32 3 Vol. 32 No. 3 329~340

2013 5 ACTA PETROLOGICA ET MINERALOGICA May 2013
1 1 1 2 3 4 1 1
1. 100083 2. 610000
3. 210016 4. 332
245000
SEM EDS
CcO, 286~ 380
3.0%~5.1% NaCly, LA-ICP-MS Pb Zn Cu Bi
Mo Sb H
CcO, O, pH
LA-ICP-MS
P618.51 A 1000 - 6524 2013 03-0329-12

A tentative discussion on the characteristics of ore-forming fluid and
ore-forming process of the Tianjingshan gold deposit in Anhui Province
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Abstract: Based on field survey, petrographic, ore microscopic and SEM/EDS analyses of ores and altered wall
rocks as well as petrographic, microthermometric, LRM and LA-ICP-MS analyses of fluid inclusions in quartz,

this paper deals with the characteristics and origin of ore-forming fluid and the metallogenic process in the Tian-

jingshan gold deposit. The results show that gold mineralization occurs dominantly in quartz veins and subordi-

nately in altered wall rocks and is related mainly to sericitization and Fe-bearing carbonization and subordinately

to chloritization, pyritization, chalcopyritization, galenitization and sphaleritization. Gold mineralization took
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place after the formation of quartz veins and took place during the brittle deformation stage of quartz. Native
gold has been found together with sericite as infillings in quartz fractures or as cement of quartz breccia. Fluid in-
clusion analyses indicate that the ore-forming fluid is a water-rich and CO,-bearing fluid characterized by middle-
high temperature (286 ~380°C ) and low salinity (3.0% ~5.1% Nacl,,). The LA-ICP-MS analyses of fluid in-
clusions in quartz reveal high Pb, Zn, Cu, Bi, Mo and Sb in the fluid. The H isotope measurements together
with the enrichment of polymetallic components in ore-forming fluid imply an obvious magmatic origin. The up-
ward migration of the magmatic fluid along the reactivated fault and the decreasing of temperature and pressure
caused the boiling of the fluid. During the boiling process, the CO, preferentially went into the vapor phase and
resulted in pH change of the ore-forming fluid. The change of pH caused the precipitation of gold and sulfides
and also generated sericitization and Fe-carbonation.
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Fig. 1 Simplified geological map of the Qingzhou-Hangzhou metallogenic belt a after Yang Minggui et al. 1997
and geological map of Tianjingshan area b after Duan Liu" an ez a/. 2011
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Fig. 2 Micrographs of mineralized quartz veins
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a—quartz with cataclastic texture ( transmitted lights crossed nicols): b—cataclastic texture and sericitization in quartz fractures (transmitted light»
crossed nicols): c—pyrite, chalcopyrite and sericitization in quartz fractures Creflected light and polarized light): d—chalcopyrite and sericitization in
quartz fractures (reflected light and polarized light); e—galena and sericitization in quartz fractures Creflected light and polarized light ;s f—gold and
sericitization in quartz fractures (reflected light and polarized light)s Q—quartzs Au—native gold; Ser—sericites Py —pyrites Cp—chalcopyrites
Gn—galena



F3H LA RO S0 Bl SR IL R Bl TSR THR 333

ESS
=
40
i
500 Au u Ag
0 T T T T =
0 1 2 3 4
fEB/kev
Si
1500 Al
ESS
+ 1000 —
(V]
% 500 ”
0 T T T T
0 1 2 3 4
BEE/keV

3 RIFLEY AR B A RER N Rk E
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Fig. 4 Energy spectra and scanning electron microscope SEM  images of sericitization
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Fig. 5 Cathodoluminescence images of quartz in the Tianjingshan gold deposit
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Fig. 6 Microphotographs of fluid inclusions in the Tianjingshan Au deposit
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Table 1 Microthermometric results of gas and liquid

two-phase fluid inclusions

CO, %
C ¢ NaCl,,
1l TJS-2001 6.8 286 6.12 Pb Zb Cu Bi Mo Sb
Il TJS-2010 8.2 319 3.57
1I TJS-2095 7.5 380 4.87 LA-ICP-MS
1 TJS-2095 8 345 3.95
Il TJS-2095 8.4 340 3.19
Il TJS-2095 8.5 315 3
1 TJS-2095 7.4 340 5.05
I TJS-2021  —3.3 195 5.41
I TJS-2021 -3.4 194 5.56 Cu Pb Zn
I HJQ-bl -3.5 192 5.71
m TJS-2010 —1.6 192 2.74
I} ZTCO01-RZ1 —3.3 188 5.41
I TJS-2021 -2.1 183 3.55 4.2
I GCCM-RZ3 -2 170 3.39
I TJS-2001  —1.4 159 2.41
1l TJS-2010  —1.4 154 2.41
il TJS-1046  —1.1 135 1.91
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Fig. 8 Raman spectra of fluid inclusions in quartz from the Tianjingshan gold deposit
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Fig. 9 Spectral images of gas and liquid two-phase fluid inclusions from quartz by LA-ICP-MS in the Tianjingshan Au deposit
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