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Abstract

The Lianhuashan Cu deposit, one of the important deposits in the polymetallic metallogenic belt of the Da

Hinggan Mountains, occurs in the uplift-depression conversion part of the Mesozoic volcanic basin. The mineralization

process can be classified into four stages from early to late based on field geology and mineral assemblages:

(early) pyrite-quartz phase, (middle) quartz-sulfides phase, (middle-late) polymetallic sulfides phase, and

(late) quartz-carbonate phase. In addition, there are four types of fluid inclusions in the early stage, i.e., pure

volatile inclusions, pure liquid inclusions, aqueous inclusions, and daughter crystal-bearing inclusions. Studies

indicate that all the four kinds of fluid inclusions existed in the early stage, whereas only aqueous inclusions were

observed in the middle-late stages. The homogenization temperature of the formation from the early phase to the

late phase is in order of 340 ~420C, 220~310C, 140 ~200C, and ~130°C. Salinities w (NaCl,,) in the

early stage are 34.5% ~48.9% and 3.85% ~7.15% for daughter crystal-bearing inclusions and aqueous inclu-
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sions, respectively, whereas salinities w(NaCl,,) in the middle and middle-late stages are 5.25% ~8.54% for
aqueous inclusions. No data were detected for the late stage. The authors have obtained the following prelimi-
nary understanding: the early phase was a stage of oxidized ore-bearing fluids characterized by high temperature,
high salinity, and enrichment of CO,. It transformed into the second phase with medium temperature, low
salinity fluids and rising pH values, and abundant chalcopyrite and pyrite started to precipitate at this phase. In
the middle-late stage, lots of galena and sphalerite and other sulfides began to form as a result of the mixture of
meteoric water. In the late phase, the fluid compositions were very close to those of the cyclic meteoric water. It
is thus suggested that this copper deposit is one of the epithermal high sulfidation deposits and its formation was
closely related to subvolcanic activity.

Key Words: geochemistry, fluid inclusion, fluid evolution, Lianhuashan Cu deposit, middle Da Hinggan
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Fig. 2 Ore sample from the Lianhuashan Cu deposit

a. Early stage crypto-explosive breccias, siliceous cement and a little filled pyrite: b. Early stage interbedded banded magnetite and sulfides: e.
Middle stage jellied quartz-sulfide ore: d. Middle- late stage mutually interpenetrating pyrites chalcopyrites galena and sphale e. Late stage dark
brown quartz » grayish white kaolinite: aned & little chalcopyrite and pyrites . Late stage calcite and banded or massive pyri

h. Kaolinized sulfide ore
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Fig. 3 Petrological microphotographs of ores from the Lianhuashan Cu deposit
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L +WV+ 5. Daughter crystal-bearing inclusion: L + V. Aqueous inclusion: V. Pure volatile inclusion
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1
Table 1 Characteristics and parameters of fluid inclusions in quartz from the Lianhuashan Cu deposit
pm %  tmie C tp, C w NaCly, % ¢ o’ MPa km
1 \Y% 3~8 80~90
[ L+V+S7 10~25 10~35 374—416 34.5—48.9 1.07—1.09 36.9~38.8 3.69~3.88
1 L+V 7 8§~15 10~30 —2.3~—-4.5 341~401 3.85~7.15 0.60~0.64 26.9~37.1 2.69~3.71
II L+V 32 8§~15 10~30 —3.2~—-4.2 223305 5.25—6.72 0.76~0.88 21.4~25.7 2.14~2.57
Il L+V 15 6—~10 10~30 -3.9~-5.5 149-200 6.29~8.34 0.91—~0.95 17.3~17.8 1.73~1.78
V L+V 2 6~8 10~30 117~121
2 O 2~4 pm 117~416T 4
®@ 4 5a
2~4 pm 550C w NaCl, 5.25% ~—8.14%
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Fig. 5 Histogram of homogenization temperatures a

salinity b and salinityversus homogenization temperatures ¢ of

fluid inclusions in quartz of various ore-forming stages in the Lianhuashan Cu deposit base map after Bodnar

1983
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Fig. 6 Raman spectroscopy of inclusions in quartz from the Lianhuashan Cu deposit
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