
1 Introduction 
 
    Five  Pb-Zn  mineralization  types  can  occur  in  the 
compression environment in the world,  which include 
porphyry  Pb-Zn  mineralization(Zuo  et  al.,  2008), 
crytoexplosive breccia-type Pb-Zn mineralization(Zhang et 
al., 2012), Skarn-type Pb-Zn mineralization(Meinert et al., 
2005), Manto-type Pb-Zn mineralization(Bonsall et al., 
2011) and Vein-type Pb-Zn mineralization(Voudouris et 
al., 2008). However, nobody has done some research to 

judge whether these five types Pb-Zn mineralization can 
form in an independent Pb-Zn mineralization system. A Pb
-Zn mineralization belt formed in the northern margin of 
the Gangdese metallogenic belt in the Tibet plateau(Tang et 
al., 2012). The Pb-Zn reserves are huge and there many 
types of Pb-Zn mineralization related to magmatism have 
been found, which make these Pb-Zn deposits be good 
examples  to  answer  scientific  question  above. 
Narusongduo Pb-Zn deposit, located in the middle-west of 
the Pb-Zn mineralization belt in Gangdese, is a super large 

LIU Yingchao, YANG Zhusen, HOU Zengqian, JI Xianhua and MENG Xiangjin, 2014. Building an Independent Pb-Zn Mineralization 
System Related to Magmatism: A Case Study of Narusongduo Pb-Zn Deposit in Tibet. Acta Geologica Sinica (English Edition), 88(supp. 
2): 916-918. 
 
 
Building An Independent Pb-Zn Mineralization System Related to Magmatism: A 

Case Study of Narusongduo Pb-Zn Deposit in Tibet  
 
 

LIU Yingchao1, YANG Zhusen2,*, HOU Zengqian1, JI Xianhua3 and MENG Xiangjin2  
 
1 Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China 
2 Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China 
3 Hebei Institute of geological Survey, Shijiazhuang 050081, China  

 Vol. 88   Supp. 2                                                                                                                                                                                  

* Corresponding author. E-mail:  yangzhusen@vip.sina.com  

 

916 

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

Fig. 1. Geological sketch map of Narusongduo Pb-Zn deposit (Modified from Ji et al. 2012)  
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Pb-Zn deposit and except porphyry Pb-Zn mineralization 
type,  all  the  Pb-Zn  mineralization  types  related  with 
magmatism have been found in the mine area, which make 
this deposit be an excellent case to research on the scientific 
question above. For this work, the writers have summarized 
the  four  Pb-Zn  mineralization  types  in  Narusongduo 
deposit by system, confirmed the relationship among these 
Pb-Zn mineralization types and built an independent Pb-Zn 
mineralization system related to magmatism according to 
the geological evidence and isotope data.  
 
2 Geology of Narusongduo Pb-Zn Deposit 
 
    The Pb-Zn mineralization in Narusongduo deposit has 
close  relationship  with  the  quartz  syenite  porphyry 
outcropping in the mine area. Four Pb-Zn mineralization 
types  has  been  found  till  now  (Fig.  1),  including 
crytoexplosive breccia type (NO.I and II) forming in the 
tuff strata of Dianzhong Formation in Paleocene, skarn type 
(NO. III and IV) forming in the contact between limestone 
of Xiala Formation in Permian and quartz syenite porphyry, 
manto  type (NO.  V)  forming in  the  contact  between 

sandstone to slate in Angjie Formation in Permian and tuff 
in Dianzhong Formation, and Vein type (NO. VI) forming 
in  pre-exist  fractures  in  tuff  and sandstone-slate.  The 
epidotization,  chloritization,  silicification,  sericitization, 
and carbonation are the main alter types for the four types 
of mineralization, galena and sphalerite are the main ore 
minerals,  and pyrite,  chalcopyrite,  quartz,  sericite  and 
calcite  are  the  main  gangue  minerals.  From  the 
cyrtoexplosive type, skarn type, manto type to vein type, 
the alteration of the host rock became weaker, the contents 
of  epidote,  chlorite,  quartz,  sericite  and  chalcopyrite 
reduced to disappeared, and the contents of carbonate 
increased, all of which indicate a cooling evolution of an 
unified mineralization system.  
 
3 Geochemistry Studies 
 
    The H-O isotope data of the hydrothermal fluids of 
crytoexplosive  breccia  type  and  skarn  type  Pb-Zn 
mineralization are with special character. The δDV-SMOW 
value has a large range (-177‰~-118‰ for crytoexplosive 
breccia type and -164‰~-139‰ for skarn type) and the 

Fig. 2. An independent model of magmatism-related Pb-Zn mineralization system  
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δ18OV-SMOW value has a narrow range (-2.76‰~3.29‰ for 
crytoexplosive breccia type and -5.68‰~-4.96‰ for skarn 
type). These data indicate the ore fluids derived from 
magmatic  hydrothermal  fluid  which  has  undergone 
degasification in open system and has been mixed with 
meteoric water(Taylor, 1986).  
    The sulfur isotope data are with narrow range and lager 
than zero, which indicate that the sulfur fraction in the 
fluids was equilibrium. In addition, the δ34S values became 
lager with the order of cyrtoexplosive type (4.15‰), skarn 
type (7.92‰), manto type (8.49‰) and vein type (8.80‰). 
All of the information indicates the sulfur came from 
magmatic hydrothermal fluid which has undergone H2S 
degasification  in  open  system(Zheng,  1990)  and  the 
degasification degree become stronger on the order above.  
The chemical geology of the quartz syenite porphyry(Yang 
et al., 2010) is similar to that of porphyry hosting the typical 
porphyry Pb-Zn deposit-Lengshuikeng porphyry Pb-Zn 
deposit(Zuo et al., 2008). Therefore, there is a speculation 
that  some  porphyry-type  Pb-Zn  mineralization  also 
occurred in the depth of the Narusongduo porphyry.  
 
4 An Independent Model of the Pb-Zn 
Mineralization System Related to Magmatism  
 
    Due to all the information above, an independent Pb-Zn 
mineralization  system,  which  includes  all  the  Pb-Zn 
mineralization types related to magmatism occurring in 
compressed environment has been built. The model can be 
described as follows (Fig. 2). With the subdution and 
revolution of the Neo Tethys oceanic crust, the mantle 
wedge and the overlying crust became melting, which 
formed the Narusongduo porphyry magma with unique 
chemical geology (Ji et al., 2012; Yang et al., 2010). With 
the progress of the magma accent, H2O and H2S became 
degassing, the fluid became exsoluting, oxygen magmatic 
fluid with oxygen S and metal concentrated in the centre of 
the magma, and reduce magmatic fluid with reduce S and 
metal concentrated on the top of the magma. With the 
stronger accent, the temperature of the magma decreased, 
the magma crystallized, SO2 became hydrolysis, and the 
porphyry Pb-Zn mineralization occurred. When the magma 
ascended in to the tuff strata, the compact rocks made the 
pressure of the hydrothermal fluid to be higher than the 
rocks, which led to the crytoexplosion of the tuff, and the 
crytoexplosive type Pb-Zn mineralization occurred. At the 
same time, with the stronger H2S degasification, magmatic 
fluid rich in metal and sulfur also move to the host rocks far 

away from the magma, skarn-type, manto-type and vein-
type Pb-Zn mineralization then occurred in the different 
locations with different lithology and structure.  
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