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Mineralogical characteristics of metallic minerals in Yuerya gold deposit of
eastern Hebei Province and their combination significance
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Abstract

The Yuerya gold deposit is one of the important gold deposits in eastern Hebei Province. The study of the
compositional variations of metallic minerals and the mode of occurrence of elements from the Yuerya gold de-
posit is of great significance in further understanding the metallogenic mechanism and providing the basis for fur-
ther prospecting. The research on metallic minerals of the Yuerya gold deposit was carried out by means of field
survey and microscopic study as well as the Electron Probe Micro Analysis (EPMA). Hydrogen, oxygen and
sulfur isotopes were also analyzed to probe into the sources of ore-forming hydrothermal fluids and sulfur. The
gold-bearing minerals of the Yuerya gold deposit include quartz, pyrite and tellurobismuthite, and the gold
mineral is electrum. The sulfur average content of pyrite is 52.34 wt% . A comparison with the theoretical con-
tent of sulfur shows that the pyrite from Yuerya gold deposit is generally sulfur depletion, suggesting that the

mineralization of deposit was related to the hydrothermal fluid. This study laid emphasis on the gold-bearing
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mineral tellurobismuthite which belonged to the medium and high temperature mineral and had certain genetic
relationship with the formation of electrum. Based on a comparison between the amount of gold carried by elec-
trum in pyrite and that in tellurobismuthite, the authors have come to the conclusion that the amount of gold
carried by tellurobismuthite was greater than the amount of gold carried by pyrite. By analyzing hydrogen, oxy-
gen and sulfur isotope, the authors consider that the ore-forming fluid came from magmatic water, and the sul-
fur came from deep-seated magma. Taking the mineralogical characteristics and combination signicance of
pyrite, chalcopyrite, sphalerite, galena, tellurobismuthite and electrum into account, the authors hold that the
Yuerya gold deposit belongs to middle-deep medium temperature magmatic hydrothermal deposit, and that we
should pay special attention to the enrichment area of Te and Bi in the prospecting for deep ore bodies.
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Fig. 1 Regional geological map of eastern Hebei Province modified after Chen 2009
1—Quaternary 2—Archean metamorphic rocks 3—Middle-Proterozoic dolomitic limestone and limy dolomitite 4—Granite

5—Geological boundary 6—Measured fault 7—Inferred fault 8—Vein rock 9—Ore district
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Fig. 2 Gelogical map of the Yuerya gold ore district
modified after Exploration Report of the Yuerya Gold Deposit 4C -
1—Quaternary 2—Yanshanian granite 3—Gaoyuzhuang Formation
limy dolomitite and dolomitic limestone of Changcheng System B )
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Fig. 3 Photographs of milky quartz veins and ash-gray quartz veins and the hand specimen from the Yuerya gold ore district
A. Milky quartz veins photograph in the drill hole country rocks being granite B. ash-gray quartz veins photograph in the drill hole

country rocks being granite C. Hand specimen of ash-gray quartz D. Hand specimen of milky quartz
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Fig. 4 Photographs of paragenetic relationship of metallic minerals from the Yuerya gold deposit
A. Chalcopyrite filling pyrite along the fractures reflective light B. Sphalerite and chalcopyrite constituting a detachable portion of solid solution
reflective light C. Electrum intergrown with galena which exists as hypidiomorphic granular-anhedral grains and tellurobismuthite which exists as
idiomorphic granular-hypidiomorphic'granular texture reflective light D. Electrum intergrown with tellurobismuthite both of which exist as

hypidiomorphic granular-allotriomorphic granular texture reflective light
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Fig. 5 BSE and scanning microanalysis inmges of metallic minerals from the Yuerya gold deposit

