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Abstract The Nayongzhi Pb—Zn deposit discovered during 2011 to 2015 in the north-central part of the SE wing Wuzhishan
anticline is located in the western Yangtze Block Southwest China and is an important component of the NW Guizhou Pb—Zn
metallogenic district. In the Nayongzhi mining area more than twenty Pb-Zn ore bodies have been controlled until now with more than
1. 35 million tones of Zn and Pb metal reserves at grades range from 1. 11% to 15.65% Zn and 0.59% to 0.97% Pb respectively

indicating that the Nayongzhi deposit is the largest Pb-Zn deposit in the Guizhou part of the Sichuan-Yunnan-Guizhou ( SYG) Pb-Zn
metallogenic province. Ore bodies in this deposit mainly occur as stratiform stratiform-ike lentoid ( scrotiform) and steep veined.
Besides the steep veined ore bodies occur along F, thrust fault the other types of ore bodies were hosted by dolostone of Lower
Cambrian Qingxudong Formation and Upper Sinian Dengying Formation and had the similar occurrence to that of the ore-hosting strata.

Ore bodies are characterized by massive brecciated veinlet and disseminated. Ore minerals are given priority to with sphalerite

followed by galena and pyrite. Gangue minerals are mainly calcite and dolomite with a small amount of quartz and barite. &Sy,
values of sulfide minerals range from 15. 94%o to 25. 49%o ( mean 22.41%0 n =21) of which pyrite has §* Sy, value of 22. 06%0

sphalerite has §*S,; values ranging from 19. 37%o to 25. 49%o ( mean 23. 17%0 n =17) and galena has 6" S, values ranging from
15. 94%o0 to 19. 70%o ( mean 18.23%0 n=3) . The &S values of pyrite sphalerite and galena do not present the feature of 5345',““e >
8"s >58"S

small amount of barite in sulfide ores we believe that the 534525 value of hydrothermal fluid was higher than those of sulfide minerals.

suggesting that the sulfur isotope fractionation in hydrothermal system did not reach balance. Together with a

sphalerite galena
Therefore reduced sulfur in the oredorming fluid was likely the produce of marine sulfate in the ore-hosting Cambrian and Sinian strata
by thermal-chemical reduction. In situ Pb isotopes of galena analyzed by fs LA-MCACPMS demonstrate that **Ph/***Pb = 17. 828 ~
17. 860 ( average 17.841) 2 Ph/*Pb =15. 648 ~15. 666 ( average 15.659) *®Ph/™ Pb =37.922 ~37.979 ( average 37.960 n

=32) . These Pb isotopic data plotted into the average evolution curve of upper crust indicating a clearly crustal source of Pbh and the
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basement rocks was likely the most sources. Studies on ore deposit geology mineralogy S isotopes and in situ Pb isotopes reveal that

the Nayongzhi Pb—Zn deposit is a MVT deposit with mixed fluids from basement and wall rocks respectively which formed sulfide ores

likely during Yanshanian and related to the evolution of the Youjiang basin.
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Fig. 1 The geological sketch map of northwest Guizhou Pb-Zn metallogenic district ( modified after Jin 2008; Zhou et al. 2013a)
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Fig.2 The geological sketch map of the Wuzhishan anticline ( modified after Tan 2007)
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Table 1  Mineral paragenesis of the Nayongzhi Zn-Pb deposit .
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Fig.5 The structural feature of ores in the Nayongzhi Pb—~Zn deposit

(a) disseminated and veinlet ores sphalerite has beige color; ('b) veinlet and brecciated ores sphalerite is beige in color and calcite occurs as

veinlet fill into the fracture wall rocks; (¢) veinlet and brecciated ores sphalerite is beige in color and calcite occurs as block mass and veinlet;

(d) veinlet ores sphalerite has beige color; ( e) brecciated and disseminated ores calcite occurs as sporadophyric; ( f) veinlet and brecciated
ores sphalerite is red-brown; ( g) massive ores sphalerite is brown; ( h) brecciated and disseminated roes sphalerite is claybank; (i) veinlet

and brecciated ores the boundary of ore body and wall rocks
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Fig. 6 The textural feature of ores in the Nayongzhi PbZn deposit

