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Abstract The Dachang tin-polymetallic district Guangxi China is one of the largest tin ore district in the world and contains the
Lamo Zn—-Cu proximal skarn deposit the Tongkeng-Changpo and Gaofeng tin-base metal deposits and the Huile and Dafulou black
shale-hosted cassiterite-sulfide deposits. They are hosted by Devonian carbonate—ich sediments near the underlying Cretaceous ( 91 ~

96Ma) Longxianggai granite. The Gaofeng deposit in the district occurs in the Middle Devonian reef limestone with higher grade ore
and giant resource of Sn. The mineralization includes the early ore stage of cassiterite-arsenopyrite-pyrrhotite and the late ore stage of
carbonate-sulfidesulfosalt. Petrography = microthermometry and Laser Raman spectroscopy combined with scanning electron
microscope—cathodoluminescence ( SEM-CL) analyses of fluid inclusions are used to characterize the chemical evolution of ore fluids at
the Gaofeng deposit. Two types of fluid inclusions are recognized in quartz and cassiterite: CO,-CH, vapor—ich fluid inclusions are
mainly observed in quartz and cassiterite associated with cassiterite-arsenopyrite-pyrrhotite stage and have high homogenization
temperatures of 360 ~410°C and salinities of 3% ~6% NaCleqv whereas two-phase liquid—rich aqueous fluid inclusions only occur in
quartz related to sulfide-sulfosalt-carbonate stage and have relatively low homogenization temperatures ranging from 270 to 310°C and
salinities of 3% ~6% NaCleqv. The range of salinity for all fluid inclusions is similar to those of CO, vapor—ich fluid inclusions ( 7%

~9% NaCleqv) in diopside and garnet in the Lamo skarn Zn-Cu deposit nearby the Gaofeng deposit. Oxygen and hydrogen isotopes of
ore fluids from quartz and cassiterite indicate magmatic water in origin. Base on the physical and chemical evolution of ore fluids it is
concluded that the mineralizing fluids for the Gaofeng deposit were probably derived from intermediate density supercritical single—
phase fluid that exsolved from the deep crystallizing granite. This magmatic fluid reacted with carbonate—rich host rocks in the depth
that led to phase segregation to form brine and vapordike fluid. Vapor contraction and cooling of vapordike fluids may deposit
cassiterite and arsenopyrite and followed by sulfides and sulfosalts at the Gaofeng deposit.

Key words Ore-forming fluid; Fluid inclusion; Gaofeng tin-polymetallic deposit; Dachang ore field Guangxi
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1 ( 1993 )
Fig. 1  Geological map for the Dachang tinpolymetallic ore district ( modified after Chen et al. 1993)
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2 ( 2007; 2015 )
Fig.2  Cross-section of the Gaofeng deposit in the Dachang tinpolymetallic ore field ( modified after Su et al. 2007; Zhou 2015)
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Fig.3  Paragenetic sequence of the main minerals in the
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Fig. 4  Photographs and micro-photographs of ores from the Gaofeng deposit

(‘a) the contact boundary between granite porphyry and No. 100 orebody ( —200m) ; ( b) cassiterite-arsenopyrite—quartz ores in (a) ( —200m) ; (¢
d) sulfide-sulfosalt ores from the carbonated-rich hosted rocks ( —200m) ; (e f) the early stage of arsenopyrite cassiterite and quartz was replaced
by the late stage of sphalerite; ( g) the early stage of arsenopyrite and pyrrhotite was replaced by late stage of sphalerite quartz and jamesonite. Qz—
quartz; Cst-cassiterite; Apy-arsenopyrite; Sp-sphalerite; Po-pyrrhotite; Jmt-jamesonite; Cal-calcite