A. BSE images of electrum intergrown with tellurobismuthite the black part being quartz B. Au scanning microanalysis image of electrum intergrown
with tellurobismuthite C. Ag scanning microanalysis image of electrum intergrown with tellurobismuthite D. Te scanning microanalysis image of tel-
lurobismuthite intergrown with electrum E. Bi scanning microanalysis image of tellurobismuthite intergrown with electrum F. BSE image of galena
intergrown with electrum the black part being quartz G. Au scanning microanalysis image of electrum intergrown with galena H. Ag scanning mi-

croanalysis image of electrum intergrown with galena 1. Pb scanning microanalysis image of galena intergrown with electrum J. S scanning microanal-

ysis image of galena intergrown with electrum

1
Table 1 Electron microsopic analyses of pyrite from the Yuerya gold deposit

o

w B %
S Fe Co Ni Cu As Se Te
YEY-20-2-1 1 52.58 46.62 - 0.22 0.27 - 0.24 99.93
YEY-20-2-2 1 52.53 46.83 0.25 0.03 - - - 99. 64
YEY-20-2-3 1 52.31 46.66 0.04 0.34 0.01 0.35 - 0.04 99.75
YEY-20-2-4 1 52.29 46.74 0.10 0.13 0.03 0.26 0.11 - 99.66
YEY-20-2-5 1 52.25 46.37 0.23 0.29 0.04 0.11 0.11 0.01 99.41
YEY-20-2-6 1 52.44 46.67 0.13 0.20 0.05 - - - 99.49
YEY-20-2-7 1 52.39 46.62 0.02 - = 0.06 - 0.06 99.15
YEY-20-2-11-1 1 52.38 46.78 - 0.14 - 0.25 0.18 0.12 99.85
YEY-20-2-11-2 1 52.06 46.89 0.31 0.02 0.17 - 0.01 99.46
YEY-20-2-11-3 1 52.07 46.73 0.22 0.16 0.28 0.05 - 99.51
YEY-22-1-1 2 52.42 46.63 0.14 - 0.07 0.36 - 0.01 99.63
YEY-22-1-2 2 52.52 46.46 0.08 0.12 0.58 - 0.13 99.89
YEY-22-1-3 2 51.81 46.43 0.30 0.26 0.02 0.41 - 0.06 99.29
YEY-13-2-4-1 3 51.81 47.26 0.16 - - - 0.02 99.25
YEY-13-2-4-2 3 51.42 47.46 0.14 0.06 0.05 0.02 - - 99.15
YEY-13-2-4-3 3 51.94 46.90 0.40 0.23 - - - 99.47
YEY-1-2-2-1 3 52.40 46.76 0.27 - 0.14 0.20 0.15 - 99.92
YEY-1-2-2-2 3 52.24 46.93 0.24 0.03 0.17 0.10 - - 99.71
YEY-1-2-2-3 3 52.36 47.19 - 0.11 0.11 - - 99.77
YEY-1-2-5-1 3 52.24 46.77 0.13 0.06 0.06 - - - 99.26
YEY-1-2-5-2 3 52.10 46.86 0.14 - 0.12 - 0.11 99.33
YEY-1-2-5-3 3 52.42 46.57 0.17 0.18 0.02 0.05 - - 99.41
YEY-1-2-6-1 3 52.08 46.68 0.21 0.07 0.08 0.04 - 99.16
YEY-1-2-6-2 3 52.32 46.33 0.11 0.14 0.18 0.14 0.14 0.06 99.42
YEY-1-2-6-3 3 52.43 46.69 0.26 - 0.42 0.03 - - 99.83
