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Abstract

T he Xiaoshuijing gold deposit occurs in a ductile-brittle shear zone, with the host rocks being fractured bree-
cia and cataclasite made up of sandstone-mudstone and limestone. Studies of sulfur and carbon isotopic data ind+
cate that the sulfur and carbon in the fluids w ere mainly derived from the mantle or a deep seated place. Oxygen-
hydrogen stable isotopic data imply that the ore-forming fluids mainly came from the meteoric water through in-

filtration, circulation and derivation of heat energy from the structural and magmatic activity. Fluid inclusions in
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minerals are mostly liquid-vapor (aqueous twe-phase) inclusions, with minor vapor inclusions. The cations of
liquid phase of inclusions in quartz are mainly Na* and K™, with Na" /K" ratio being 3. 056~ 4.940, while the
anions are chiefly CI' and SO3™, characterized by CI” > SO > F™. The vapor- phase components of inclusions
in quartz are composed mainly of H20 and CO2, with minor CH4 and CO. T he ore-forming fluids belong to the
H>03-CO2NaCl system. T he homogenization temperatures of fluid conclusions at the main metallogenetic stage
vary from 180°C to 260°C. M etallogenic depth is 1. 0 km. Ore fluid density ranges from 0.65 g/ em” to 0.9
g/em’ andthe salinity w (NaCleg) ranges from 1. 74% to 9. 08%, averagely 5.33% . The ore deposit belongs to
the structure-controlled alteration rock type gold deposit. The ore deposit was formed in a ductile brittle shear
wne and resulted from a mixture of low salinity, low density, mesothermal and epithermal hydrothermal fluids
cycling at the shallow part of the shear zone. T he ore deposit is similar to the orogenic gold deposit in geological
and geochemical characteristics, its genetic type can therefore be assigned to the epizonal orogenic subtype de-
fined by Groves, and its industrial ty pe can be assigned to the altered cataclastie-rock type. The formation of the
Xiaoshuijing gold deposit experienced four stages as follows: (Dthe formation of ore source bed by original con-
centration of Au element; @) the enrichment metallogenesis of the structure-hy drothermal process of shearthrust
napping at the postdiagenetic stage; 3 the superimposition enrichment metallogenesis of ore-bearing thermal
fluids of intermediate-acid magmatic intrusion along the shear zone and the fissure system; and @the re-enrich-
ment metallogenesis of epigenetic oxidation-leaching.

Key words: geochemistry, ore-forming fluid, fluid inclusion, deposit type, Xiaoshuijing gold deposit in

central Yunnan
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Geological map of the Xiaoshuijing gold deposit (modified after Zhou et al., 2009b)

1 —Quatemary sediments; 2~ 5—Upper Triassic Yunnanyi Formation: 2—Mud of 3rd Member (T;y%); 3—Marl of 2nd Member ( T4y >3);
4—Sandstone of 2nd Member( Ty *?); 5—Limestone of 2nd Member(T ;5 %"); 6—Fault zone; 7—Reverwe fault; 8 —Nomal fault; 9—Synclinal

axis; 10—Anticlinal axis; 11 —Gold ore body and its serial number; 12—Lamprophyres; 13 —Exploration line and its serial number;

14—Unconformity
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Fig. 2 Microphotographs of fluid inclusions from the Xiaoshuijing gold deposit
a. Gas-liquid two-phase fluid inclusions in quartz(the first generation) from sample B3401; b. Gas-rich fluid in clusions in quartz( the first generation)
from sample B3402; c¢. Gasliquid tw e-phase fluid inclusions in quartz( the second generation) from sample CK8901b2; d. Gas liquid tw e-phase fluid
inclusbns i quartz(the third generation) from sample CK7101b1; e. Gas-liquid twe-phase fluid inclusions in quartz(the fourth generation)from

