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Abstract Located in the Qiyugou gold ore-field the south-eastern margin of the Xiong’ershan area in the western Henan province
the Gongyu altered tectonite-type gold deposit occurs in the NE-trending fracture zones. In this paper the homogenization temperatures
and salinity of the fluid inclusions as well as their He-Ar and S-H-O isotopic compositions were systematically measured based on
13 samples from the main phase of gold mineralization. The fluid inclusions in the Gongyu mine can be divided into four types i. e.
vapor-aqueous aqueous CO,-bearing inclusions. The fluid inclusion bubbles are 2 ~20um in diameter mostly in the range of 2 ~
4um. The homogenization temperatures of the fluid inclusions ranges from 120°C ~440°C  and dominates by 150°C ~250°C  with
three distribution from 150°C ~ 190°C 210°C ~ 250°C and 290 ~ 350°C. The gold mineralization temperatures vary from 210°C ~
250°C. Their ice-melting temperatures varies from —2.5C ~ —=13.5%C corresponding to a ranges of salinities 4. 18wt% ~ 13. 51wt%
NaCl equivalent. The S-H-O isotopic analytical results show that 8**S values of sulfide are in the range of —1.7%o ~2.2%o and close
to the value of meteorolite indicating that the ore-forming substance was probably derived from the upper mantle or some deep place.
The 3D and the 8,50,;,, values of the first stage of main phase of gold mineralization are —68%oc ~ —86%o and +3.5%0 ~ +4. 9%o
respectively implying that the ore-forming fluids were derived mainly from the deep place. The 8D and the §,; Oy, values of the
second stage of main phase of gold mineralization are —67%o0 ~ —84%o and —3.7%o0 ~ +2.6%o respectively suggesting that the ore-
forming fluids probably came from the deep fluid and the meteoric water. The Ar-He analytical results show that *He/*He ratios of fluid
inclusions in pyrite are 1. 05 ~3. 17R/Ra much higher 100 times than that of the crust and lower markedly that of the mantle.
“ Ar/*® Ar ratios are 298 ~391 slightly higher than that of atmosphere. *Ar /*He ratios of metallogenic fluids are 0.08 ~0.35 with a
mean of 0. 20 which are consistent with the value of the crust 0. 156 . Helium and argon isotope composition of fluid inclusions
suggest that the source of ore-forming fluids is mainly meteoric water and also have some mantle fluids. Therefore the above data
demonstrate that the Gongyu gold deposit is geneticlly related to mantle fluids. In the Qiyugou orefield although Qiyugou gold deposit
cryptoexplosive breccia type and Gongyu gold deposit altered tectonite-type developed in different types their fluid inclusions and
He-Ar-S-H-O isotopic data show that they originated from the same source and deposited in the same period but at different position
and probably formed in the same metallogenic system which is related to the hydrothermal fluid of Yanshanian period in Qiyugou
orefield.
Key words Ore-forming fluids Fluid inclusions S-H-O-He-Ar isotope Gongyu gold deposit
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Fig. 1 Geological map in southeast Xiongershan area
1999 Henan province
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Fig.3 Micro photos of fluid inclusions from the Gongyu gold deposits Henan province
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Table 1  Microthermometric data of fluid inclusions from the Gongyu gold deposit