YEY-1-2-6-4 3 51.93 46.84 0.22 0.11 - 0.02 0.04 99.16
YEY-13-1-5-1 4 52.37 47.16 - 0.12 - - 0.01 99.66
YEY-13-1-5-2 4 52.60 46.80 0.16 0.22 0.15 - - - 99.93
YEY-13-1-5-3 4 52.77 46.50 - - 0.15 - - - 99.42
YEY-13-1-6-1 4 51.67 47.32 0.06 0.09 - - 0.03 99.17
YEY-13-1-6-2 4 52.40 47.07 0.06 - - 0.02 - 99.55
YEY-13-1-6-3 4 51.58 46.86 0.17 0.20 0.17 - - 0.10 99.08
YEY-20-1-1-1 4 51.92 46.77 0.12 0.24 0.25 - - 0.07 99.37
YEY-20-1-1-2 4 52.06 46.69 0.04 0.09 0.11 0.20 0.07 - 99.26
YEY-20-1-1-3 4 51.60 46.88 0.05 0.07 0.03 0.49 0.03 0.16 99.31
YEY-20-1-2-1 4 52.43 46.23 0.05 0.08 - 0.36 0.01 0.01 99.17
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1
Coun. Table 1
w B %
S Fe Co Ni Cu As Se Te
YEY-20-1-2-2 4 52.53 46.80 0.13 0.12 0.08 - - 0.03 99.69
YEY-20-1-2-3 4 51.97 46.69 0.12 0.12 - 0.38 — 0.06 99.34
YEY-8-2-8-1 4 51.72 47.40 0.08 0.04 - 0.17 0.12 0.10 99.63
YEY-8-2-8-2 4 52.25 46.91 0.09 0.15 - 0.03 - - 99.43
YEY-8-2-8-3 4 52.19 46.76 0.29 0.12 0.26 - - - 99.62
YEY-21-1-1 4 52.34 46.89 0.02 0.08 - 0.35 - 0.02 99.70
YEY-21-1-2 4 52.60 46.71 0.25 0.27 - 0.18 - 0.01 100.02
YEY-21-1-3 4 52.43 46.69 0.01 0.09 - - 0.14 - 99.36
YEY-21-2-1 4 52.40 47.06 0.13 0.19 - 0.41 - - 100. 19
YEY-21-2-2 4 52.52 46.79 0.07 0.12 0.18 0.01 0.04 0.08 99.81
YEY-21-2-3 4 52.46 46.67 - - 0.02 0.69 0.11 - 99.95
YEY-21-3-1 4 52.50 46.72 0.30 0.06 - 0.10 - - 99.68
YEY-21-3-2 4 52.96 47.08 0.18 0.11 - - r - 100.33
YEY-21-3-3 4 52.32 46.97 0.02 0.15 0.17 - 0.07 0.09 99.79
YEY-21-4-1 4 52.95 46.44 - = 0.02 0.13 0.11 - 99.65
YEY-21-4-2 4 52.48 46.60 - 0.25 - ~ - - 99.33
YEY-21-4-3 4 52.53 46.73 0.11 0.05 0.01 - - 0.01 99.44
Fe 1 4 Co N1 4.3
3.93—>0.91—>2.62—>1.10 w S 32.35% ~33.42%
1.93 Co Ni 32.85% w Pb 0.79% ~ 1.73%
Co Ni 1 1.21% w Zn 58.64% ~ 65.99%
1~5 1989 Co Ni 63.28% w Fe 0.14% ~4.51% 1.87%
2001 3 w Fe
2006
Se Te 6 w 7Zn w Fe
1 Fe S 0.895 Fe 7n 7
Fe S 0.877 w 7Zn Ga
1988 Ge In w Fe
2011 w FeS 3 0.22% ~
4.2 7.08% 3 1 0.22% ~
w Cu 33.76% ~35.15% 0.80% 1.16% ~
34.38% w Fe 29.7% ~ 30.68% 4.27% 5.46% ~7.08% 2
30.12% w S 34.1% ~35.37% 34.9% w FeS -
2 w Cu 34.56% w Fe w FeS 12.24% ~15.90% 400 ~
30.52% w S 34.92% 500C w FeS 4.63% ~7.74%
3 200~300C w FeS 1.07%
~1.52% 100~200C 1982
Cu Fe S Co Ni

