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Geological features and genesis of the Shuangpengxi gold deposit in Tongren,
Qinghai Province

XUE Jing', DAI Ta-gen' and XI Chao-zhuang?
(1. School of Geoscience and Info-physics, Central South University, Changsha 410083, China;
2. Hunan Jinxin Gold Group Ltd., Changsha 410005, China)

Abstract: The Shuangpengxi gold deposit, as one of the most important gold deposits in northwest China, is
located in the Tongren ore concentration area of Qinghai Province. Gold mineralization occurs within skarn that
lies between granodiorite and marble. The ore bodies are in lenticular and veinlike forms. Ores are mainly com-
posed of chalcopyrite, pyrrhotine and pyrite. Gangue minerals comprise diopside, garnet, calcite and sericite.
The main types of rock alterations are skarnization, silicification, carbonatization, brecciation and ferritization.
The tectonic setting, material source and genesis of the ore deposit are discussed on the basis of trace elements,
REE, fluid inclusions and isotope geochemistry of ores and wall rocks as well as characteristics of the ore
deposit. Studies show that ores and granodiorite have similar chondrite-normalized REE patterns and are en-
riched in light REE with a moderate Eu negative anomaly but no Ce anomaly. Microthermometric homogeniza-
tion measurements of the fluid inclusions show that temperatures are from 215°C to 468°C , corresponding salini-
ties vary from 1.40% to 13.40% NaCleq, and densities vary from 0.55 g/cm’ to 0.85 g/cm®. The metallo-
genic pressure is 2.25 MPa~20.61 MPa. and the ore- forming fluids belong to NaCl-KCIl-CaCl,-H,O types,
especially enriched in CO,, CH, and C,H,. Sulfur isotopic compositions of sulfides from ores show that the values
of 8 S from the early depositional ores range from 2.2%0 to 7.0%. The 2 Pb/?*Pb, 27 Pb/*™ Pb and
206ph/2%Ph ratios of ores range from 38.19 to 38.53, 15.581 to 15.641 and 18.058 to 18.710, respectively.

According to the isotopic data, it is considered that the ore-forming materials were derived from the crust and the
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upper mantle. Studies show that the Shuangpengxi ore deposit might be a skarn gold deposit related to hypo-
and mesothermal processes and belongs to the acid and intermediate-acid magmatic activities of Indo-Chinese and