(‘a) euhedral granular sphalerite in dolomite; ( b) euhedral-subhedral granular sphalerite is enclosed or filled by xenomorphic calcite; ( c)
subhedral=<enomorphic granular pyrite in xenomorphic sphalerite and calcite; ( d) cataclastic and metasomatic relict sphalerite in dolomite
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3 Pb
Table 3 In situ Pb isotopic compositions of galena from the Nayongzhi Pbh-Zn deposit
206 py, /204 pfy Is 207 py, /204 pi, Is 208 py, /204 p, Is m
1390JP42-01 17. 851 0. 002 15. 662 0. 002 37.970 0. 006 9. 66
1390JP42-02 17. 848 0. 003 15. 659 0. 003 37.962 0. 008 9. 66
1390JP42-03 17. 843 0. 003 15. 657 0.003 37.951 0. 007 9. 65
1390JP42-064 17. 840 0. 002 15. 651 0. 002 37.934 0. 006 9. 64
1390JP42-05 17. 853 0. 003 15. 662 0. 003 37.968 0. 008 9. 66
1390JP42-06 17. 844 0. 003 15. 660 0.003 37.959 0. 008 9. 66
1390JpP42-07 . 17. 851 0. 003 15. 662 0. 003 37.968 0. 007 9. 66
1390-JP42-08 N - 17. 853 0. 003 15. 662 0. 003 37.974 0. 007 9. 66
1390-JP42-09 17. 848 0. 003 15. 660 0. 003 37.961 0. 008 9. 66
1390JpP4240 17. 857 0. 003 15. 666 0.003 37.979 0. 007 9. 67
1390JpP4241 17. 846 0. 002 15. 660 0. 002 37. 960 0. 007 9. 66
1390JpP4242 17. 837 0. 002 15. 659 0. 003 37.951 0. 007 9. 66
1390JP4243 17. 838 0. 003 15. 661 0.003 37.955 0. 008 9. 66
1390JpP4244 17. 860 0. 002 15. 662 0.003 37.976 0. 007 9. 66
1390JpP4245 17. 849 0. 002 15. 663 0. 003 37.968 0. 007 9. 66
1390JpP4246 17. 857 0. 003 15. 662 0. 003 37.975 0. 008 9. 66
K201 17. 830 0. 002 15. 654 0.003 37.934 0. 007 9. 65
K202 17. 833 0. 003 15. 656 0. 003 37.949 0. 008 9. 65
K203 17. 829 0. 002 15. 654 0. 003 37.935 0. 007 9. 65
K2-04 17. 828 0. 002 15. 648 0. 003 37.922 0. 007 9. 64
K205 17. 831 0. 003 15. 655 0.003 37.941 0. 009 9. 65
K206 17. 828 0. 002 15. 649 0. 002 37.926 0. 007 9. 64
K297 . 17. 834 0. 003 15. 657 0. 003 37. 946 0. 008 9. 65
K=2-08 N - 17. 838 0. 003 15. 661 0. 003 37.958 0. 009 9. 66
K2-09 17. 837 0. 003 15. 663 0.003 37.968 0. 009 9. 67
K240 17. 828 0. 003 15. 654 0. 003 37.939 0. 008 9. 65
K241 17. 835 0. 003 15. 661 0. 003 37.959 0. 008 9. 66
K242 17. 839 0. 003 15. 664 0.003 37.963 0. 008 9.67
K243 17. 833 0. 003 15.658 0.003 37.952 0. 009 9. 66
K244 17. 835 0. 003 15. 659 0. 003 37.953 0. 008 9. 66
K245 17. 841 0. 003 15. 666 0. 003 37.971 0. 009 9.67
K246 17. 832 0. 003 15. 657 0. 004 37.951 0.010 9. 65
Pb (
2015) . Pb o
Lo (9.64~9.67) (p Pb
=9.58) *7 Pb/*™ Pb-
OPh/*™Ph( 8a) *®Pb/*™Pb2"Ph/*Ph(  8h) Pb
Ph -
- Pb(  10) .
(1)
( 2008; Zhou et al. 2013a b ¢ 2014b) ( 3):(2) 68y
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4 N MVT
Table 4 The comparison among the Nayongzhi Tiangiao Huize and MVT deposits
MVT
D) 0 ~
Pb + Zn 10% Zn/ Pb+7Zn 35% Zn/( Zn ;’ STW‘Z‘; n 76'+92P§) Pb+Zn 1.71% ~16.76% Zn/
(7Zn +Pb) 0.8+ +Ph) 0.9+ O Anitan (Zn+Ph) 0.9z
0.75 +
Pb +Zn 1.6.8.10 Pb + Zn I + 111 Pb +Zn i Pb + Zn
10 100 20 50 135
1 1
! ! 20km’
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