Fe
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Table 2 Electron microsopic analyses of chalcopyrite from the Yuerya gold deposit
w B %
S Fe Co Ni Cu As Se Te
YEY-13-1-1-1 3 35.53 29.91 0.04 0.08 34.59 - 0.25 - 100. 40
YEY-13-1-1-2 3 35.22 29.79 0.03 0.02 35.15 0.08 0.03 0.01 100.33
YEY-13-1-1-3 3 34.80 29.91 0.03 0.16 34.31 - - - 99.21
YEY-13-1-1-4 3 35.07 29.78 0.17 0.16 34.49 - - - 99.67
YEY-13-1-1-5 3 34.96 30.21 0.08 - 34.52 0.01 0.07 99.85
YEY-13-1-1-6 3 34.97 30.18 0.04 0.06 34.01 0.06 - 99.32
YEY-13-2-1-1 3 35.03 30.15 0.07 0.04 34.51 0.06 0.04 99.90
YEY-13-2-1-2 3 34.43 30.09 0.08 0.11 34.78 0.08 - 99.57
YEY-13-2-1-3 3 34.10 30.12 - 0.15 34.82 0.11 - 99.30
YEY-13-2-1-4 3 34.98 30.13 - - 34.66 0.07 - 99.84
YEY-13-2-1-5 3 34.91 29.89 0.09 0.05 34.40 0.11 0.03 99.48
YEY-13-2-2-1 3 34.64 30.30 0.12 0.04 34.84 - 0.04 99.98
YEY-13-2-2-2 3 34.93 30.02 - 0.03 34.17 0.03 0.04 0.06 99.28
YEY-13-2-2-3 3 34.74 29.96 0.03 0.09 34.79 0.09 = 0.12 99.82
YEY-13-2-2-4 3 35.04 29.92 0.04 - 34.68 0.07 T 99.75
YEY-18-2-1 3 35.04 30.56 0.06 - 33.90 - - 0.01 99.57
YEY-18-2-2 3 35.01 30.41 0.09 - 33.92 - 0.02 0.01 99.46
YEY-18-2-3 3 34.74 30.49 - 0.05 34.07 0.06 - - 99.41
YEY-18-2-4 3 35.18 30.54 0.05 - 33.91 0.09 0.07 99.84
YEY-18-2-5 3 35.00 29.95 - 0.02 34.26 - 0.08 0.04 99.35
YEY-18-3-1 3 34.72 30.59 0.04 0.01 34.11 - - 99.47
YEY-18-3-2 3 34.45 30.04 - - 34.70 0.19 0.14 0.12 99.64
YEY-18-3-3 3 34.49 30.04 0.34 - 34.29 0.20 0.15 0.16 99.67
YEY-21-6-1 3 34.63 29.88 0.03 0:10 34.43 0.13 0.13 0.10 99.43
YEY-21-6-2 3 34.92 29.96 - N\ 34.45 0.01 0.08 0.01 99.43
YEY-21-6-3 3 35.03 30.02 - > 34.13 0.15 0.06 99.39
YEY-22-1-11-1 3 35.03 30.13 0.10 0.09 34.21 - 0.06 99.62
YEY-22-1-11-2 3 35.12 30.26 0.04 0.07 34.07 0.05 - 99.61
YEY-22-1-11-3 3 35.37 30.46 \% - 33.92 0.12 0.07 99.94
YEY-22-1-12-1 3 35.22 29.83 - 0.16 34.10 - 0.12 99.43
YEY-22-1-12-2 3 35.31 30.62 - 0.16 33.81 - - 99.90
YEY-22-1-12-3 3 34.56 30.36 0.07 - 34.32 - - - 99.31
YEY-8-2-1-1 3 34.55 30.22 - 0.05 34.12 - 0.08 0.04 99.06
YEY-8-2-1-2 3 34.52 30.50 0.08 0.22 34.02 0.03 0.04 0.04 99.45
YEY-8-2-1-3 3 34:72 30.24 0.10 - 34.30 0.02 - 99.38
YEY-8-2-2-1 3 34.79 30.00 0.15 - 34.41 0.04 - - 99.39
YEY-8-2-2-2 3 35.15 30.17 - - 34.74 0.07 - 0.06 100. 19
