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Abstract The Zhengguang gold deposit Heihe City Heilongjiang Province is located in the Duobaoshan metallogenic belt in the
northeastern Great Hinggan Range. The Au-bearing veins occur in the contact zone between diorite pluton and the Middle Ordovician
Duobaoshan Formation and are controlled by faults. Hydrothermal mineralization can be divided into four stages 1i.e. quartz-pyrite
stage (1) quartz-polymetallic sulfide stage (2) calcite-quartz—polymetallic sulfide stage ( 3) and carbonate stage (4) with stages 2
and 3 as the main Au mineralization stages and characterized by complicated metallic mineral assemblage of pyrite-sphalerite-galena—
chalcopyrite + native gold. Fluid inclusions in quartz and calcite are aqueous ( NaCl-H,0) inclusions and 3 ~ 15pm in size with
bubbles accounting for 5vol% ~ 10vol%. These inclusions yield total homogeneous temperatures of 119 ~305°C  salinities of 0. 3% ~
10. 4% NaCleqv and densities of 0. 76 ~0. 99g/cm’. The homogeneous temperatures of fluid inclusions decrease gradually from 150
~220°C at stage 2 through 140 ~ 190°C at stage 3 to 130 ~150°C at stage 4. Based on the geological and fluid inclusion features
we conclude that the Zhengguang deposit is a typical low sulfidation epithermal deposit.

Key words Fluid inclusion; Epithermal deposit; Low sulfidation; Zhengguang gold deposit; Heilongjiang Province
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Fig. 1 The location ( a) and regional geology ( b) of the Duobaoshan metallogenic belt showing the location of the Zhengguang depist

( modified after Ge et al. 2007)
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Fig.2  Geological map of the Zhengguang gold deposit (a b) and cross section ( c)
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Fig.3  Ores from the Zhengguang gold deposit

(a) -a quartz-pyrite vein cut by a calcite-quartz-polymetallic sulfide vein; ( b) -a quartz-polymetallic sulfide vein cut by a calcite vein; ( c) -a calcite
vein containing breccias of wallrocks; ( d) -a quartz-pyrite vein showing open-space filling structure ( comb) ; ( e) -the quartz-polymetallic sulfide
stage containing pyrite chalcopyrite galena sphalerite and native; ( f) -the calcite-quartz-polymetallic sulfide vein with quartz sericite chlorite

and calcite as gangue minerals
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1
Table 1 Microthermometric data of fluid inclusions in the
Zhengguang gold deposit
m ice T,
() (C) ( wt% NaCleqv) ( g/cm3)
Q-PM 208 -5.6~ -0.4 122 ~305 0.6~8.7 0.76 ~0.99
C-Q-PM 50 -6.9~-0.6 119~212 0.9~10.4 0.88~0.97
111 -5.0~ -0.2 130 ~280 0.3~7.9 0.78~0.97
Ce 20 -3.1~-0.6 130~197 0.9~4.9 0.89~0.97
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Fig.5 Homogenization temperatures ( a-¢) and salinities ( a’—
¢”) histograms of fluid inclusions from different mineralization
stages

Abbreviations:

Q-PM: quartzpolymetallic sulfide stage; C-Q-PM:

calcite-quartz-polymetallic sulfide stage; Cc: carbonate stage

(40
10 ~15um

2 ~8um
5% ~10% o

Acta Petrologica Sinica 2013 29(1)
3.3
391 1 5.
o 3~
8pm 10 ~20pumo.
-5.6~ -0.4C 122 ~305°C
160 ~200°C ( 5a),
3 ~6um 10 ~ 14pmo.
-6.9~ -0.6C 119
~212°C o
-5.0~-0.2%C 130 ~280C
( 5b),
2 ~ 8umo -3.1~
-0.6C 130 ~ 197C 130 ~ 150°C
( 3¢)o
3.4
. ( 6
NaCl-H,0 o
3.5 N
flincor
( Brown 1989) N ( 1.
5) : - 0.75 ~
0.99g/cm’ 0.6% ~8.7% NaCleqv; - -

0.78 ~0.97g/cm’
0.3% ~10.4% NaCleqv;
~0.97g/cm’ 0.9% ~4.9% NaCleqv.

0.89

4

4.1
(2006)

( 2006)



237

1200 1000
900 f - 1o (b)
1000 800 } 3 .
& = X / |
i - - !
B 400 = 700 = ;-,:—a T
o = 600 | -~ b o
Ei_:, 400 = s00 + Jabd
= = "
= =400 tQy "
:E"I' 400 g\’ 300 pli62
A, = 200 b, F*J'
200 !-"!j“'
100
0 ' ' ‘ 0 - - . : ; ;
060 1560 2000 23006 3000 3500 4006 4500 HG0 1506 2000 2500 3000 3500 4000 4500
HE8LHE (em') B (em D
6
(a) - H,0; (b) - H,0

Fig.6 Raman spectra of fluid inclusions from the Zhengguang gold deposit

( a) -the liquid phase of an aqueous inclusion that is dominated by H,O; ( b) -the vapor phase of an aqueous inclusion that is dominated by H, O
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Fig. 7 Salinity-homogenization temperature plots of fluid gold deposit ( cited after Wu et al. 2006)
inclusions from the Zhengguang gold deposit
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2
Table 2 The features of the Zhengguang deposit and their comparison with structure-controlled alteration-type and epithermal-type gold

deposits

- (
. )
(
<500m) A
CO, Cco,
co,
( w1% NaCleqv) <6 <10 <10.4
(C) 200 ~ 500 <320 119 ~305
Groves et al. 1998; Kerrich et  Kerrich et al. 2000; White 2003; Heinrich 2006
al.  2000; Goldfarb et al. et al. 2007; Chen et al. 2012; 2006: '
2001; 2006 2007 '
(2010) . (2011) et al. 1995; Simmons et al. 2005; 2007) ;
o (4)
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