Yanshanian period.
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Fig. 1 Geological sketch map of the Shuangpengxi gold deposit modified after Zhang Tao 2007
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Table 1 Trace elements and REE analyses and related parameters of ores in the Shuangpengxi deposit
14 44 124 34 S# D4 D5 Qhll1 Qhl12 Qh13 Qhl14 Qhl15
Li 29.9 64.6 79.9 20.2 80.2
Be 27.4 42 15.3 115 14.5
Sc 3.04 4.75 2.29 1.91 4.98
\% 32.1 29.8 13.7 209 35.3
Cr 7.11 10.3 3.37 6.37 10.9
Co 179 4.81 0.572 6.99 4.44 13.3 11 10.4 14 13.2 12.1 12.4
Ni 26.6 5.48 1.76 20.6 5.51 32.4 26.7 36.8 35.3 38 35.8 31
Cu 15656 1927 215 13700 2149 24.3 20.7 32.5 27.2 23.2 32.8 23.6
Zn 1661 115 30.2 1675 70.5 68 58 109 79 72 100 78
Ga 21.1 25.4 16.3 50.4 21
Se 1.83 0.301 0.366 0.469 0.318
Rb 0.995 210 271 13.2 320 153 154 151 155 148 160 153
Sr 13.3 221 81.3 11 203 185 221 122 152 141 126 173
Zr 34.4 294 164 33.7 331 152.5 171 157.3 119.5 201.6 134.5 152.4
Nb 1.53 66.5 69.3 0.631 47.4 10.66 10.86 12.02 11.66 10.22 9.75 11.68
Mo 17.2 96.6 72.7 24.6 4639 0.9 0.9 0.7 1 1.1 0.9 0.1
Cd 35.7 3.34 1.8 50.5 11.8
In 1.73 0.543 0.166 6.35 0.604
Sn 16.6 28 9.39 314 10.9 2.1 2.9 4.7 2.3 2.8 3.6 3.7
Sh 11.2 2.31 169 0.582 0.375
Cs 1.76 27.5 23.6 38.3 20.1
Ba 3.77 251 67.4 9.54 545 503 495 492 902 1076 715 724
Hf 1.1 9.58 8.53 10.1 11.4 3.55 4.97 4.64 3.87 5.77 4.25 4.58
Ta 0.107 6.05 9.34 0.017 4.31 0.94 0.95 1.01 1.35 0.96 1.23 1.24
Q 14.6 127 12.3 1256 251 4.9 2 2.1 5.1 0.9 2.7 1.4
Re 0.001 0.009 0.002 0.065 0.126
Tl 5.64 1.92 1.48 0.034 1.65
Pb 4.11 17 566 14.2 34.2 27.6 20.3 19.5 30.3 29.9 22.3 23.4
Bi 3.83 4.24 1470 17.5 8.38
Th 13 12 13 12 11 1.47 29.9 21.3 0.948 32.5 12 11
U 0.418 20.8 13.9 7.16 7.97
Ti 4275 3860 4278 4281 3780 502 2 306 625 300 1955 3799 3456
Au 1 1.43 1.45 1.07 1 1.58 1.83
Ag 0.046 0.053 0.068 0.046 0.073 0.048 0.057
La 8.19 44.2 4.94 1.2 39.9 48.064 25.34 46.21 30.41 33.45 41.59 37.43
Ce 12.4 76.2 9.95 2.75 70.6 94.05 46.97 89.35 56.36 61.99 80.42 72.38
Pr 1.97 8.26 1.27 0.821 8.12 9.9 6.66 9.41 7.98 8.78 8.47 7.62
Nd 7.8 27.3 4.6 4.9 26.2 36.15 24.64 34.34 29.57 32.53 30.91 27.82
Sm 1.63 4.91 1.49 1.14 4.57 6.28 5 5.96 6.01 6.61 5.36 4.82
Eu 0.289 0.588 0.159 0.794 0.728 1.31 1.11 1.24 1.33 1.46 1.12 1.01
Gd 1.36 4.35 1.41 0.803 3.9 4.59 4.65 4.36 5.57 6.13 3.92 3.53
Tb 0.201 0.629 0.323 0.121 0.558 0.63 0.8 0.59 0.95 1.05 0.53 0.48
Dy 1.05 3.7 2.27 0.729 2.91 3.51 4.46 3.33 5.35 5.89 2.99 2.69
Ho 0.199 0.714 0.468 0.144 0.561 0.69 0.9 0.65 1.07 1.18 0.59 0.53
Er 0.589 2.32 1.72 0.373 1.75 1.77 2.55 1.68 3.05 3.36 1.51 1.36
Tm 0.079 0.361 0.31 0.052 0.275 0.27 0.4 0.26 0.47 0.52 0.23 0.21
Yb 0.731 2.6 2.53 0.344 2.05 1.64 2.49 1.56 2.97 3.27 1.41 1.27
Lu 0.14 0.406 0.418 0.05 0.315 0.25 0.38 0.24 0.45 0.49 0.22 0.2
Y 8.84 25.9 19 7.14 22.5 16.83 22.6 15.99 27.11 29.82 14.39 12.95
SREE 36.63 176.5 31.86 14.22 162.4 209.7 126.4 199.2 151.5 166.7 179.3 161.4
LREE 32.28 161.5 22.41 11.61 150.1 152.3 89.03 144.7 106.8 117.5 130.2 117.2
HREE 4.35 15.08 9.45 2.62 12.32 25.59 34.58 24.3 41.42 45.58 21.87 19.69
LREE HREE 7.42 10.71 2.37 4.44 12.19 14.71 6.6 14.72 6.62 6.62 14.73 14.71
La Yb Ny 7.57 11.49 1.32 2.36 13.15 20.04 6.88 20.02 6.92 6.91 19.93 19.92
O0Eu 0.58 0.38 0.33 2.41 0.51 0.71 0.69 0.71 0.69 0.69 0.71 0.72
dCe 0.71 0.88 0.91 0.62 0.88 0.96 0.83 0.96 0.83 0.83 0.96 0.96
1% 4% 12# 3% 5%

