
1 INTRODUCTION 
Pb-Zn deposits are widely distributed in the car-
bonate strata in the western of the Yangtze Plate, 
with the host rocks ranging in age from the Sinian to 
the Permian but mostly Sinian (Wang et 
al,2001,2002;Zhang et al.,2005;Rui et al.,2004). In 
recent years, many progresses in Pb-Zn exploration 
have been made in the northern margin of the Yang-
tze Plate, including the Beiba periphery Pb-Zn min-
eralization zone in Shanxi Province .The Mayuan 
Pb-Zn deposit is located near the southern margin of 
the Beiba Arch in Nanzheng, Shanxi, and is present-
ly in production. Previous studies have been carried 
out on the geological characteristics, geochemistry 
as well as mineralization age. But there are less than 
at the ore-forming material sources. In this paper, 
the S、Pb stable isotope geochemistry are used to 
reveal the source of sulfur and lead in the lead-zinc 
ore and to discuss the genesis of deposit. 

2 GEOLOGICAL BACKGROUND  

2.1 Regional geological outline 

The Mayuan Pb-Zn deposit is situated in the north-
ern margin of the Yangtze Plate, in the southern 

margin of the Beiba Arch the exposed strata in the 
ore field are mainly Middle-Upper Proterozoic Hu-
odiya Group, Upper Sinian Dengying Formation, 
and Lower Cambrian Guojiaba Formation. The Hu-
odiya Group is mainly composed of meta-volcanic 
clastic rocks, the Dengying Formation is primarily 
of dolostone and sandstone, and the Guojiaba For-
mation is primarily of carbonaceous shale. The de-
posit is restricted in Upper simian Dengying For-
mation.  

2.2 Geological characteristics of deposit 

The Mayuan Pb-Zn deposit is located in the Nanmu-
shu-Jiandongzi area which is restricted to the strata-
bound brecciated dolostone. The main ore bodies 
exhibit a variety of stratiform, platy, nest like, and 
lenticular forms. The predominant ore minerals are 
sphalerite and galena with minor pyrite and other 
sulfides. The gangue minerals are mainly dolomite 
followed by quartz, calcite and minor fluorite and 
asphalt. The ore textures are medium to coarse 
grained, euhedral, and the ore structures are mainly 
brecciated, with minor vein massive and stockwork 
structures. The wall rock alteration includes dolo-
mitization silication, pyritization and baratiza-
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tion.Based on field observation and rock ore ap-
praisal, Ma Yuan lead-zinc deposit can divided into 

two metallogenic stages; Pyrite-quartz stage and and 
dolomite- sphalerite –galena stage . 

 
Tab.1 Metallogenic element abundance of strata in northern margin of the Yangtze landmass (Hou et al, 2007) 

No. Name of formation rock Lithology(Sample) 
Element background content(×10-6) 

Pb Zn 

1 
Guojiaba Formation 

(∈1g) 
Carbonaceous slate(13) 22 66 

2 Dengying Formation(Z2dn) Sandstone、marble(105) 12 71 
3 Huodiya Group(Pt2-3H) marble(2) 50 300 
4 Bikou Group(Pt2-3bk) meta-volcanic rock(60) 18 124 
5 Granite(γ2-3) Granite(2) 30 60 

6 
Rock of Basement 

(average) 
(64) 19 128 

7 Clarke number 15 86 

3 S AND PB ISOTOPIC CHARACTERISTIC 
S isotope analysis show that the δ34S values of 
sphalerite, galena and pyrite range from 15.6 to 
19.4‰ showed in the sulfur isotope histogram, indi-
cating that sulfur derived from marine sulfate reduc-
tion, similar to the origin of sulfur in almost all Pb-
Zn deposits enriched heavy sulfur (Cheillet et al, 
1996). In sum, sulfur in ore-forming fluid of 
Mayuan mining area may be the products of marine 
sulfate reduction from strata. 

 
 

 
 
Fig.1 Sulfur isotopic histogram of Mayuan lead-zinc deposits 
 
The Pb isotope analysis shows that the 206Pb/204Pb 
values range from 17.62 to 18.02%, the 207Pb/204Pb 
values are 15.49 to 15.65% and the 208Pb/204Pb val-
ues are 37.57 to 38.35%. In Pb isotope diagram pro-
posed by Zartman et al (Zartman et al,1981), the Pb 
derived from the Upper crust or orogenic belts. The 
μ values of Pb isotope are 9.31 to 9.63, showing the 
characteristic of crust-mantle mixing. Based on lead 
and zinc contents in Sinian, Cambrian and Huodiya 
group (table 1), lead and zinc contents in Huodiya 
group are more than three times higher than the 
clark value, so the metallogenic elements Pb-Zn may 

mainly come from the basement. Cambrian Guojiaba 
carbonaceous slate enrich organic matter, and the 
decomposition of the organic matter contributes the 
reduction of sulfate. 
 
 

 
 
Fig.2.Lead isotopic compositions of ore minerals from Mayuan 
Pb-Zn deposit (Zartman et al.1981) 
Mantle B- orogenic blet C- Upper crust D-Lower crust 

 
 

 
 
Fig.3.Lead isotopic compositions of ore minerals from Mayuan 
Pb-Zn deposit(Zhu et al,1993) 
1-Mantle derived lead; 2-Upper crust lead ;3-Mixed crust man-
tle subduction zone lead ; (3a-Magmatism,3b-Sedmentation) 4- 
Chemical sedmentation lead;5-Submarine hydrothermal lead ; 
6-Medium metamorphic lead ;9-Ancient shale upper crust lead; 
10-Retrograde metamorphic lead 
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Based on the sulfur and lead isotope analysis of 
Ma Yuan pb-zn deposit the source of ore-forming 
materials mainly come from the Upper crust. Ac-
cording to Tab.1 Metallogenic element abundance of 
strata in northern margin of the Yangtze landmass 
we can conclude that ore-forming materital mainly 
derived from basement rock and partly derived from 
Carbonaceous slate of Guojiaba Formation. Other-
wise the Carbonaceous slate of Guojiaba Formation 
can provide rich in organic matter. The decomposi-
tion of the organic matter is benefit to reduction of 
sulfate. 

In sum, we can summarize the ore-forming pro-
cesses of Mayuan Pb-Zn deposit. Pb and Zn in the 
basement rock and Carbonaceous slate are extracted 
by underground geothermal brine, with the Simian 
dolomite dissolved. When ore-forming fluid migrate 
to dolomite breccia belt rich in organic matter, Ore-
forming matters Pb and Zn precipitate because of 
reduction, with hydrothermal dolomite forming. 
Guojiaba Formation Carbonaceous slate. 

4 CONCLUSION 
(1)The δ34S values of Mayuan lead-zinc mine are 

near to that of marine sulfate, indicating that the sul-
fur of ore-forming fluid is derived from the thermo-
chemical sulfate reduction of marine sulfate in stra-
ta. 

(2) The mineralizing material S and Pb are main-
ly derived from basement and Cambrian Guojiaba 
formation carbonaceous slate provide abundant re-
ductant for mineralization. 
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