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Fluid inclusions and stable isotope geochemistry of Dongchuang gold deposit
in western Henan: Implications for genesis
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Abstract

The Dongchuang gold deposit is located in the central part of the Xiaoqginling gold metallogenic belt, which
tectonically belongs to the southern margin of North China plate. Ore bodies occur as veins and lens within near-
ly EW-trending compresso-shearing faults, and are hosted by metamorphic rocks of Archaean Taihua Group. In
accordance with paragenetic association of minerals and intercalation relationship of different veins, hydrothermal
ore-forming period can be divided into 4 stages, and gold mineralization mainly occurred at stage I and [l . The
homogenization temperatures of fluid inclusions of the 4 stages are 296 ~342°C , 257~341C, 250~314C and
175~267C respectively, with salinities of 5.23% ~6.63%, 1.63% ~8.77%, 3.38% ~8.61% and 8.55%
~11.1% accordingly (mainly between 5% and 9% ), and the hydrothermal fluids belong to the HO-NaCI-CO,
system. The estimated ore-forming pressures of major mineralizing stages are from 100 MPa to 160 MPa, corre-

sponding to the ore-forming depth of 3.6 km to 5.3 km. The calculated § 'O values of H,O in fluid inclusions
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in equilibrium with quartz is from 3.33%0 to 7.88%0, and the 8Dy guow is from —49%0 to 80.2%o, mostly be-
tween 50%o to 60%o. Moreover, the 8 *Cy ppg and & Oy gy values of carbonate minerals (calcite) vary from —
5.1%0 to —1.3%0 and from 9.9%o to 15.29%o, respectively. Sulfide minerals in ores have a range of & **Sy (¢t
values from —2.75%0 t0 5.52%0, with the mean value being 1.11%0. However, 2*°Pb/?*Pb, 2’Pb/?*Pb and
208p},/204Ph ratios all vary within a narrow interval, from 16.973%0 to 17.068%0, 15.322%0 to 15.394%0 and
37.323%0 to 37.491%o0, respectively. Based on thermodynamic researches on fluid inclusions and comparisons of
H, O, C, S and Pb isotopic compositions between ores, Taihua Group and Yanshanian granitic intrusions, it is
concluded that ore-forming fluids originated from hypomagma, while Taihua Group offered ore-forming materi-
als. The Dongchuang gold deposit is a magmatic hydrothermal type gold deposit characterized by low salinity
formed under mesothermal-hypothermal and mesozonal conditions.
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Fig. 1 Regional geological and mineral resources sketch map of Xiaoginling area western Henan Province
1—Quaternary-Neogene 2—Mesoproterozoic Guandaokou Group carbonate rock 3—Taihua Group Huanchiyu Formation marble 4—Taihua
Group Guanyingtang Formation quartize and granulite 5—Taihua Group Sifangou Formation gneissose granite 6—Taihua Group Yangzhaiyu

Formation gray gneiss 7—Mesozoic biotite adamellite 8=—Mesoproterozoic gneissose adamellite  9—Paleoproterozoic biotite hornblende granite

10—Anticline 11—Syncline 12—Geological boundary 13—Gold deposit
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Fig. 2 Geological sketch map of the Dongchuang gold deposit
1—Guanyingtang Formation of Taihua Group 2—Taihua Group Sifangou Formation gneissose granite 3—Taihua Group Yangzhaiyu Formation
clase gneiss 4—Late Archaean basic eruptive supracrustal sequence ~3—Indosinian monzonitic granite 6—Wutainian granite peg-
matite 7—Laoyacha Anticline 8—Cangzhuyu syncline 9—Gold-bearing quartz vein and its serial number
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Fig. 4 Photographs of fluid inclusions in gangue minerals of the Dongchuang gold deposit

A. CO,-rich three-phase inclusion whose CO, phase volume>>60 %
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B. H,O-rich three-phase inclusion whose CO, phase volume<<50 %

D. L+ V type inclusion in calcite E. Pure gas inclusion F. Pure liquid inclusion
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1
Table 1 Microthermometric data of fluid inclusions in the Dongchuang gold deposit
tweo, T tman C tmie © theo, C tn C t, C
DC016-6 1 C -58.6~-56 6.5~7.3 18.9~28.7 296~342  Lno S
Lio 7
. . B B 5.0~6.9 24~28.5 288~330 H,0
DC009-2 I C 58~ —57.9 6. 55 g 1 Lo, 1
DCO12-5 Il C —-57.8~-57.4 6.4~7.3 25.9~29 270~309  Luo 7
DCO17-5 Il C ~59~ —58 7~9.2 11.6~24  225~300 257~299  Luo 4
5.6~7.2 255~313 Lo, 3
DC009-6 1l C -60~ —55 14.4~29.2 248~274.8
5.3-6.3 267~282  Luo 6
DC013-3 Il C -62~-57.5 6.5~6.9 30~31.2 278.9~245 Luo 2
DC014-2 Il C -58~-57 7.2~8.3 22.8~29.6 250~314  Luo 9
DO006.4 W C —58~-55 5.8 27.2 274 250 Leo, 1
o L+V -7.5~-5.5 175~267 Lo 7
Im o, T CO, tmda C COy Imice C th o, T CO, tp C t, C
2
Table 2 Salinity density and pressure estimation of fluid inclusion in the Dongchuang gold deposit
w NaCl, % g e’ T
MPa
peo, PH,0
1 C 5.23~6.63 5.8 0.64~0.78  0.69 296~342 320 120~160
Il C 1.63~8.77  6.18  0.63~0.84  0.688 257~341 298.4 120~161
Il C 3.38~8.61  5.85  0.50~0.82 0.685 250~314 277.6 110~140
” C 7.81 0.66 250 90~100
L+V  8.55~11.1  9.93 0.90~0.95  175~267 213
Bodnar 1983  NaCl-H,0 T-W-p CO, Shepherd 1985 CO,
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Fig. 5 Histograms showing homogenization temperatures left and salinities right of fluid inclusions in quartz
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Fig. 6 Laser Raman analysis of fluid inclusions in the Dongchuang gold deposit