sample B3403; f. Pure gas fluid inclusions in quartz( the third generation) from sample CK7101b1
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Table 1 The compositions and characteristic parameter of the fluid inclusions in quartz
w ( )/ 1076
Na* K* Ca* Mg* F cl- S0~ Na*/K* S07 /cI- CO,/H,0
CK8901B4 8.699 2.846 0.304 0.008 0.265 3.021 0.764 3.056 0.253 0. 150
PDI701H15 3.769  0.763 0.530 0.027 0.144 2.715 2.648  4.940 0.975 0. 139
()%
pH
H,0 CO, CHy4 CO CoHg H,S N, 0,
CK8901B4 84.417 12.652 0.388 0.398 0.510 0.008 1. 027 0. 358 6.5
PD1701H15 80.764 11.231 0.438 0.285 1.217  0.007 1. 115 0.638 5.0
Shimadzu H1G-SP SUoer
ShimadzuG C2010
6~ 4 x4 Um’, , 393~ 480C(  3)
, - , 5% ~ (280~ 640) x 10°Pa, 1. 04~
10% 2.37 km, < 0.76 g/ cm’
, -0.5C~-6.2C ( - ): 7 47
304~ 449°C,
4 320~ 390°C ( 4 (270~
, \ 340) x 10°Pa, 1.0~ 1.26 km,
, - 0.65~ 0.7 g/ cm’
\ ( ): 11 101
168~ 373°C,
3.2 180~ 260C  ( 5) (100
- ~ 260) x 10°Pa, 0.37~ 0.9 km,
(1, : 0.65~ 0.9 g/ cm”, 0.76 g/ em®
Na~ K' , Na">K',Na /K ( - ): 4 17
3.056~ 4. 940, Na* K* 157~ 200°C,
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Fig. 3 Histogram showing homogenization temperatures of

fluid inclusions in minerals of the first generation
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Fig. 6 Histogram showing homogenization temperatures of

fluid inclusions in minerals of the fourth generation
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Table 2 The compositions of the carbon, hydrogen, oxygen
8 1 Cppp/ Yo 8 B0 \ppp/ %o 8 180w swow/ %o 8Dy gy ow/ Yoo
KQ20082167 B3401 -6.9 - 12.9 17.6 - 129
KQ20082168 B3402 - 8.2 - 12.5 18.0 - 136
KQ20082169 B3402 -10.3 - 12.8 17.7 - 159
KQ20082170 B3403 -10.3 - 151 15.3 - 152
KQ20082171 PD1701H17 - 3.3 - 13.8 16.7 - 157
KQ20082152 CK7101B1 7.2 - 106
KQ20082153 CK7101B1 -17.2 - 135
KQ20082155 B3402 1.4 - 101
KQ20082159 CK8901B2 9.3 - 110
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Fig. 8 Hydrogenoxygen isotopic diagram of fluid
inclusions in the Xiaoshuijing gold deposit 41
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Table 3 Contrasts of metallogenesis geological characteristics of the Xiaoshuijing Au deposit, the American
Carlin type Au deposits and orogenic type Au deposits
- NNW NW s
— ( ) —
1% ,3% ~ 5%
1%
AwAgAsHgSh Aw As He-W=-Mo ,AsHgSbT+F AwAg As S Te W-Me BiB R
AwAgAsHeSh
- ( )
- Fe ( )
, () 5
/
H,0-CO5 H,0-COy Na- H,0CO-CH,
CHs+NaCl  ,w(COy) (11 231% cl ,w (C0y) 180 ~ COy( 10% ~ 25%) S K
~ 12.652%) w ( NaCly) 240°C, (1~ 4) x 108 Pa, LILE, .
7.14%, - w(NaCl,) 2%~ 3% w(NaCly) < 10%, -
8¥S  + L 6%~ + 4. 8%0,8 BC §%S  — 30%-~ 30% § 3C 8§¥S  + 3.8% ~ + 13.8%,
— 33% ~ — 10.3%; &5 50 L5180 4 8%~ + 27% . 8D 8§13C - 447%~ - 6.62%, & %0
+ 7.2%0~ + 18.0%0,6D - 101 %o~ — 135%0~ — ]60%0(6180 8D 8. 32 %o~ 8. 70 %o, SD - 40 %0 ~
- 159 %o ) — 140 %o
( — —
)
: (1990 Groves et al., 1998 2003; Goldfarb et al , 2001; 2008 ®;
2006; , 2006; , 2006

© Goldfarb R J. 2008. Geology of omgenic gold. In: Yunnan Geological Survey, ed. Ore deposits models and exploration. Kunming: 433 523.
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