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Fig. 1 Simplified geological map of the Heiniudong copper deposit
Sj = Silurian Jiaba Slate Formation; Pt,L.° = upper member of the Mesoproterozoic Liwu Group Complex; Pt,L. > = middle
member of the Mesoproterozoic Liwu Group Complex; Pt,L. ' = lower member of the Mesoproterozoic Liwu Group Complex;

vBs” = Yanshanian new volcanic granites. 1 = amphibolite; 2 = strongly altered zone; 3 = ore outcrops; 4 = copper deposit

(‘spot) ; 5 =inferred/measured geological boundary
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Fig.2  Fluid inclusions from the ore-bearing quartz veins in the GC=2010 P
Heiniudong copper deposit U 104 ~10° ( x )
A. Banded gasdiquid inclusions; B. Banded CH, fluid
A T, (RSD) 1% o
inclusions; C. Isolated regular gasdiquid or liquid inclusions;
D. Planar irregular liquid inclusions
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R Fig. 3 Histogram showing the homogenization temperatures of
10°C /min the fluid inclusions from the Heiniudong copper deposit
1
Table 1 Micro-thermometric data of the fluid inclusions from the Heiniudong copper deposit
(<€) (<€)
ZK400- 5 2 ~10% 9.3 ~1.8(16) 170 ~322( 16)
7K0037 2~5% 0.7~4.8(9) 125 ~310(9)
100% 98 ~ 96(7)
10% 4.8 265
HNDL® 2~5% n.o. 141 ~199( 5)
HND2" 5~10% n. o. 166 ~259(7)
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Fig.4 LaserRaman spectrum for the fluid inclusions from the Heiniudong copper deposit
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Table 2 Gaseous compositions of the fluid inclusions in the ore-bearing quartz veins from the Heiniudong copper deposit
= A -6
BRSS  TWER BB VRS (107
CH, CHatoHy  CoHg CO, HO" [0} N, co
HNPDS8-12 Ay B 100~500 4.67 1.08 0.10 130.56 2792 3.38 84.24 14.11
ZK309-1 0 100~500 3.92 0.30 0.34 126.15 522 2.67 49.38 6.33
ZK309-2 A 100~500 21.29 0.48 0.08 221.68 437 2.33 50.56 8.86
ZK309-3 i 100~500 11.42 0.23 0.30 170.08 219 4.88 84.28 7.46
ZK801-1 p g 100~500 6.22 0.51 0.08 180.60 1208 2.98 72.31 9.56
3
Table 3 Liquid compositions of the fluid inclusions in the ore-bearing quartz veins from the Heiniudong copper deposit
a5 H B 4 -6
B i 1 4 42 R BB EE (OO WS (107)
K Na’ Ca*’ F cr S0~
HNPDS8-12 4 100~500 14.861 5.210 2.438 0.136 0.988 14.136
ZK309-1 A 100~500 3.126 2.345 2.927 0.052 2.861 1.622
ZK309-3 A1 o 100~500 0 1.025 3.199 0.043 1.224 1.081
ZK309-3 ik 100~500 0 2.540 5.778 0.063 2.045 2.184
ZK801-1 Ao 100~500 2.84 1.591 2.244 0.099 1.939 1.628
3.3 H.O H.O 308D ( 5)
H\ O N
BrF, 3" 0
8D MAT-253 30 8D ; 8D
SMOW 8D + 2%o 80
i0.3%00 12-13 : 8180
\ 9.3 ~ 13. 4%o 8" 0
( 4 5"0 9.3 ~13. 4%o ( +8 ~ +154%0)

4. 1%o; 3D 87 ~401%0 14%o0. o
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Table 4 Hydrogen and oxygen isotopic compositions of the (230 ~
fluid inclusions in the ore-bearing quartz veins from the 330%C)
Heiniudong copper deposit . ( <210°C)
3" Osmow (%o) 8DSMOW( %) .
ZK8014 9.3 98
7K309-3 10.9 93
o,
7ZK309-3 10.8 87
7ZK3094 11.4 4101
HNPD8-2 10.7 81
o H.O
0 . °
B = { \','/
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Fig.5 3" 0-3D plot for the fluid inclusions from the ore—
bearing quartz veins in the Heiniudong copper deposit
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Mineralizing fluids and genesis of the Heiniudong copper deposit in the
Liwu copper orefield Sichuan

CHEN Min-hua' ZHU Xiangping' FENG Xiaodiang' DING Jun' YAO Peng' MA Dong—

fang' TANG Gaodin®
(1. Chengdu Institute of Geology and Mineral Resources Chengdu 610081 Sichuan China; 2. Liwu Copper
Mining Co. ILtd. Garze 626200 Sichuan China)

Abstract. The Heiniudong copper deposit has gone through the ductile deformation and metamorphism in the pre—
metallogenic stages and ductile-brittle deformation in the metallogenic stages. In the pre-metallogenic stages the
CO,-bearing fluids were differentiated from the host rocks due to the ductile deformation and metamorphism which
may facilitate the formation of elongated disseminated pyrrhotite and chalcopyrite mineralization. The ductile-brittle
deformation in the metallogenic stages was accompanied by the uplifting of the Jianglang metamorphic core
complexes. The fluid inclusions from the ore-bearing quartz veins are dominated by the aqueous fluid inclusions
and subordinately by gaseous fluid inclusions. The former consist of water CO, and methane whereas the latter
mostly contain methane implying that the oreforming fluids are aqueous carbonaceous fluids. The water in the ore—
forming fluids mainly stemmed from the metamorphic water in the country rocks. The emplacement of the
Yanshanian granites and the uplifting of the Jianglang metamorphic core complexes led to the formation of a series of
detachment faults due to the ductile-brittle deformation. In the decompression and catathermal processes the ore—
forming fluids were activiated concentrated and filled into the detachment faults. The exsolution of CO, and CH,
from the ore-forming fluids gave rising to the decrease of the dissolubility precipitation and mineralization of the
sulfides in the ore-bearing hydrothermal solutions and finally to the formation of copper—rich ore bodies.

Key words: Heiniudong copper deposit; fluid inclusion; methane; detachment fault