YEY-8-2-2-3 3 35.13 30.35 0.09 - 34.44 - - 0.01 100.02
YEY-13-1-7-1 3 35.02 29.70 0.03 - 34.50 0.11 0.06 0.09 99.51
YEY-13-1-7-2 3 34.98 29.70 - - 34.40 0.13 0.08 - 99.29
YEY-13-1-7-3 3 35.22 30.14 0.25 0.07 33.76 - 99.44
YEY-17-2-1 3 34.75 30.24 0.11 0.03 34.72 0.02 0.10 0.01 99.98
YEY-17-2-2 3 34.78 30.68 0.01 0.01 34.62 - 0.13 0.27 100.50
YEY-17-2-3 3 34.75 30.13 0.05 - 35.03 - 0.01 99.97
YEY-20-1-6-1 3 34.90 30.28 0.09 - 34.76 0.05 - 0.07 100. 15
YEY-20-1-6-2 3 35.03 29.75 0.12 0.06 34.74 - - 0.05 99.75
YEY-20-1-6-3 3 35.04 30.06 0.10 0.12 34.64 0.08 - - 100.04
YEY-20-1-7-1 3 35.03 30.10 0.17 - 34.20 0.03 0.03 0.07 99.63
YEY-20-1-7-2 3 34.84 30.27 0.08 0.12 34.30 - - 0.04 99.65
YEY-20-1-7-3 3 34.67 30.30 0.17 0.01 34.10 - - 0.05 99.30
YEY-21-5-1 3 34.59 29.60 0.02 0.03 34.69 0.03 0.16 0.12 99.24
YEY-21-5-2 3 34.81 29.82 0.13 0.12 34.34 0.05 0.01 - 99.28
YEY-21-5-3 3 35.03 29.81 0.22 - 34.43 - - - 99.49
YEY-21-7-1 3 34.99 29.92 0.03 0.02 34.10 0.13 0.02 0.05 99.26
YEY-21-7-2 3 34.82 30.34 0.13 - 34.10 0.14 0.05 0.10 99.68
YEY-21-7-3 3 35.18 29.98 - 0.10 34.25 0.02 - 0.2 99.55
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Table 3 Electron microsopic analyses of sphalerite from the Yuerya gold deposit
w B %
S Mn Fe Cu Zn Ga Ge In Pb FeS
YEY-18-1-1 3 33.09 0.03 2.72 0.21 62.96 - - 0.07 1.27  100.35 4.27
YEY-18-1-2 3 33.16 0.05 3.59 - 61.93 0.23 - - 1.30  100.26  5.64
YEY-18-1-3 3 33.24 0.03 3.93 3.21 58.64 - - - 1.26  100.31 6.17
YEY-18-6-1 3 32.68 - 1.48 0.94 63.23 0.02 - 0.06 1.29 99.70 2.32
YEY-18-6-2 3 32.57 0.04 1.22 1.02 62.87 0.32 - 0.15 1.24 99.43 1.92
YEY-18-6-3 3 32.35 0.07 1.35 1.53 63.03 - - - 1.45 99.78 2.12
YEY-20-1-3-1 3 32.98 0.04 2.05 0.44 63.14 - - 0.15 1.09 99.89 3.22
YEY-20-1-3-2 3 32.79 0.04 1.00 0.03 64.25 0.07 0.20 - 1.23 99.61 1.57
YEY-20-1-3-3 3 32.43 - 1.09 0.06 64.73 - - - 1.19 99.50 1.71
YEY-20-1-4-1 3 33.42 - 0.74 0.20 64.52 - - 0.15 0.89 99.92 1.16
YEY-20-1-4-2 3 32.62 - 0.77 - 64.72 - - 0.22 1.34 99.67 1.21
YEY-20-1-4-3 3 33.09 - 1.11 0.50  63.06 - - 0.39 1.73 99.88 1.74
YEY-22-1-14-1 3 33.15 0.03 3.48 - 61.99 0.01 0.09 \¢ 0.96 99.71 5.46
YEY-22-1-14-2 3 32.68 - 4.51 0.05 61.39 - 0.05 0.04 1.25 99.97 7.08
YEY-22-1-14-3 3 32.92 0.10 3.59 - 61.71 0.09 0.16 - 1.15 99.72 5.64
