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Fig.1 Tectonic location (a) and regional geological map (b) of the Jinchuan Cu-Ni deposit
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Fig.5 Characteristics of the F; fault in the west of the Il mining area in the Jinchuan mining area
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Fig.10 Regional stress analysis of the Himalayan period
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Fig.11 Profiles showing the occurrence changes of the ultrabasic rock body from west to east
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Evolution of F; Fracture System in Jinchuan Cu-Ni Sulfide
Deposit and its Significance

L1 Shengdong®, YANG Yongchun', Al Qixing?, DA Rui'

(1. Forth Institute of Geological and Mineral Exploration of Gansu Provincial Bureau of Geology and Mineral
Resources, Jiuquan 735000, Gansu, China; 2. Nickel Cobalt Research and Design Institute, Jinchuan Group., Ltd.,
Jinchang 737104, Gansu, China)

Abstract: The Jinchuan deposit is the third largest Cu-Ni sulfide deposit in the world. With the continuous consumption
of the proven reserves, the deep resource exploration become crucial for the sustainable development and utilization.
The mining area experienced multiphase and complicated tectonic activities, which leads to the highly controversial
interpretations of the evolution of the largest F; fault in the mining area. Some researchers believe that F; is a rock- and
ore-controlling fault, which was formed in the Liiliang period, while the others argue that F; is a nappe structure, which
is a SW-dipped listric fault in the upper crust. Therefore, delineating the structural controls on the ore mineralization is
an essential step to realize a breakthrough of deep prospecting. On the basis of fully mining of the previous exploration
data and geophysical exploration achievements, combined with the development and evolution of regional structures,
the post-metallogenic F; fracture system in the mining area is systematically analyzed and studied through field
investigation. It is found that the structural breccia of the F; fault zone is angular to subangular, with argillaceous
cementation, and comes mainly from the Longshoushan Rock Group along with the Quaternary sandy gravel and
Neogene sandstone and conglomerate. Two-dimensional seismic profile and other geophysical results show that the
occurrence of the F, fault is steep in the deep part, so it is difficult to explain this phenomenon reasonably and reveal its
internal genetic relationship even though it is clear that the F; fault is a reverse fault according to the superposition
relationship. Combined with the research results of the Chaoshui Basin, the authors firstly proposed a possible
mechanism for the formation and evolution of the F; fracture system and its genetic relationship with the Chaoshui
Basin evolution. 1) The F; fault and the Chaoshui Basin evolved synchronously, and a series of contemporaneous normal
faults were formed in the basin during the early and middle Jurassic rift basin period. During the depression period of
the late Jurassic, the basin scale was further expanded, and during the uplift and contraction period from the end of the
late Jurassic to Cretaceous, the stress in the mining area changed from tension to compression. Finally, during the
Cenozoic extinction period, the stress was transmitted to the Chaoshui Basin through the Yongchang uplift, and the F;
fault was strongly reversed and transformed into a left-lateral reverse fault by the SSW horizontal compression caused
by the strong uplift of the Qinghai Tibet Plateau. 2) The other fault structures originated (secondary) from the F; fault
were formed under the influence of the unified stress field. Fg fault is a branch of F; fracture system, showing ‘A -type
structure. 3) Fg has left-lateral translation, which dislocated the tail of the ore body in the 1 mining area. Due to the
inversion of F; and secondary faults in the shallow part, the strata and rock/ore bodies in the I, T and IV mining
areas displaced from SSW to NNE, and as a consequence damaged the rock integrity. The deep part of the ultrabasic
rock body is less affected and basically keeps its original emplacement form, which indicates that the deep continuous
extension section of the rock orebody is a favorable prospecting area.

Keywords: F; fracture system; Chaoshui Basin; fault overturning; ‘ A’-type structure; copper-nickel deposit; Jinchuan



