
The Mississippi Valley-type (MVT) lead–zinc deposits 
account for about 27% of the world's Zn+Pb resources 
(Paradis et al., 2006) and usually contain important by-
product metals like Ag, Cd, Ga, and Ge. In the southwest 
margin  of  the  Yangtze  Block,  the  Sichuan–Yunnan–
Guizhou (S–Y–G) triangle area has been famously known 
as the major base of Zn and Pb in China. Approximately 
408 Zn–Pb deposits with >26 million tons of Zn+Pb had 
been reported in this Zn–Pb triangle (Liu and Lin, 1999). 
Although  the  magmatic–hydrothermal  origin  and 
syngenetic type (SEDEX) were proposed for these Zn–Pb 
deposits (Xie, 1963; Zhang, 1984; Li et al., 2004), the 
recent studies revealed that most of these Zn–Pb deposits 
had the common characteristics  of  the MVT deposits 
(Zhang, 2008; Wu et al., 2013). In present paper, we 
summarize the ore geology, geochemistry and ore-forming 
fluids of these Zn–Pb deposits. Moreover, the geodynamic 
setting of the Zn–Pb deposits is also discussed.  

The Zn–Pb deposits are epigenetic and hosted by the 
carbonates that range in age from Sinian to Permian, while 
the  dolostone  of  Sinian  Formation  and  Early 
Carboniferous Formation are the two major ore-bearing 
rocks accounting for more than 60% of the Zn–Pb deposits 
and 70% of the Pb+Zn reserves (Wu et al., 2013). These 
deposits are significantly controlled by thrust-fold systems 
which are related to the regional compressive deformation 
(Liu and Lin, 1999). Moreover, the orebodies generally 
occur in the bedding-parallel fractures as the stratabound 
lenses or in high-angle thrust faults as the pipe-type. 
Sphalerite,  galena  and  pyrite  are  the  most  abundant 
metallic minerals, whereas chalcopyrite is rare. Dolomite, 
calcite and quartz are the major gangue minerals, while 
fluorite, barite and bitumen occur in some deposits. The 
low-temperature  hydrothermal  alterations  such  as 
carbonatization, silicification and fluoritization are closely 

associated with Zn–Pb mineralization.  The sulfides of 
most MVT deposits have the large positive δ34S values 
(+11 to +19‰), which indicates that the reduced S is 
probably  derived  from  the  thermochemical  sulfate 
reduction (TSR) of seawater sulfates (Zhang, 2008). In 
addition, H2S originated from biological sulfate reduction 
(BSR) and H2S-bearing gas reservoir were employed to 
explain the sulfides with negative δ34S values in the Wuyi 
MVT deposit and Chipu MVT deposit respectively (Guan 
and Li, 1999; Wu et al., 2013). The Pb-Sr isotopic studies 
suggested  that  basement  rocks  and  sedimentary  strata 
could be the two main metal sources for ore-forming 
(Zhang, 2008), while the erupted Permian Emeishan basalt 
may provide a part of Zn and Pb for mineralization in 
some deposits (Zhou et al., 2013). Most of the Zn–Pb 
deposits in this area formed from the mineralizing fluids 
with low-to-moderate temperatures (170 to 270 °C ) and 
moderate salinity (8.0 to 17 wt% NaCl) (Zhang, 2008). 
The ore-forming fluids could be originated from the high-
salinity basinal brines (evaporated seawater) and mixed 
with the oilfield water (Wu et al., 2013) or low-salinity 
meteoric fluid during the ore-forming stages (Li et al., 
2002). Li et al. (2004) firstly used the Sm–Nd isotope 
dating of calcites from the Huize giant Zn–Pb deposit to 
successfully obtain the mineralization age of 222 ± 14 Ma. 
Then, several Late Triassic ages (~200 Ma) for the other 
MVT deposits in the S–Y–G Zn–Pb triangle were got by 
the Rb–Sr dating of sphalerites and Sm–Nd dating of 
hydrothermal calcites (Lin et al., 2010; Zhou et al., 2013; 
Wu et al., 2013). These data do not support the Emeishan 
mantel plume–related hypothesis for these Zn–Pb deposits 
but suggest the large-scale MVT mineralization could be 
attributed to the regional-scale migration of basinal fluids 
which is probably triggered by the late Indosinian orogeny 
in response to the closure of the Paleo-Tethys Ocean 
around the study area. 

