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Abstract

Based on a study of ore-forming characteristics, fluid inclusion geochemistry and genesis of the Donggou
copper deposit, the authors obtained the following understanding: D The metallogenic environment was an
oceanic spreading ridge environment in Late Cambrian, the ore-bearing rocks were mafic volcanic rocks in the
upper part of the ophiolite, the ore-forming metals were of Cu-Zn combination, and the wall-rock alterations in-
cluded silicification, chloritization, carbonatization and epidotization, with silicification and chloritization having
the most close relationship with the ore body. @ Electron microprobe analyses of pyrite and chalcopyrite in dif-
ferent ores show low-middle temperature hydrothermal mineralization characteristics. @ Geochemical studies of
fluid inclusions show that inclusion types in quartz are rather simple and comprise only pure liquid inclusions and
gasiquid inclusions, with low gas-liquid ratio, and gas-liquid two-phase inclusions and liquid inclusions are

mainly composed of CO, and H,O respectively. Ore-forming fluids have temperature of 150 ~200C , salinity of
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w(NaCly)13% ~16% , and density of 0.87~0.95 g/cm’. @ Mineralization types are of “Cyprus” type mas-

sive sulfide deposit.
Key words: geochemistry, mineralization characteristics, fluid inclusions, Cyprus-type deposit, Donggou

copper deposits, North Qilian
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Fig. 1 Geological sketch map of Donggou area in Zamashi Qilian County
modified after 1:200 000 Geological Maps of Qilian Sheet
1—Quartenary sediments 2—Permian-Triassic sandstone 3—Devonian Chouniugou Formation 4—ZFEarly-middle Silurian clastic rocks 5—Middle
Caledonian diorite 6—Early Caledonian granite 7—Late Cambrian basic volcanic rocks 8—Gabbro 9—Ultrabasic rocks 10—Middle Cambrian

Heicigou Group 11—Unconformity 12—Fault 13—Ore deposit 14—Study area 15—Sampling point
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Fig. 2 Geological route profiles of Donggou A and Xigou B Zamashi Qilian County
1—Quartz keratophyre 2—Quartz-keratophyric tuff 3—Tuff 4—Spilite keratophyre 5—Pillow lava 6—Chloritized spilite 7—Spilite
8—Spilite tuff 9—-Sericitized and chloritized quartz schist' 10—Silicified marble 11—Gabbro 12—Augite peridotite 13—Ore body
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Fig. 3 Simplified geological map of the Donggou ore district Zamashi Qilian County
1—Quaternary sediments 2—Upper Cambrian 3—Spilite 4—Spilite tuff 5—Conglomerate breccia 6—Keratophyre 7—Ore body
8—Mineralization zone 9—Fault 10—Exploration line and its serial number
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Fig. 4 Ore specimen and microphotographs of the Donggou deposit
A. Massive copper-bearing pyrite ore of Donggou: B. Massive chalecopyrite ore of Xigou: C. Banded chalcopyrite ore of Xigou: D. Disserninated
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1
Table 1 EPMA results of metallic minerals in the Donggou copper deposit
w B %
Fe Zn S Pd Ag Ni Au Cu Pt Pb
08QPI-04  46.55 0.01 53.00 0.07 0.01 0.24 0.04 0 0 0.18 100.10
08QPI-18  46.41 0.05 53.51 0.01 0.02 0.02 0 0.15 0.11 0 100.28
08QPII-8  46.09 0.09 53.49 0.03 0.02 0 0 0.14 0 0.04 99.90
08QB-12  46.15 0.05 52.81 0 0 0 0.12 0.10 0.17 0.10 99.50
08QB-24 46.42 0 53.87 0 0 0 0 0.11 0 0 100.40
08QPI-18  30.89 0.08 33.80 0.04 0.01 0 0 35.79 0 0.07 100. 68
08QPII-8  30.75 0.08 34.32 0.01 0.03 0 0 34.38 0 0 99.57
08QB-12 30.54 0.13 33.92 0.02 0.04 0 0.09 34.94 0 0.10 99.78
08QB-24 31.01 0.02 34.79 0 0.04 0 0 34.77 0 0.02 100. 65
08QPI-18 1.94 62.75 32.88 0 0 0.02 0.22 0.88 0.44 0 99.13
08QB-12 0.69 660.95 31.60 0 0 0 0.43 0.29 0.13 0 100.09
08QB-12 0.19 0 12.89 0 0 0 0 0.32 0 87.18 100.58
08QB-24 0.36 0.08 13.53 0 0 0 0 0.68 0 86.08 100.73
08QPI-04 08QB-24 08QPI-18 08QPII-8 08QB-12
2009
1991
1995
Cu-Zn
2.7
1995 1995
1998 2000

3.1
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Fig. 5 Ore macroscopic and microscopic photographs of wall rock alteration in the Donggou deposit
A. Macrophotograph of wall rock alteration in the Donggou deposit: B Cs D. Microphotographs of chloritized spilite of the Donggou deposit
Q—Quartz: Ch—Chlorite: Se—Sericites Ep—Epidote
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Fig. 6 Tuffaceous cemented breccia agglomerate
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2
Table 2 Microthermometric results of quartz fluid inclusions in the Donggou copper deposits
T w NaCl, % T g om’
-12.6~-7.8 —10.6 11.46~16.53 14.49 121~199 169 0.87~0.95 0.91
48 48 48 41
1 C min 0.5 C min 200C
Renishaw InVia Reflex 3
Spectra-Physics M W
514.5 nm 40 mW 1~
2 pm 10 6 10 pm 3.3.2
100 ~ 4000 cm ™!
23C 65 % -12.6—-7.8C = 2 -10.6TC
3.2
H,O-NaCl -
8 Hall et al. 1988
w NaCl,
11.46% ~16.53% 2 14.49%
w NaClg, 13% ~16% 7B
2004
1999
Spooner et al. 1977 0.87~0.95 g em’
CO, 2
5 pm
5 pm 3.4
H,O 8A
CO, H,S CH,
10% CO, 8B N,
3.3 H,S
3.3.1
3
Table 3 Microthermometric results of fluid inclusions
in Cyprus-type deposits of North Qilian Mountains
(¢
120~188
Wi 132~240 1988
2 Vi 145302
121 ~ 199C 153~169 1994

169C 150~200C TA
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Fig. 7 Diagram for homogenization temperatures and salinities of fluid inclusions in the Donggou copper deposit
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Fig. 8 Laser Raman spectroscopy of fluid inclusions
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LA-ICP-MS
U-Pb 499.8
Ma 2010
Cu Cu-Zn
2006
2000 2002
4.3 2001 2006
VHMS 2 km
4 Kuroko
Cyprus Besshi Noranada -
Sanster et al. 1976 Franklin et al. 1981
SHRIMP
U-Pb 503.7~507 Ma
2001 2007
4 VHMS

6

S
1
VHMS
1998 2000 2006
- 2006 2
4
Table 4 Contrast of mineralization characteristics of Donggou and Cyprus-type copper deposits
VHMS 1998
Py+Cp+SptMa+Po + Mt Py+Cp+Sp
Cu-Zn  Pb Cu Zn Cu Zn
310-380C w NaCl,  2.7% —4.0% w NaCL,  13%~16% 150 = 200
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CO, . 1984,
HZO 150 ~ J. 32 11-18.
o ~ . 3.
200C w NaCly 13% ~16% 199
3 J . 12 3 193-201.
0.87~0.95 g e’
. 2004.
3 J . 18 1
41-47.
. 1994.
M .
. 1-271.
. 2001. Cu Zn -S
J. 20 4 339-346.
. 2010.
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