YEY-22-1-10-1 3 32.57 0.01 0.30 0.16 65.42 - e 0.10 1.26 99.82 0.47
YEY-22-1-10-2 3 32.74 0.03 0.51 0.10 65.99 - — - 0.79 100.16  0.80
YEY-22-1-10-3 3 32.90 - 0.14 - 65.43 0.18 - - 1.01 99.66 0.22
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Table 4 Electron microsopic analyses of galena from the Yuerya gold deposit
w B %
S Fe Cu Zn As Ag Cd Sb Pb
YEY-1-1-11-1 3 13.25 0.07 0.10 0.31 - 0.13 0.13 - 85.26 99.25
YEY-1-1-11-2 3 13.51 0.02 0.05 0.28 - 0.07 0.03 - 85.35 99.31
YEY-1-1-11-3 3 13.61 0.15 - 0.13 0.05 0.23 - - 85.25 99.42
YEY-1-1-11-4 3 13.41 0.45 0.15 - - 0.34 - - 85.60 99.95
YEY-1-1-13-1 3 13.36 0.09 0.21 0.01 - - - - 86.26 99.93
YEY-1-1-13-2 3 13.41 0.12 0.23 0.02 0.01 0.20 0.01 - 85.38 99.38
YEY-1-1-13-3 3 13.41 0.04 0.21 0.01 - 0.24 0.17 - 85.07 99.15
YEY-1-1-13-4 3 13.66 0.20 - - - - 0.14 - 85.84 99.84
YEY-1-1-14-1 3 13.37 0.22 0.11 - - 0.01 - - 85.73 99.44
YEY-1-1-14-2 3 13.30 0.10 - - - - - - 86.09 99.49
YEY-1-1-14-3 3 13.72 0.04 - 0.05 0.06 0.08 - - 85.57 99.352
YEY-1-1-14-4 3 13.59 0.25 0.23 - - 0.07 0.01 - 85.05 99.20
YEY-3-6-1 3 13.48 0.20 0.21 0.16 - - - - 86.02 100.07
YEY-3-6-2 3 13.46 0.06 - 0.01 0.08 - - - 86.69 100. 30
YEY-3-6-3 3 13.33 0.07 0.04 - - - - - 86.72 100. 16
YEY-3-6-4 3 13.38 0.02 - 0.14 0.03 - 0.20 - 86.55 100.32
YEY-10-2-1 3 13.14 0.04 - 0.05 0.17 0.35 — 0.07 85.67 99.49
YEY-10-2-2 3 13.37 0.05 0.16 - 0.04 0.62 0.03 - 85.31 99.58
YEY-10-2-3 3 13.54 0.07 0.05 0.34 - 0.65 - - 85.78 100.43
YEY-10-2-4 3 13.28 0.24 0.22 - - 0.91 - 0.10 84.76 99.51
YEY-21-Pb-1-1 3 13.68 0.35 0.11 0.18 0.10 - - - 86.19 100. 61
YEY-21-Pb-1-2 3 13.57 0.53 - - 0:05 0.14 0.01 - 85.80 100. 10
YEY-21-Pb-1-3 3 13.63 0.30 0.06 0.14 0.10 - - - 86.82 101.05
YEY-21-Pb-2-1 3 13.54 0.61 0.09 0.08 i - - - 86.35 100. 67
YEY-21-Pb-2-2 3 13.31 0.50 0.03 o - - - - 86.25  100.09
YEY-21-Pb-2-3 3 13.31 1.00 0.10 X 0.02 0.03 0.02 - 85.76 100.24
PbSe PbTe AgSbS, Fe Bi Ag Te
AgBiS, Fe
1979 Fe
Cd Fe
Zn Fe Cu Pb Fe Te
Te Bi
4.5 Te Ag
Bi
w Fe 0.01% ~ Ag Te
1% 0.29% w Ag 0.12% ~0.86% Te
0.49% w Te 46.79% ~—47.77%
47.37% w Bi 50.83% —~ 52.05% 2003 Bi Au Ag
51.42% 5 1996
2 w Fe 0.36% 2006 Bi S
w Ag 0.45% w Te 47. 32% ST
w Bi 51.47% 3 Te
w Fe 0.20 w Ag 0.54% w Te
47.45% w Bi 51.35% 2 Cu Pb Zn Bi St
3 s
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5