 

WU Yue, WANG Yadong, ZHANG Changqing and MAO Jingwen, 2014. The Mississippi Valley-type Lead-zinc Deposits along the 
Southwest Margin of the Yangtze Block, China. Acta Geologica Sinica (English Edition), 88(supp. 2): 221-222. 
 
 

The Mississippi Valley-type Lead-zinc Deposits along the Southwest Margin  
of the Yangtze Block, China 

 
 

WU Yue1,2, WANG Yadong1*, ZHANG Changqing2,3 and MAO Jingwen2,3 

 
1 School of Earth Environment and Water Resource, Yangtze University, Wuhan, Hubei 430100  
2 MLR Key Laboratory of Metallogeny and Mineral Assessment, Beijing 100037 
3 Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037 

 Vol. 88   Supp. 2                                                                                                                                                                                  

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

 

221 

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 

222 

References 
Guan Shiping and Li Zhongxiong, 1999. Lead-sulfur isotope 

study of carbonate-hosted lead-zinc deposits at the eastern 
margin of the Kangdian Axis. Geology-Geochemistry, 27(4): 
45–177 (in Chinese with English abstract). 

Li  Zheqin,  Wang  Jiangzhen,  Ni  Shijun,  Li  Chaoyang,  Hu 
Xiaoqiang,  and Li  Taoye,  2002.  Na-Cl-Br systematics of 
mineralizing fluid in Mississippi Valley-type deposits from 
Southwest China. Journal of Mineralogy and Petrology, 22: 
39–42 (in Chinese with English abstract). 

Li  Wenbo,  Huang  Zhilong,  Wang  Yinxi,  Chen  Jin,  Han 
Runsheng, Xu Cheng, Guan Tao and Yin Mudan, 2004. Age 
of the giant Huize Pb–Zn deposits determined by Sm–Nd 
dating of hydrothermal calcite. Geological Review, 50: 189–
195 (in Chinese with English abstract). 

Lin Zhiyong, Wang Denghong, and Zhang Changqing, 2010. 
Rb–Sr isotopic age of sphalerite from the Paoma lead–zinc 
deposit in Sichuan Province and its implications. Geology of 
China, 37: 488–494 (in Chinese with English abstract). 

Liu Hechang, and Lin Wenda, 1999. Study on the law of Pb–Zn–
Ag  ore  deposits  in  Northeast  Yunnan,  China.  Kunming: 
Yunnan University Press, 1–468 (in Chinese). 

Paradis, S., Hannigan, P., Dewing K., 2007. Mississippi Valley-
type lead-zinc deposits [J]. Mineral Deposits of Canada: A 
Synthesis of Major Deposit-Types, District Metallogeny, the 

Evolution of Geological Provinces, and Exploration Methods: 
Geological Association of Canada, Mineral Deposits Division, 
Special Publication, 5: 185-203. 

Wu, Y., Zhang, C.Q., Mao, J.W., Ouyang, H.G., and Sun, J., 
2013. The genetic relationship between hydrocarbon systems 
and Mississippi Valley-type Zn–Pb deposits along the SW 
margin  of  Sichuan  Basin,  China.  International  Geology 
Review, 55(8): 941–957. 

Xie Jiarong, 1963. Introduction of the Chinese ore deposits. 
Beijing:  Scientific  Books  Publishing  House,  1–71  (in 
Chinese). 

Zhang Changqing,  2008.  The Genetic  Model of Mississippi 
Valley-type  Deposits  in  the  Boundary  Area  of  Sichuan, 
Yunnan  and  Guizhou  Province,  China.  Beijing:  Ph.D. 
dissertation Chinese Academy of Geological Sciences, 1–177 
(in Chinese with English abstract). 

Zhang Weiji, 1984. Apreliminary discussion on the sedimentary 
origin and metallogenic rule of Pb–Zn deposits in northeastern 
Yunnan. Journal of Geology and Exploration, 7: 11–16 (in 
Chinese with English abstract). 

Zhou, J.X., Huang, Z.L., Zhou, M.F., Li, X.B., and Jin, Z.G., 
2013. Constraints of C–O–S–Pb isotope compositions and 
Rb–Sr isotopic age on the origin of the Tianqiao carbonate–
hosted Pb–Zn deposit, SW China. Ore Geology Reviews, 53: 
77–92. 