A. Spectrogram of H,O phase in CO,-bearing three phase inclusions B. Spectrogram of CO, phase in CO,-bearing

three phase inclusions C. Spectrogram of pure H,O inclusions D. Spectrogram of pure CO, inclusions
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Table 3 Hydrogen and oxygen isotopic compositions of quartz from the Dongchuang gold deposit
BDV,SM()W %l) 8 lx()v,gM()W %(J 8 18() %n t OC
DC005-2 1 —-72.5 11.1 7.88 470
DC009-1 I -49 10.9 7.68 470
DC009-2 Il —62.2 10.5 5.94 400
DC015-5 I —54.7 11.5 6.94 400
DC012-5 Il —55.2 10.4 5.84 400
DC005-3 I —80.2 9.9 5.23 395
DCO11-2 I —60.06 8 3.33 395
DCO12-1 I —-53.6 9.5 4.83 395
DC006-4 I\ —62.4 10.7 3.83 315
1 1 —48.00 10.66 6.06 430
2 I -37.30 10.87 5.71 380 1993
5 | —48~ —81 10.7~12.8 2.3~6.0 1997
4 Il —38~—-87 9.6~11.7 -0.3~1.3

1997
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Table 4 Sulfur isotopic compositions of sulfides from the Dongchuang gold deposit
1 345\',(‘[)’1‘ %0 Y60 3 34S\/,(‘1)’1‘ %0 Y60
DC005-3 0.74 DC017-2 —-2.56
DC1950-2 3.58 DC005-2 1.37
DC1950-2 3.64 DC009-6 0.35
DC016-9 5.52 DC009-6 0.22
DC012-1 —-2.75 4 3.2~7.1 5.9
1993
DC013-3 2.53 2 2.4~4.3 3.4
DCO013-3 1.15 2 2.3~4.0 3.2
DCO016-6 1.23 7 2.4~7.1 5.1 1997
DC016-6 1.21 2 1.4~3.5 2.5
DC016-7 —-1.13 5 2.5~3.6 3.2
] 2001
DCO16-8 1.59 8 2.7~4.6 3.6
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Table 5 Carbon isotope compositions of carbonate minerals and fluid inclusions from the Dongchuang gold deposit
3 HCVVPI)B Y60 o ISOVVPI)B Yoo o lgo\ﬂSM %00
DC006-6 502 I\ -1.3 -15.1 15.29
507 —4.2 -18.4 11.9
507 -5.1 -20.3 9.9
[Q CO, 507 1 —4.36
Q
1Q CH, 507 1 —24.74 1998
mnQ CO, 507 Il -2.17
nQ CH,4 507 1 -6.22
12 =
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10 =
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5
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6
Table 6 Lead isotope analyses of sulfides from the Dongchuang gold deposit
ZUth 204Pb 207Pb 20-’1Pb ZOSPb 204Pb Ma #
DCO005-3 16.991 15.388 37.423 941 9.25
DC1950-2 17.040 15.394 37.491 913 9.25
DC016-9 16.990 15.345 37.323 895 9.16
DC012-1 16.973 15.361 37.395 925 9.19
DC0O13-3 17.004 15.354 37.391 895 9.17
DCO013-3 17.014 15.359 37.419 893 9.18
DC016-6 17.053 15.330 37.340 833 9.11
DCO16-7 17.038 15.354 37.371 871 9.16
DCO16-8 17.058 15.322 37.352 821 9.09
DCO017-2 17.068 15.381 37.432 879 9.22
DC005-2 16.973 15.371 37.379 936 9.21
DC009-6 17.050 15.379 37.484 889 9.22
17.1020 15.4480 37.6570 949
17.0640 15.4250 37.5570 953 1993
17.0600 15.4450 37.6040 978
DC-1 17.1020 15.4480 37.6570 923 9.34
DC-2 17.0640 15.4250 37.5570 925 9.30
DC-3 17.0600 15.4450 37.6040 949 9.35
DC-4 17.0500 15.3680 37.4040 874 9.18 1997
DC-5 17.3630 15.4390 37.7280 728 9.27
DC-6 17.1690 15.4250 37.6310 851 9.28
DC-7 17.1130 15.3730 37.4360 833 9.18
DC-8 17.0300 15.3700 37.3720 890 9.19
DC-9 18.0760 15.5236 37.9464 312 9.34
DC-10 17.6607 15.5285 37.8671 617 9.41
DC-11 17.7501 15.5001 37.7679 520 9.34
DC-12 17.5178 15.4836 37.7964 668 9.34 2001
DC-13 17.4928 15.4586 37.7179 657 9.29
DC-14 17.2502 15.4206 37.6786 788 9.26
DC-15 17.0893 15.4000 37.5107 881 9.24
DC-16 16.8929 15.3586 37.5679 976 9.20
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Fig. 9 Plots of 27Pb 2%Pb versus 2°Pb 2%Pb and 2®Pb 2*Pb versus 2°Pb 2*Pb of minerals from the
Dongchuang gold deposit
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