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Fluid inclusions in breccia-type copper-gold ore bodies of Jinchang
gold deposit, Dongning County, Heilongjiang Province
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(College of Earth Sciences, Jilin University, Changchun 130061, Jilin, China)

Abstract

The Jinchang copper-gold deposit, one of the superlarge hydrothermal deposits located in the east continen-
tal margin of China, is mainly composed of breccia-type gold and copper-gold type ore bodies. The fluid phases
associated with chalcopyrite-auriferous quartz veins were investigated by means of microthermometry and Raman
microprobe. Some conclusions were reached through petrographic observation: (D There exist four types of fluid
inclusions, i.e., pure volatile inclusions (V), aqueous-biphase inclusions (L + V), aqueous polyphase fluid in-
clusions with daughter minerals (L + V + M) and a few pure liquid fluid inclusions (L). @ Homogenization
studies of these fluid inclusions furnish a temperature range of 230C to 600°C , with the K-feldspar-quartz-pyrite
stage, quartz-pyrite stage, and quartz-multimetallic sulfide stage temperatures being 510C to 600C, 410C to

510C, and 270C to 410°C, respectively. @ The salinity w (NaCly)of the fluid inclusions varies between
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2.57% and 73.96% , composed of high temperature high salinity (35.99% to 73.96% ), high temperature
high-medium-salinity (38.94% to 57.09% ), and high-medium temperature medium-low salinity (2.57% to
19.05%). @ The volatiles are mainly H,O, CO, and a few N,, C,;Hy, H,. @ Halite, sylvine, anhydrite, and
chalcopyrite were found in polyphase fluid inclusions. These characteristics indicate that the ore-forming fluids
are oxidized magmatic fluids (H,O-CO,-NaCl-SO7 ~ type). Combined with previous studies of the breccia-type
gold fluid inclusions, the authors have summarized the evolutionary process of the ore-forming fluid as follows:
The mantle source post-magmatic thermal fluids ascended to the shallow crust and formed low-salinity and high-
salinity fluids by cryptoexploration and boiling. With the decompression of dense fissures and the decrease of
temperature, the fluids crystallized and precipitated to form copper-gold ore bodies. The breccia gold deposits, however,
may indicate the result of mixture between the boiling fluid hosted by vanguard gas and the meteoric water.

Key words: geology, Jingchang superlarge copper-gold deposits, breccia-type copper-gold ore body, mineral fluid in-

clusion, Heilongjiang Province
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Table 1 Comparison of characteristics between typical Cu-Au ore body and Au ore body in the Jinchang Cu-Au deposit

J-0 J-1

3.1

~15 pm 20%

Fig. 2 Microphotographs of fluid inclusions in quartz from No.0 Cu-Au ore body

a. Pure volatile fluid inclusion b. Pure liquid fluid inclusion c¢. Daughter minerals-bearing fluid inclusion barite anhydrite

d-metal daughter

minerals-bearing fluid inclusion chalcoprtite magnetite e~{. Fluid inclusions of different degrees of fill with plentiful tourmaline g. Halite

and sylvite coexistent fluid inclusion h. Two gas bubbles-bearing fluid inclusion
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Fig. 6 Raman spectrograms of fluid inclusions in quartz from No.(0 Au-Cu ore body

a~{ show Raman spectrograms of gas components of fluid inclusions and fig. b shows gas components of opaque daughter minerals



27

77

2007
6
CO, 6d CO, K* Na" Ca®" Mg*" F~
1287 cm ! 1389 cm™! Cl™ SOi~ CO, CH,
H N, 2005
H,O SO, CHy CHs GeHg O, NO3
GHs Ny 6a CO, H,S CO3~ 2007
6b 288.37
em” ! H,O CO, 6¢ CcO,
H,O 2001
6e 3447.8 cm™! CO, be
1388.5 cm™! 1998
H,O of 3 447.8 >30% w
cm ! K" w Na' >1 2005
2003
Anderson 1992 450C
4 50% ~ 60 % SO;~
4.1 CO, N, CHg
1996
2003 2005
2 A 2.42%o
2
Table 2 Comparison of fluid inclusions between gold ore body copper-gold ore body and typical porphyry copper deposit
J-0 18 J-1
ZK04 ZK04
2007 2006 2003 2005
CO,
CcO,
230~600C 250~590C 260~620C 84~97C 191~550C
283~307C
2.57% ~35.99% 0.35% ~8.0% 5% ~20% 5.41%~9.6% 1.91% ~17.07%
35.99% ~73.96% 33.2% ~70.33% 30% ~65% 25% ~72%
H,O CO, N, C,Hg H,0O CO, SO, CH, H,0 CO, SO, CH, H,O GO, CHy O, CO H,O CO,
O, CO H:S 0, CO H,S H,
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