D4 D5 Qhll Qhl2 Qh13 Qhl4 Qhl5
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Fig. 2 Primitive mantle normalized trace element Table 2 Sulfur isotopic composition of ores in the
patterns of the Shuangpengxi gold deposit Shuangpengxi ore deposit
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Table 3 Lead isotopic composition of pyrite in the
Shuangpengxi ore deposit

2[)61)b Z(]4I)b 2()7I)b 2041)b Z(DSI)b 2()41)1)

SPX-1 P4 18.058 15.581 38.154
SPX-3 P4 18.163 15.590 38.191
SPX-5 PD4 18.384 15.625 38.385
SPX-6 18.476 15.641 38.531
SPX-8 18.710 15.636 38.416
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Fig. 4 Plumbotectonic framework diagram of pyrite from

the Shuangpengxi ore deposit  modified after Zartman and

Doe 1981
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Table 4 Parameters and composition of gas-liquid phase in fluid inclusions from the Shuangpengxi gold deposit
H, 0, N, CH, CO GH, CO, C,Hg H,O F Na* K F~ CI”
11.787 15.829 3.381 510.424 1056 1.259 1.23 0.25
0.490 0.956 0.864 523.413 425 0.41 0
cl- NO5 PO3~ SO;~ Lit Na* NH; K* Mg?~ Ca2~  H0 CO, SO~ ClI°
4.947 0.145 23.418 3.271 0.159 2.654 0.712 11.815 2.07 4.73
3.924 43.106 1.392 3.419 5.728 0.81 10.99
Na® K" 215~ 418C -2.2~
F~ Cl° -9.5C 5 5
- - w NaCl =1.40% ~13.40% 0.55~0.85
Na* K" =1.23<2 g om’
2005 2007 - 1995
SO;” >Cl” >F~ SO; ClI- 2.25
4.73 MPa—~20.61 MPa
- SO >Cl >
F~ SO CI° 10.99 4
SO2~ >Cl- SO2-
HS 4.1
F Cl <1 Pearce 4
ORG
VAG WPG
3.5.3 SYN-COLG Pearce et al. 1984
5 6
5 1995
3 _
215~468T 340C
5
Table 5 Microthermometric data and characteristics of fluid inclusions in the Shuangpengxi gold district
J-10 J-11 J-12 J-13 J-14 J-15
26 24 27 26 25 21
% 10~30 25~45 20~40 25~45 20~40 10~30
d pm 1~10 5~15 5~15 1~15 1—8 5~15
, T 270~410 370~420 385468 333368 215~420 255~360
) 332 390 425 353 308 338
; . -1.8~-3.5 -2.6—-8.2 -2.2~-3.1 —4.4~-9.5 -3.4~-3.7 -0.8~-3.1
’ -2.5 -5.3 -2.6 -6.8 -3.5 -1.8
3.06—5.71 4.34~11.93 3.71-5.11 7.02~13.40 5.56~6.01 1.40~5.11
w NaCl %
4.23 8.18 4.33 10.22 5.78 3.07
MPa 5.33~19.98 5.99~19.98 19.98~20.61 12.15~18.95 2.25~19.98 4.64~17.90
-3 0.55~0.80 0.65~0.85 0.64~0.66 0.70~0.80 0.65—~0.88 0.59~0.80
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Fig. 5 Histogram of homogenization temperatures and pressures of fluid inclusions in quartz from the Shuangpengxi gold depsoit
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