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Characteristics of fluid inclusions of Yixingzhai gold deposit in Shanxi
Province and their geological significance
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Abstract

The Yixingzhai gold deposit is a large-size quartz-vein type ore deposit. The ore microscopy and measured
temperature data of fluid inclusions reveal that inclusions at various ore-forming stages of the Yixingzhai gold de-
posits are mainly gas-liquid two-phase (H,O or H,O-CO,) inclusions and subordinately pure volatile inclusions.
Raman analysis of the fluid inclusions indicates that, in the gaseous phase, SO,, CO, and C4Hy are existent at
ore-forming stage [, and SO, is existent at stage [l in addition to water vapor. The homogenization tempera-
tures of ore-forming stage [ are 149~384°C (homogenization to liquid), and those of stage Il are 151 ~373C
(homogenization to liquid or gas). Volatile-rich fluid inclusions are mostly decrepitated before homogenization.
The homogenization temperatures of stage [l are 246 ~325C (homogenization to liquid), and those of stage IV
are 223~269C (homogenization to liquid). The ore-forming fluids are of the epithermal-mesothermal and low
salinity hypothermal system. The ore-forming fluids boiled very impetuously at the main stage, the meteoric wa-

ter participated the activity during the late stage, and the ore-forming fluids were mixed with other fluids from
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different sources at stage II . The reducibility of the early ore-forming stage fluid came from continental deep

crust
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or the mantle.
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Fig. 1 Generalized geological map of the Yixingzhai gold orefield after Ye et al. 1997 1999 and three subdivisions
of the North China craton and the distribution of Cenozoic rift systems after Zhao et al. 2001
1—Archean terrane 2—North China rift system 3—Shanxi-Shaanxi rift system 4—Yinchuan and Hetao plain rift system 5—Sulu ultrahigh-
pressure  UHP metamorphic terrane The Central Asian orogenic belt ~ 6—Mesozoic invasion zone Qinling Mountains Dabie orogenic belt
7—Quaternary alluvium and proluvium 8—Quaternary loess and subsand 9—Lower Cambrian Maozhuang-Mantou Formation muddy dolomite
10—Gaoyuzhuang Formation carbonate rocks of Changcheng System 11—]ingangku Formation biotite plagioclase gneiss of Wutai Supergroup
12—Archean plagiogneiss intercalated with leptynite 13—Yanshanian dioritic porphyrite dike 14—Yanshanian porphyitroid granite
15—Yanshanian Sunzhuang dioritic complex 16— Yanshanian feldspar-quartz porphyry 17—Diabase of Wutai period 18—Metabasite
19—Cryptoexplosion breccia pipe 20—Gold ore spot 21—Skarnized cryptoexplosion breccia 22—Fault and inferred fault 23—Gold-bearing
quartz vein and its serial number 24—Magnetite quartz rock 25—Stratigraphic boundary DTGL—Da Hinggan Ling and Taihang Shan gravity
lineament TLFZ—Tan-Lu fault zone
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Fig. 2 Hand specimens and microphotographs of ore veins in the Yixingzhai gold deposit

a—d: Hand specimens: a. Grain-disseminated pyrite-quartz ore veins (YXC6-01): b. Massive pyrite-quartz ore veins 1-4): ¢. Quartz-poly-
metallic-sulfide ore veins (YXC7-01): d. Quartz-carbonate ore veins ( (-02 -|: Microphotographs: es f. Metallic minerals comprising
pyrite (Py)+ chaleopyrite (Cep?) and chalcocite (Ceds goh. comprising mainly pyrite (Py). chalcopyrite (Cep) »+ galenite (Gn)y sphalerite (Sp)
and arsenopyrite (Apy) (Y i J: k. Metal minerals comprising chalcocite (Ce)+ orpiment

(Arp): chaleopyrite (CepY(YXC6-02): 1. Metal minerals comprising pyrite (Py)+ chalcopyrite (Cep) and covellite (Cv)(YXC20-2)
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Fig. 3 Microphotographs of {luid inclusions in quartz {from the Yixingzhai gold deposit
a. V-type H,O fluid inclusions b. L-type H,O fluid inclusions ¢ d. V-L H,O fluid inclusions e. V-type CO, fluid inclusions
{. CO, rich V-type fluid inclusions g. V-L fluid inclusions with CO, h. L-type fluid inclusions with C¢gHg i~1. V-L type H,O
fluid inclusions m. L and V-L type H,O fluid inclusions n~p. L-type H,O fluid inclusions
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18 = _ o
16} .- LH 250 ~ 300
14} X &t
c\\o 12} xx>§ o A AWK * [V ]] [[[ 20093
10} 5 fﬁ&gﬂ’ .
EQ 8r * n .:
% 6 . . 143.3~323.3C
o R
0 0 l(;() 2(;0 3(I)O 40IO S(I)O 600

e I w NaCl, 8.55%—15.76%

6 - I w NaCl, 2.07% ~7.45% Il w NaCl,
9.86% ~12.28%

Fig. 6 Salinity versus homogenization temperature of

fluid inclusions from the Yixingzhai gold deposit m N w NaCqu 9.86% ~
14.04 %
27.31x10° ~188.97 X 10° Pa 47.66 < 10° ~ 98.06 6
X100 Pa 12.11X10°~116.66 X 10° Pa 13.98 x 10°
~115.04 < 10° Pa 10X 10° Pa km

2.7~18.9 km I



31 1 91

6000 §Q‘7§; 5000 53
£000 4500 He
4000 Hz
4000 3500 7
Sy 3000
3000 + L 2500
3600 2000 g
1500 s o2
1000 ! VS DI looo o < &= 33?3
ﬂ o) 2] -
& o ) it

6o 1500 2000 2300 3000 3306 4000 4007 800 1200 1600 2000 2400 2800 3200 3600 4000
Pkt L em”

AR/ om®
7000 ‘o) 70000 ]
06
454" ) >
6000 - 50, @ e
60000 >
5000 -
50000
4000 -
40000
3000 -
36000
2000 - e
g 20000 | o =
e HO % 7 :
1000 e % o >
I Zomm 3432 10000 F & - 5 2
) A T =5 = o
0 : P boa & W e

300 700 1109 1500 1900 2300 2700 3100 3300 3900 : i ' ; § i ‘ ‘ ‘
S Ay i 200 600 1000 1400 1800 .2200 2600 3000 3400 3800

7
a b c. 1 d. II
Fig. 7 Laser Raman spectra of fluid inclusions from the Yixingzhai gold deposit
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