Table 5 Electron microsopic analyses of tellurobismuthite from the Yuerya gold deposit

w B %
Fe Ag Te Bi
YEY-3-4-1 2 0.18 0.26 47.54 51.86 99.84
YEY-3-4-2 2 - 0.27 47.77 51.82 99. 86
YEY-3-4-3 2 0.01 0.37 47.67 51.86 99.91
YEY-8-2-3-1 2 0.45 0.75 47.03 51.42 99.65
YEY-8-2-3-2 2 0.18 0.15 47.6 51.55 99.48
YEY-8-2-3-3 2 0.42 0.53 46.87 51.70 99.52
YEY-8-2-4-1 2 0.38 0.71 47.26 51.29 99.64
YEY-8-2-4-2 2 0.29 0.82 46.79 51.30 99.20
YEY-8-2-4-3 2 0.69 0.65 46.89 51.40 99.63
YEY-20-1-5-1 2 0.83 0.12 47.47 51.36 99.78
YEY-20-1-5-2 2 0.48 0.25 47.64 51.15 99.52
YEY-20-1-5-3 2 0.53 0.38 47.29 51.51 99.71
YEY-21-9-1 2 0.37 0.39 47.14 51.35 99.25
YEY-21-9-2 2 0.37 0.41 47.46 50.91 99.15
YEY-21-9-3 2 1.00 0.22 47.11 51.20 99.53
YEY-1-1-3-1 2 - 0.27 47,67 51.75 99.69
YEY-1-1-3-2 2 0.12 0.23 47.40 51.28 99.03
YEY-1-1-3-3 2 - 0.45 47.70 52.05 100.2
YEY-1-1-5-1 2 0.06 0.85 47.17 51.48 99.56
YEY-1-1-5-2 2 0.09 0.70 47.04 51.31 99.14
YEY-1-1-5-3 2 0.06 0.61 47.10 51.58 99.35
YEY-1-1-5-4 2 - 0.55 47.16 51.46 99.17
YEY-1-1-5-5 2 0.04 0.45 47.50 51.21 99.20
YEY-1-1-7-1 3 0.02 0.83 47.61 51.12 99.58
YEY-1-1-7-2 3 - 0.80 47.69 50.83 99.32
YEY-1-1-7-3 3 0.18 0.86 47.68 51.10 99.82
YEY-1-1-7-4 3 0:24 0.60 47.35 51.14 99.33
YEY-3-1-1-6 3 0.31 0.25 47.48 51.23 99.27
YEY-3-1-1-7 3 0.23 0.42 47.65 51.40 99.70
YEY-3-1-1-8 3 - 0.46 47.14 51.58 99.18
YEY-3-1-1-9 3 0.17 0.39 47.58 51.86 100.00
YEY-21-8-1 3 0.08 0.53 47.48 51.49 99.58
YEY-21-8-2 3 0.15 0.48 47.09 51.57 99.29
YEY-21-8-3 3 0.21 0.67 47.74 51.06 99.68
YEY-21-10-1 3 0.11 0.43 47.29 51.49 99.32
YEY-21-10-2 3 0.44 0.40 47.37 51.40 99.61
YEY-21-10-3 3 0.27 0.50 47.13 51.63 99.54
Te Bi 4.6
Au Te
2
1999 2

