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CO;,-rich fluid inclusions and ore genesis of Qiaxia copper deposit
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Abstract

Located in Kelan volcanic - sedimentary basin on the southern margin of the Altay Mountains in Xinjiang,
the Qiaxia copper deposit occurs in Lower Devonian Kangbutiebao Formation. Veined copper mineralization is
characterized by two types of quartz veins: (D the early quartz veins (Q1) occurring in lenticular or streaked
form parallel to the foliation of the meta-crystal tuff and meta-basic volcanic rocks; @ copper-bearing pyrite-
quartz veins (Q2) with disseminated chalcopyrite cutting meta-mafic volcanic rocks and magnetite quartzite.

Fluid inclusions are abundant in various quartz veins, especially CO,-rich inclusions (LPEO‘LCOz)’ with lots of
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aqueous inclusions and very little carbonic fluid inclusions. Microthermometric studies show that solid CO,
melting temperatures (¢, Coz) of early stage quartz (Q1) are concentrated in the range of —61.5~ —57.5C,

and partial homogenization temperatures (fh,coz) vary from 25°C to 27°C, with the densities being 0.82~0.90

g/cem?’. The total homogenization temperatures (z1, ) for these inclusions range from 223°C to 2807 . Copper-
bearing pyrite-quartz veins (Q2) have L, CO, of =61.5~-58.7C and th,co, of 23.5~28.7C, with densities

being 0.81~0.86 g/cm®. The homogenization temperatures (th. o) for Q2 range from 230C to 310C. The
oreforming fluids of the Qiaxia copper deposit are similar to those of orogenic gold deposits, and are
characterized by a CO,-rich, low salinity, and CO,-H,O-NaCl + CH, = N, system. According to the geological
setting, ore-controlling structures, and fluid inclusion characteristics, the veined copper mineralization in the Qi-
axia copper deposit should be genetically related to orogenic and metamorphic hydrothermal fluids. The Qiaxia
copper deposit was formed during orogeny and regional metamorphism in Late Devonian and Permian. The
SRXREF tests indicate that the minor elements are rich in Au, suggesting that the CO,-rich fluid might have had
some relationship with gold enrichment.

Key words: geochemistry, veined copper mineralization, fluid inclusions, Qiaxia, Altay
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Fig. 1 Geological sketch map of the Qiaxia copper deposit modified after No. 706 Geological Party
1—Quaternary 2—1st Member of Upper Subformation of Kangbutiebao Formation 3—2nd Member of Upper Subformation of Kangbutiebao For-
mation 4—Meta-tuffaceous sandstone 5—Chlorite quartz schist 6—Greenish gray marble 7—Meta-tuffaceous sandstone and marble 8—Meta-

rhyolitic crystal tuff 9—Meta-dacite crystal tuff 10—Meta-tuffaceous sandstone and chlorite quartz schist 11—Geological boundary 12—Fault

13—Copper ore body 14—1Iron ore body 15—Sampling location 16—Town 17—Deposit 18—Attitude
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Q2 D11006 D. QI106
QPr112 G. QP112
H. QI113
Fig. 2 Characteristics of ore-bearing veins of the Qiaxia copper deposit
A. Quartz vein QI parallel to the foliation of meta-crystal tuff attitude of quartz vein 52°/78° sample D1103 B. Lenticular ore-bearing quartz
vein QI in meta-mafic volcanic rock with malachite attitude of vein quartz 62°/78° sample D11005 C. Pyrite-quartz vein Q2 cutting meta-
mafic volcanic rock and magnetite layer sample D11006 D. Mylonitized amphibole schist sample QI106 E. Magnetite chlorite biotite quartz schist
sample QP-3 F. Disseminated chalcopyrite and partial oxidized limonite in late stage quartz sample QP112 G. Disseminated and partial oxidized
chalcopyrite in late stage quartz sample QP112 H. Limonite oxidized by sulfide vein in gray quartz QI113

62°/78° D11005 C.
E. QP-3 F.
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Fig. 3 Fluid inclusions in veined quartz of the Qiaxia copper deposit

A. LHZ()’L(\’)Z fluid inclusions in lenticular quartz vein Q1 sample QI101 B. Pseudo-secondary LHZ(yLmZ inclusions and primary LHZ()—L(U;V(U7 in-
clusion in second stage quartz Q2 sample QI111 C. Orientation of carbonic fluid inclusions in second stage quartz Q2 sample QI103 D. Carbonic
and LHZ()fLmZ inclusions simultaneously existent in the sucrosic quartz of second stage sample QI103 E. Secondary L-V fluid inclusions directiona-
sample QI103 F. L-V fluid inclusions in linear distribution in second stage quartz sample

QI112

lly arranged in sucrosic quartz of early stage QI
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Fig. 4 Histograms showing solid CO, melting temperatures a b CO, homogenization temperatures ¢ d and total

homogenization temperatures e f for CO,-rich inclusions in two kinds of veined quartz from the Qiaxia copper deposit
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1
Table 1 Microthermometric analyses of fluid inclusions in quartz veins from the Qiaxia copper deposit
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Fig. 5 Laser Raman spectra of LHZ()— Lo, fluid linclusions from the Qiaxia copper deposit

A. Primary LHZ(YL(DZ inclusion CO, phase sample QI103 B. Primary I,Hz()fl,(j()z inclusion CO, phase sample QI111 C. Primary LHz(yll(«()z

inclusion CO, phase sample QI108 D. Secondary LHZ()—LmZ inclusion CO, phase sample QP-6
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2 SRXRF
Table 2 SRXRF analyses of elements in CO,-rich fluid inclusions from the Qiaxia copper deposit
wB 10°¢
Cu Zn Pb Au As Sh
QI101 0.13 0.30 0.079 0.080 0.28 0.021
QI102 0.11 0.18 0.095 0.050 0.05
QP-8 0.04 3.10 0.08 0.022 0.63 0.01
SR805 0.74 0.43 0.61 0.010 0.95
SR815 0.11 0.71 0.02 0.020 0.51
SR823 0.10 0.23 0.07 0.040 0.77
38 86 15 0.004 1.9 0.15 1990
X QI101 QI102 QP-8 SR805 SR815 SR823
VMS 3 CO,
Table 3 Estimated minimum pressures of CO,-rich
CO, Au fluid inclusions from the Qiaxia copper deposit
h o, Ih o CcO,
3 T T g cem 3 MPa
QI101 Ql 26.9 235 0.71 129
3.1 QI102 Ql 27.6 264 0.7 108
' QI106 Ql 23.9 240 0.74 125
QP-2 Ql 27.4 274 0.70 100
QP-4 Ql 28.2 271 0.69 110
223~280C ~ QI103 Q2 26.9 251 0.71 140
QI104 Q2 26.2 313 0.71 170
230~310C QI105 () 24.6 340 0.73 175
1999 QIl12 Q2 25.6 230 0.72 150
Shepherd 1985 CO,
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0.82~0.90 g cm?® - 2010 Xuetal. 2011
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1 O,
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CO,-H,O p-x Takenouchi et Leo, Leo,cn,  Leo,y,
al. 1964
CO-CHy L(:(')[CH4
3 Q1 tm (D2< -57C -78.1C AN o,
100~129 MPa - -33.7~ -17.7C 1.01—1.07 g
140~175 MPa cm’ 2011
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