
The Eastern  Tianshan,  located between the Turfan-
Hami (Tu-Ha) basin and the central Tianshan belt, is a part 
of  the  Tianshan  Orogenic  Belt  (TOB)  and  can  be 
subdivided into several subunits by nearly EW-trending 
deep faults (Hou et al., 2014). It’s composed of Dananhu-
Tousuquan arc  belt,  the  Kanggur  shear  zone and the 
Aqishan-Yamansu volcanic belt from north to south. The 
Aqishan-Yamansu  volcanic  belt  is  bounded  by  the 
Yamansu fault to the north and by the Aqikeduke fault to 
the south, respectively. Numerous Fe (-Cu) deposits in this 
belt have been discovered, such as Aqishan, Hongyuntan, 
Bailingshan, Yamansu, and Shaquanzi from west to east 
(Mao et al., 2005). 

Among  these  deposits,  the  Bailingshan  Fe  deposit 
contains a reserve of 13.065 Mt iron with average grade of 
44.94%. The orebodies are hosted in the andesitic tuff 
breccia of the Matoutan Formation consisting of the Late 
Carboniferous dacite tuff, andesitic tuff breccia, andesitic 
to dacitic tufflava and andesitic tuff-andesitic tuff breccia 
from the bottom up (Wang et al., 2005). Many granitoids, 
such as the granodiorite, moyite and granite porphyry, 
intruded the above layer. 

Ore  minerals  at  Bailingshan  are  dominated  by 
magnetite, hematite, pyrite, chalcopyrite, and specularite, 
with garnet, clinopyroxene, amphibole, epidote, chlorite, 
quartz, and calcite as the dominated gangue minerals. The 
ore textures are mainly massive and disseminated. Based 
on the handspecimen and petrographic observation, seven 
stages of alteration and mineralization are identified at 
Bailingshan. It contains the early skarn stage, late skarn 
stage, main mineralization stage, late amphibole stage, 
quartz-sulfide stage, late veins stage and oxidation stage 
(Fig. 1). The earliest stage I (early skarn stage) comprises 
aggregates  of  coarse-grained  garnet  and  fine-grained 
clinopyroxene. In the subsequent stage II, metasomatism 
occurred  throughout  the  garnet  and  clinopyroxene, 

represented by amphibole and minor pyrite. Stage III, 
main mineralization stage, which formed the massive iron 
orebodies,  comprises a variety of  opaque and gangue 
minerals. Major mineral assemblages assigned to stage III 
are magnetite-epidote and magnetite-chlorite (±epidote). 
In stage IV and V, minor amphibole (different from those 
in stage II) and intense quartz-sulfide veins cut the stage 
III  magnetite-epidote  assemblages  (Chen et  al.,  2010; 
Chen et al., 2011; Duan et al., 2013). Meanwhile, massive 
quartz-pyrite  aggregates,  sometimes  with  chalcopyrite, 
have void filling with magnetite. In stage VI, numerous 
late  veins,  such as  quartz  (without  sulfide),  hematite, 
specularite, and calcite-barite, cut the magnetite-epidote or 
quartz-sulfide  assemblages.  Oxidation  (stage  VII) 
commonly developed on magnetite and sometimes on the 
surface of chalcopyrite to form bornite and azurite. 

The characteristics based on the field and petrographic 
studies  imply  that  the  Bailingshan  Fe  deposit  is  a 
metasomatic deposit in the Eastern Tianshan belt. 

 
Acknowledgements 
 

This research was financially supported by the Chinese 
National Basic Research 973-Program (2014CB440802). 

 
References 
Chen, H.Y., Clark, A.H., and Kyser, T.K., 2010. The Marcona 

magnetite  deposit,  Ica,  South-Central  Peru:  A product  of 
hydrous, Iron Oxide-Rich melts. Economic Geology, 8(105): 
1441-1456. 

Chen, H.Y., Kyser, T.K., and Clark, A.H., 2011. Contrasting 
fluids and reservoirs in the contiguous Marcona and Mina 
Justa iron oxide–Cu (–Ag–Au) deposits, south-central Peru. 
Mineralium Deposita, 7(46): 677-706. 

Duan, S., Zhang, Z., Jiang, Z., Zhao, J., Zhang, Y., Li, F., and 
Tian, J., 2014. Geology, geochemistry, and geochronology of 
the  Dunde  iron–zinc  ore  deposit  in  western  Tianshan, 
China. Ore Geology Reviews, 57: 441-461. 

Hou, T., Zhang, Z.C., Santosh, M., Encarnacion, J., Zhou, J., 
Luo,  W.J.,  2014.  Geochronology  and  geochemistry  of 

ZHANG Weifeng, CHEN Huayong and ZHAO Liandang, 2014. Alteration and Mineralization Paragenesis of the Bailingshan Fe (-Cu) 
Deposit in Eastern Tianshan. Acta Geologica Sinica (English Edition), 88(supp. 2): 405-406. 
 
 

Alteration and Mineralization Paragenesis of the Bailingshan Fe (-Cu) 
Deposit in Eastern Tianshan 

 
 

ZHANG Weifeng1,2, CHEN Huayong1* and ZHAO Liandang1,2 

 
1 Key Laboratory of Mineralogy and Metallogeny, Chinese Academy of Sciences, Guangzhou 510640, China 
2 University of Chinese Academy of Sciences, Beijing 100049, China 

 Vol. 88   Supp. 2                                                                                                                                                                                  

* Corresponding author. E-mail:  didazhweifeng@163.com 

 

405 

ACTA GEOLOGICA SINICA (English Edition)  
http://www.geojournals.cn/dzxben/ch/index.aspx     http://mc.manuscriptcentral.com/ags Aug. 2014 



ACTA GEOLOGICA SINICA (English Edition)       Vol. 88   Supp. 2      Aug. 2014 

406 

submarine  volcanic  rocks  in  the  Yamansu  iron  deposit, 
Eastern Tianshan Mountains, NW China: constraints on the 
metallogenesis. Ore Geology Reviews, 56: 487-502. 

Mao, J., Goldfarb, R. J., Wang, Y., Hart, C. J., Wang, Z., and 
Yang,  J.,  2005.  Late  Paleozoic  base  and  precious  metal 
deposits, East Tianshan, Xin-jiang, China: Characteristics and 

geodynamic  setting.  Episodes-Newsmagazine  of  the 
International Union of Geological Sciences, 28(1): 23-30.  

Wang,  Longsheng.,  Li,  Huaqin.,  Chen,  Yuchuan.,  and  Liu, 
Dequan., 2005. Geological feature and mineralization epoch 
of Bailingshan iron deposite, Hami, Xinjiang, China. Mineral 
Deposits, 3(24): 280–284 (in Chinese with English abstract).  

 

Fig. 1.  Alteration and mineral paragenesis of the Bailingshan Fe deposit. 