21 w Au 79.35% ~

88.81% 84.75% w Ag 10.95% ~

2000 2000 20.25% 14.76% w Cu  0.1% ~

0.33% 0.2% 6

2 2-2
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w Au 87.76% — 88.91% 88.22%
w Ag 10.87% — 11.72% 11.43% 800
w Cu  0.04%~0.3% 0.13% 6 700 2006 2010
w Au w Ag
w Cu Au Ag
1982 Ag 5
Cu Au Au
Cu Ag 5.1
2 796.7—823.1
862.5~890.2
882.3~891.1 234
60—~80
2003 2006 2010
8 MAT-253
Dz T0184.19-1997
Dz T0184.13-1997
6
Table 6 Electron microsopic analyses of electrum from the Yuerya gold deposit
w B %
Cu Ag Au
YEY-3-5-1 2-1 0.30 11.35 88.20 99.85 886.00
YEY-3-5-2 2-1 - 11.21 88.14 99.35 887.20
YEY-3-5-3 2-1 0.10 11.19 88.28 99.57 887.50
YEY-3-5-4 2-1 0.12 10.95 88.81 99.88 890.20
YEY-3-5-5 2-1 Ly 11.16 88.64 99.80 888.20
YEY-10-1-1 2-1 - 13.74 86.22 99.96 862.50
YEY-10-1-2 2-1 0.11 12.90 86.03 99.04 869.60
YEY-10-1-3 2-1 0.33 12.84 86.34 99.51 870.50
YEY-10-1-4 2-1 - 13.12 86.24 99.36 868.00
YEY-20-2-9-1 2-1 0.22 17.73 81.33 99.28 821.00
YEY-20-2-9-2 2-1 - 18.90 80.78 99.68 810.40
YEY-20-2-9-3 2-1 - 17.64 82.08 99.72 823.10
YEY-20-2-10-1 2-1 0.22 19.84 79.93 99.99 801.10
YEY-20-2-10-2 2-1 0.15 20.25 79.35 99.75 796.70
YEY-20-2-10-3 2-1 0.25 18.65 80.87 99.77 812.60
YEY-3-1-1-1 2-2 - 11.40 88.26 99.66 885.60
YEY-3-1-1-2 2-2 0.04 11.53 87.78 99.35 883.90
YEY-3-1-1-3 2-2 0.05 10.87 88.91 99.83 891.10
YEY-3-1-1-4 2-2 0.08 11.27 88.47 99.82 887.00
YEY-3-1-1-5 2-2 0.30 11.72 87.85 99.87 882.30
YEY-3-2-1 2-2 0.04 11.71 87.76 99.51 882.30
YEY-3-2-2 2-2 0.17 11.41 88.80 100.38 886.10
YEY-3-2-3 2-2 - 11.58 88.32 99.90 884.10
YEY-3-2-4 2-2 0.22 11.40 87.79 99.41 885.10
IPRT. 5 “ oo 5
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Table 7 H and O isotopic data of the Yuerya gold deposit
t C ODv.svow %o 30y smow %o 51801420 Y0
YEY-1 3 320 -78.3 11.7 5.5
YEY-7 4 305 -76.7 12.9 6.2
YEY-10 3 320 -73.7 11.8 5.6
YEY-13 4 305 N72| 1 12.2 5.5
YEY-17 3 320 —72.6 12.0 5.8
YEY-19 4 305 —-75.5 12.2 5.5
YEY-20 2 350 =75.9 11.3 6.0
YEY-21 4 305 -72.3 12.4 5.7
YEY-22 2 350 =77.5 11.2 5.9
0
-0 18
0°0 oD 9
25 K O
o-80—
xR
g 5.2
EFRK 234
-120
60~ 80
MAT-251
| ' DZ T0184.14-1997
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9 8D-3" 00 Taylor 1974 3.5%o 2.83%o 1.2%o
Fig. 9 Diagram of SDSIS%() of quartz from the Yuerya — 5%0 ~
gold deposit base map after Taylor 1974 5%o
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8
Table 8 Sulfur isotopic data of the Yuerya gold deposit S
3Sv.cor %o H,S—>HS -~ S —S0;~
YEY-1 3 3.1 H,S
YEY-7 4 2.6 B - o o
YEY-13 4 2.3 HS™ HS STS S
YEY-17 3 3.5 Fe Cu Pb Zn
YEY-19 4 2.9 Te Bi
YEY-20 2 2.3
YEY-21 4 3.3
YEY-22 2 2.6 S SO; CO,
6 FeS Fe
Ag
4
- 1
4 , B
Au - - - _ } _
2 - - \ B} B} B
- 3 23
As
Au Ag Bi
Au-Cl | Au-S
Te Bi
2010
Au AutH,S References
+HS —> Au HS , +1 2H, 1997
. 1989. J.
Au Au HS , ~ 19 3 271-298.
1989 1997 - 2000.
23 J 20 3 242-
248.
Au . 2009. J .
S 315 94-99.
Au HS , ~ . 2005.
Au HS , = +Fe' >Au+FeS™ H' + U 2110 40-42.
1 2H,0 S - 2012,
D . . .46
Au Ag Te
. . 2011. ]
Bi 8 36.
1988.

Fe S As Ga Ge In Cd
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