3558 Acta Petrologica Sinica 2018 34(12)

(1 )
( 5a b)
( 5¢)o - -
(I )
( 50
- (3¢
SEM-
CL Raman
(1) CO,CH, (Cc ): (20C)
- Raman
CO, (C-1a
). CO, (C-Ib ) CH,
(C-Ic ) :
€O, (C-Ta ): (20%C)
CO, (
5¢) co,
CO,
€O, ( ) o, .
CO, Co, . co,
> C 50% ~70%
- (a-e GF4) - -
- (dA GF2) SEM-CL 10 ~50pum
60% ~95% ( 5b ¢)o
Fig. 5  Micro-photographs of ores and fluid inclusions in €O, CH,
quartz from the Gaofeng deposit ( 6a)
Micro-photographs of ore and SEM-CL image of quartz and fluid co, (C-Ib ): (20%C)
inclusions in quartz from the early stage of cassiterite-arsenopyrite— ( 5¢),
pyrrhotite ( a-¢ sampk? GF-) and from the late stage of sulfide— Co, co, ( )
sulfosalt-carbonate (d4 sample GF=2)
CO, CO,
. ( < 50°C) CH, CO,( 6b e),
( >100°C) £0.1C +2C. 15% ~45% 10 ~ 80pum
Renishaw InVia ( 5b ¢
Reflex CH, (C-Tc ):
514nm 20mW Ipm 30 ( 5¢)o
~60s 150 ~4000cm ™', °
CH, CO,(  6¢ 1),
3.2 15% ~45% 10 ~
20 pm ( 5b ¢

( 5b f)



3559

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3560 Acta Petrologica Sinica 2018 34(12)
(a) - - 1) €O, (C-Ta );(b) 1 €O, (C-Tb
)ile) 1 CH, (C-Te ):i(d) - - (o) (W
)ile) - - €O, (C-Ib ):(f) - - CH,
(C-Tc ). Q- ; Cst—

Fig. 6 The Laser Raman spectra of representative fluid inclusions in quartz and cassiterite from the Gaofeng deposit

(a) CO, vapor—ich fluid inclusions ( C-1 a type) in quartz associated with the cassiterite-arsenopyrite-pyrrhotite stage; ( b) CO,-bearing fluid
inclusions ( C—1 b type) in quartz associated with the cassiterite-arsenopyrite-pyrrhotite stage; ( ¢) CH,-bearing fluid inclusions ( C-1I ¢ type) in
quartz associated with the cassiterite-arsenopyrite-pyrrhotite stage; ( d) aqueous—rich fluid inclusions ( W type) in quartz associated with the sulfide—
sulfosalt-earbonate stage; (e) C—I b type fluid inclusions in cassiterite associated with the cassiterite-arsenopyrite-pyrrhotite stage; () C-1 ¢ type

fluid inclusions in cassiterite. Q-quartz; Cst-cassiterite
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Fig. 7 Microthermometric results of fluid inclusions in quartz and cassiterite from the Gaofeng deposit

Histograms of homogenization temperatures ( a) salinities ( b) CO, homogenization temperatures ( ¢) and solid CO, melting temperatures ( d) of
fluid inclusions in quartz and cassiterite associated with the early stage of cassiterite-arsenopyrite-pyrrhotite from the Gaofeng deposit; homogenization
temperatures ( e) and salinities ( f) of fluid inclusions in quartz associated with the late stage of sulfide-sulfosalt-carbonate
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Fig. 8 The relationship between homogenization temperature

and salinity of fluid inclusions for the Gaofeng deposit ( after

Bodnar 1983; Atkinson 2002)

Gray field shows the range of data of fluid inclusions from the

Kangma deposit in the Dachang ore district ( Xie et al. 2017)

yellow field indicates the range of data of fluid inclusions from the

Lamo deposit in the Dachang ore district ( Fu et al.

1993)  pink

field is the range of data of fluid inclusions from the Gaofeng deposit
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Driesner and Heinrich 2007; Audétat and Li 2017)

(Fu et al. 1993)
Fig.9 P-T-X\,, phase diagram for ore fluids evolution of
the Gaofeng deposit ( base map after Driesner and Heinrich

2007; Audétat and Li 2017)

The data of vapordike fluids and brine are obtained from inclusions
in diopside and garnet from the Lamo proximal skarn deposit ( Fu et

al.  1993)
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