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A discussion on geological characteristics and genesis of Dachang gold deposit
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Abstract

The Dachang gold deposit is located in the North Bayan Har orogenic belt, an important metallogenic belt in
Qinghai Province. The ore deposit was formed during the late stage of regional Indosinian orogenic process, with
Au-Sb mineralization related closely to the evolution of the Bayan Har Ocean. All the gold ore bodies are hosted
in Middle Triassic sandstone interbedded with slate of Bayan Har Mountains Group and controlled strictly by the
fracture zone. All the ore bodies are in veined, veinlike and lenticular forms. Mineralization can be divided into
two stages, namely, gold mineralization and antimony mineralization. The depth of gold mineralization and that
of antimony mineralization are 6.9 km and 5.9 km, respectively, and the antimony mineralization is somewhat
shallower than the gold mineralization. The ore-forming fluids belong to NaCl-H,O-CO, type characterized by
rich CO,, low-moderate temperature, low salinity, low density and strong reducibility. Geological and
geochemical characteristics are similar to those of the standard orogenic deposits, gold mineralization is of the

mesozonal orogenic type whereas antimony mineralization is of the epizonal orogenic type. Ore-forming fluids in
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the Dachang gold deposit were mainly derived from the formation water and mixed with a small amount of man-

tle source magmatic water and meteoric water. Fluid immiscibility and existence of organic matter play an im-

portant role in gold mineralizing processes. A geodynamic mineralized model can be concluded in the study.

Key words: geology, orogenic gold deposit, mesozonal orogenic gold mineralization, epizonal orogenic anti-

mony mineralization, mineralization model, Dachang, Qinghai Province
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Fig. 1 Sketch geological map of the Dachang gold orefield modified after Qinghai Geological Survey 2005
1—Quatemary 2—Triassic sandstone interbedded with state of Bayan Har Group Thy*  3—Triassic sandstone of Bayan Har Group Tby"
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Table 1 Paragenetic assemblage and sequence of minerals in the Dachang gold deposit after Zhao 2004
2 2005
Table 2 Characteristics of fluid inclusions in the Dachang gold deposit after Zhao et al. 2005
ty C w NaCl, % p MPa km
[Lm
7~40  163~324 234 0.2~9.0 5.8 40~83 61.5 5.0~7.5 6.3
6~15 224~327 271 6.4~9.5 7.5 61~87 72.6 6.3~7.6 6.9
6~30 174~236 201 4.0~6.6 5.1 47~63 53.7 5.4~6.4 5.9
5~15 152~208 178 4.5~8.8 5.6 41~58 48.3 5.1~6.1 5.5
co, +CO, + H,O 5.9 km
+ NaCl cO, 2005
CcO, 10 % 2007
C02 COz—Hzo—Nz—HQS—CH4 + CO +
CO,
2
163~327 C : 2000
224~327 C 271 C - -
174~ N, CH,
236 C 201C N, CHy
w NaClg, 0.2% 1996
~9.5% Hall et al. 1988 Bozzo et al. 1973 2003
40~ 87 MPa
57 MPa 45 ~75 MPa
1988 2000 2004
5.0~7.6 km 6.2
km 6.3~7.6 km CcO,
6.9 km 5.4~6.4 km H,O
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Table 3 Sulfur isotopic compositions of sulfides from

Dachang gold deposits after Feng et al. 2003

2003

3S %o
DC-11 -3.2
DC-21 -3.3
DCD.5 47 Groves et al. 1998
DCD-5 -3.7 Kerrich et al. 2000 Goldfarb et al. 1998
1998 C-H-O
1995 Groves
et al. 2000 Goldfarb et al. 2001
2~20 km
Hg Hg-Sb Au-Sb
Au-As-Te Au-As
Groves 1998 Lindgren 1933
3 <6 km 6~12 km
3.2 >12 km
3
3**S —4.7 %o~ —3.2 %o 23 500 t
= 3.72 %o Bierlein et al. 2006
325
2 Groves et al. 2003 Mao et al. 2004
29 2003 2006
2003
Bierlein et al. 2001 Wilde et al.
2001 Mao et al. 2002 2001
4 4 0P 2 Ph 2002 Chen et al. 2004 2004
18.338~18.380 18.353 28pp 2%ph
38.180~38.318 38.252 Au-Sh
2003 Zartman 1988 2
3 CO,
4 2003
Table 4 Lead isotopic compositions of the Dachang gold deposit after Feng et al. 2003
2()()Pb 2()4Pb 2()7Pb 2[)4Pb 2[)8Pb 2[]4Pb 2[)7Pb 2(]6Pb 2(]8Pb Zl]GPb
DC-11 15.567 38.231 0.89%4 2.085
1DC-21 15.592 38.318 0.848 2.085
DCD-5 15.556 38.180 0.848 2.082
DCD-6 15.585 38.278 0.849 2.086
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Fig. 4 Gold and antimony metallogenic model of the Dachang Au-Sb deposit
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