pwm % C C % g/cm’
Fie-l T 7 V-L C 2~4 5~10 132 ~ 151 -3.6~-1.7 2.9~4.49 0.944 ~0.967
2 L 6~8 5 183 ~ 189 -3.9~-3.2 5.26~6.3 0.917 ~0.927
Fig2 1 6 LC 3~4 5~30 126 ~171 -9.6~-0.3 0.53 ~13.51 0.92 ~0.995
7 V V-L 6~8 5~80 310 ~340 -4.6 7.31 0.754
Fie-3 1 12 LC 24 5~10 164 ~198 -1.1~-0.5 0.88 ~1.91 0.797 ~0.916
3 V-L 5~6 5~10 298 ~305 -0.7~-0.6 1.05 ~1.23 0.705 ~0.716
Fig4 1 12 V-L V 3~8 5~90 247 ~300 -4.4~-0.8 1.4 ~7.02 0.726 ~0.816
5 v 10 ~12 5~20 309 ~348 -8.3~-0.7 10.89 ~12.05 0. 697 ~0.823
F -5 I 11 L 3-~4 5 ~80 184 ~ 188 -0.6 1.05 0.895
3 V-L 5~8 30 ~ 60 223 ~237 -1.2 2.07 0.851
1 V V-L 14 60 342 ~369 -0.4~-1.5 0.71 ~2.57 0.504 ~0.622
Fius6 1 5 V-L 3~4 5~10 240 ~242 -0.3 0.53 0.81
6 V-LV 5~8 5~30 288 ~353 -2.9~-0.2 0~4.8 0.588 ~0.752
5 v 10~20 30 ~70 421 ~430 - - -
Fig7 I 10 L V-L 3~4 5~10 160 ~ 178 -2.6~-2.4 4.03 ~4.34 0.92~0.93
4 V-L 6~10 5~10 198 ~220 -3.8~-3.1 5.11~6.16 0.843 ~0.892
Fio-l 1 12 LC 24 5~10 168 ~ 187 -1.1~-0.9 1.91 ~1.57 0.897 ~0.908
2 V-L 6 5~20 236 ~247 —4.4~4.2 6.74 ~7.02 0.831 ~0. 864
Fio2 T 5 V-L L 2~4 5~10 144 ~ 160 -4.8~ -4.4 7.02 ~7.59 0.959 ~0.977
5 V-L C 2~4 5~10 210 ~241 -4.8~ -4.3 6.88 ~7.59 0.866 ~0.911
Fio3 1 12 V-L C 2~4 5~20 198 ~214 -3.5~-2.1 3.55~5.71 0.875 ~0.892
2 V-L 5~6 10 ~30 236 ~263 -3.3~-1.8 3.06 ~5.42 0.822 ~0.841
Fio4 1 12 LC 2~4 5~10 143 ~ 154 -1.5~-1.3 2.24 ~2.57 0.938 ~0.939
4 V-L L 6~12 5~10 208 ~250 -4.8~-3.5 5.71 ~7.59 0.847 ~0.901
Fio5 1 7 LC 2-~4 5~10 189 ~241 -4.7~ -4.1 6.59 ~7.45 0.868 ~0.931
6 V-L 6~12 5 ~40 289 ~335 - - -
Fio6 1 6 LC 2-3 5~10 165 ~208 -4.7~-0.7 1.23 ~6.88 0.916 ~0.961
3 V-L C 6~8 10 ~20 244 ~269 -4.7~-3.8 6.16 ~7.45 0.828 ~0.834
4 V-L 10~14 10 ~40 314 ~328 -4.5~-3.3 5.41 ~7.17 0.727 ~0.740
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Fig.4 Histograms of homogenization temperatures of F118 and F120 fluid inclusions from Gongyu gold deposits in west Henan
province
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Table 2 oxygen and hydrogen isotope composition of vein type ores in Gongyu gold deposit
t,/C 3" 0y smow /%o 3Dy smow/ %o 8" 0,0/ %o
F118-1 I 178 9.5 -84 -3.7
F118-2 I 183 10.8 -79 -2.1
F118-3 I 219 11.5 =77 0.9
F1184 1 306 12.2 -67 5.5
F118-5 1 273 11.4 -69 3.5
F118-6 1 295 11.6 =71 4.5
F120-1 I 234 10.9 -68 1.1
F120-2 | 178 11.0 -86 -2.2
F120-3 | 245 10.8 -78 1.6
F1204 I 193 8.5 =71 -3.7
F120-5 I 241 9.2 =70 -0.2
F120-6 I 229 10.7 - 68 0.7
F130-1 | 188 8.8 -80 -3.7
1 MAT251 0.2%o0

2 1000lnoc . =3.38 x10°T "% =3.40 Clayton etal 1972
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Table 3 Sulphur isotope composition of Gongyu gold deposit
6345\'-C.DT oo 8% Sv.eor %o
F118-1 1 1.6 F118-6 I -1.2
F118-2 1l 1.1 F130-1 I 0.7
F118-3 1 1.3 F120-1 1I -0.7
F1184 I 2.2 F120-2 I 0.5
F118-5 1 1.9 F120-3 Il -1.1
F118-6 I 1.6 F1204 1 -0.5
F118-1 || 0.9 F120-5 1I -0.1
F118-2 1l -1.7 F120-6 1I 0.8
MAT251 0. 2%0
SO, 20 120°C 24
MAT 251 EM  V-CDT 0. 2%o
3 S —1.1~2.2%0 4 Ar Xe
3. 3%o 0. 72%o 3 S He Ne He Ne
-1.7 ~ =0.9%o ~1.27%o ™S H, Ar
™S —-78%C Ar Ar MI-
12011G He Ar
*He 1200 *He
4 760 :
41 He/*He 1.4x107°
*He/* He R/Ra R }
100% He/*He Ra *He/* He ‘He 2 x
10 "em® STP *He/* He 1x107% “Ar
5x10 cm® STP
1997 Lietal. 2000 Mao et al. 2002 1% 4
4
Table 4 Helium and argon isotopic components of Gongyu gold deposit
3He/*He “He x1077 OArx10-7
R/Ra 40 Ar/30 Ay Y0 Av/*He
x10 ¢ ecm’ STP/, g ecm’ STP/ g
F120-1 1l 1.05 +0.16 10.90 0.76 345 +2 3.66 0.35
F120-2 Il 1.12 +0.21 9.87 0.81 364 +4 2.03 0.18
F120-3 1I 2.17£0.42 7.92 1.56 343 +1 2.99 0.14
F118-2 I 3.17+0.32 6.12 2.28 298 +2 6.46 0.20
F1184 I 2.59+0.44 7.31 1.86 314 £0 6.47 0.25
F118-5 I 2.25+0.42 11.35 1.62 391 6 1.68 0.08

1 MI 1201
2 160 0. 100mm
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