 9.7 weight percent equivalent NaCl during stage III. Intermittent
boiling of ore fluid during stage I is indicated by the fluid inclusions in stage I quartz. Depositional
temperatures and pressures during stage I range from 520°C to 265°C and from 600 to 400 bars.
Homogenization temperatures of the stage III quartz, sphalerite and calcite range from 305°C to
190°C.

Fluid inclusion data from the Dongbo mine are nearly similar to those from other hydrothermal
tungsten deposits in the Kyeongsang basin. Depositional temperature and salinity of ore fluids during
precipitation of tungsten-molybdenum minerals in Dongbo mine were much higher, but CO, contents
were much lower than those from hydrothermal tungsten-molybdenum deposits of late Cretaceous

plutonic association in central parts of Korean peninsula.
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Fig. 1 Location and geologic map of Dongbo mine area.
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Table 1 Modal analysis of granites in Dongbo
mine area.

\\\%jn ple No. ﬁn;;g;aiati:ed ﬁdigﬁ;ﬁgined

Composition& 1-1 ,’ 1-2 D-X 571
Quartz 37.1 34.6 36.3 36.3
Plagioclase 27.2 25.9 31.5 31.2
K-feldspar 33.6 38.7 29.5 28.0
Biotite 1.2 0.5 2.3 3.6
Hornblende Tr. — Tr. —
Opaques 0.7 0.2 0.4 0.3
Chlorite 0.1 Tr. Tr. 0.6
Zircon 0.1 - — —
Apatite Tr. - - —
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(Explanation of Fig. 3)

A: Euhedral molybdenite is included in wolframite
and scheelite aggregates. Scheelite seems to be re-
placed by wolframite. (bar scale: 100p)

B: Stage II magnetite shows massive and leafy form.
Hematite of same stage crystallized around leafy
magnetite encircling martitized massive magnetite.
(bar scale: 50p)

C: Stage II pyrite grows on and includes stage II
magnetite (bar scale: 170)

D: Stage III minerals of rhodocrosite, sphalerite and
pyrite cuts stage I minerals of quartz, chlorite and
molybdenite. (bar scale: 2cm)

E: Stage II magnetite is fractured and filled with stage
IIT minerals of galena, sphalerite and chalcopyrite.
Secondary mineral(SM) exists along the boundary
between chalcopyrite and magnetite. (bar scale: 25.)

F: Stage II minerals of magnetite, pyrite and quartz
is intensely fractured and filled with stage III rho-
docrosite. (bar tcale: 200z)

G: Another large scale part of Fig.4-F. Stage III mi-
nerals of bismuthinite and Bi-sulfosalts replaces
stage II pyrite and stage III rhodocrosite. (bar scale:
25u)

H: Stage III magnetite which crystallized rhythmically
with rhodocrosite shows pod form. Stage IIT chlo-
rite rims magnetite-thodocrosite aggregates. (bar
scale: 2004)

(Abbreviations)

Mo: molybdenite, Wf: wolframite, Sch: scheelite,

Mt: magnetite, Hm: hematite, Qz: Quartz, Py: pyrite,

Ch: chlorite, Rh: rhodocrosite, Sl: sphalerite, Cp:

chalcopyrite, Gn: galena, Bi: bismuthinite, bi-S: Bi-

sulfosalts
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Fig. 3 Photographs of mineral paragenesis and fluid inclusions.
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{Explanation of Fig.3 (continued))

I: Magnetite-thodocrosite aggregates of stage III shows
framboidal texture. (bar scale: 100p)

J: Stage III magnetite in orthogonal form coexisting
with stage III rhodocrosite shows different etching
structure between inner and outer crystals. (bar
scale: 254)

K: Stage III chlorite rims stage III magnetite-rhodo-
crosite aggregates, and chalcopyrite, galena and
pyrite fills the inner part of the rim. Minor chal-
copyrite coexists with magnetite-rhodocrosite aggre-
gates. (bar scale: 254)

L: Stage IIT minerals of rhodocrosite, magnetite and
quartz are fractured and filled with stage IV min-
ergls of rhodocrosite and zeolite. (bar scale: 3cm)

M: Wall-rock alteration pattern with three alteration
zones.

Ch-Mo: chlorite-molybdenite zone.
Ch-Py; chlorite-pyrite zone

Kf: K-feldspar zonme.
Gr(Wall Rock): unaltered wall rock of granite.

N: Pseudosecondary type I inclusions in stage III
sphalerite. Planar arrangement shows three cleavage
direction of sphalerite. (bar scale: 50z)

O: Type III Inclusion coexisting with type II inclu-
sion in stage I quartz. (bar scale: 254)

p: Presumably anhydrite-bearing type I inclusion in
stage I quartz. (bar scab:25)

Q: Presumably chlorite-bearing type I inclusion in
stage I quartz. (bar scale: 254)

R: Presumably dawsontie-bearing type I inclusion in
stage I quartz. (bar scale: 25)

{Abbreviations)

Mt-Rh; magnetite-rhodocrosite aggregates,

rh-ze; rhodocrosite-zeolite aggregates,

G: gas, L; liquid, H; halite, S: sylvite,

An: anhydrite, Dw; dawsonite.
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Fig. 4 Paragenetic sequence of ore and gangue mi-
nerals in Dongbo W-Mo deposits.
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Fig. 7 Relation of salinity and homogenization tem
perature of fluid inclusions in quartz, sphal-

erite and calcite from Dongbo W-Mo deposits.
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I-Wf; Wolframite of stage I
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Table 2 Comparison of fluid inclusion data of late Cretaceous hydrothermal tungsten-molybdenum
deposits in Korea.

\"\\ ) Comp.| Homogenization Salinity CO; content Source of data

Mine \Temperature(°C) (NaCl equi. wt.%) (wt.%)
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