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Abstract

The Wuzhishan Pb—n ore concentration area, located in northwestern Guizhou, is an important part of the Si-
chuan-Yunnan-Guizhou Pb—n metallogenic domain. In recent years, numerous large and medium-sized Pb—n de—
posits have been discovered in this area, with more than 2.5 million tons of Pb + Zn metal reserves. Based on geo—
logical and geochemical studies and comparative analysis of the typical Pb-Zn deposits, the authors revealed that
orebodies in this area are mainly hosted in dolostone of the late Sinian Dengying Formation and early Cambrian
Qingxudong Formation. Orebodies occur dominantly in stratiform and steeply dipping veined forms along the faults.

The fault control and layer control features are obvious. Ores are predominated by unaltered sulfides, and mainly
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consist of sphalerite and galena in the Wuzhishan area. Pb—-n mineralization is controlled by tectonics, lithology
and sedimentary facies, with the tectonics being the necessary and main ore-controlling factor. The ore-bearing
Dengying and Qingxudong Formations are favorable lithologic units and the dolostone is favorable ore-hosting rock.
The restricted to semi-restricted platform to lagoon facies are favorable sedimentary lithofacies. Ore-forming Pb, Zn
metals were derived from basement rocks, whereas C and S were most likely sourced from the marine carbonate
rocks and evaporation gypsum within ore-hosting strata, respectively. The oreforming fluids belonged to low-tem—
perature medium—o low-salinity basin brine that was related to evolution of Youjiang Basin. Pb-n deposits in this
area were formed by metal-enriched fluids mixed with S-enriched fluids in the transition environment from collisional
to extensional tectonics. The oredorming process is similar to that of MVT deposits. The establishment of metallo—
genic model in Wuzhishan area is expected to promote new breakthrough in ore-prospecting in this area and provide
theoretical guidance for the adjacent areas.

Key words: geology, metallogenic geological conditions, source of ore-forming materials, metallogenic mod-

el, Wuzhishan anticline, Sichuan-Yunnan-Guizhou Pb—Zn metallogenic domain
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Fig. 1 The tectonic position (a) and geological sketch map (b) of Wuzhishan area
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stone; 11—Sandstone; 12—Toponymy; 13—Large-sized Pb~Zn deposit; 14—Medium-sized Pb-Zb deposit; 15—Small-sized Pb—~Zn deposit ( ore
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Fig. 2 Sketch geological map of the Wuzhishan anticline ( modified after Tan et al. 2012)
1—Lower Triassic Daye Formation; 2—Middle Permian Qixia + Maokou Formation; 3—Middle Permian Liangshan Formation; 4—Upper Carbonifer—
ous Huanglong + Maping Formation; 5—Lower Carboniferous Dapu Formation; 6—Lower Carboniferous Xiangbai Formation; 7—Middle-Upper Cam—
brian Loushanguan Formation; 8—Middle Cambrian Douposi Formation; 9—Lower Cambrian Qingxudong Formation; 10—Lower Cambrian Jindings—
han Formation; 11—Lower Cambrian Mingxinsi + Niutitang Formation; 12—Upper Sinian Dengying Formation; 13—Stratigraphic boundary; 14—
Fault and its serial number; 15—Anticline axis; 16—Cross section and its serial number; 17—Pb-Zn deposit ( ore spot) ;

18—Limestone; 19—Dolomite; 20—Siltstone; 21—Quartz sandstone
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Fig. 3 Geological map and geological section along No. O line of the Nayongzhi Pb~Zn deposit
1—Lower Triassic Daye Formation; 2—Middle Permian Liangshan Formation; 3—Upper Carboniferous Huanglong + Maping Formation; 4—Lower
Carboniferous Dapu Formation; 5—Lower Carboniferous Xiangbai Formation; 6—Third section of the lower Cambrian Qingxudong Formation; 7—Sec—
ond layer of second section of the lower Cambrian Qingxudong Formation; 8— First layer of the second section of the lower Cambrian Qingxudong For—
mation; 9—First section of the Lower Cambrian Qingxudong Formation; 10—Lower Cambrian Jindingshan Formation; 11—Drill hole and its serial
number; 12—Cross section and its serial number; 13—Normal fault; 14—Thrust fault; 15—Steep veined orebody; 16—Stratiform

orebody; 17—Silistone; 18—Limestone; 19—Dolomite
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Fig. 4 Geological section along No. 6 exploration line of the Dujiagiao Pb-Zn deposit ( modified after Tan et al. 2012)
I—Lower Cambrian Mingxinsi Formation; 2—Lower Cambrian Niutitang Formation; 3—Third layer of second section of the Upper Sinian Dengying
Formation; 4—Second layer of second section of the Upper Sinian Dengying Formation; 5—TFirst layer of second section of the Upper Sinian Dengying
Formation; 6—Argillaceous siltstone; 7—Carbonaceous within mudstone; 8—Mudstone; 9—Dolomite containing flint briquette;

10—Normal fault and its serial number; 11—0Ore horizon and its serial number; 12—Drill hole



36 5 1175
1 . ()
Table 1 The characteristics of Xinmai Narun and Yujiaba Pb—Zn deposits( ore spots)
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Table 2 The contents of trace elements ( w( B) /10 ")
/ Zn Pb Ag Ge Ga Cu In v Cr Co
/8 411 ~6940 40.3 ~1240 0.12 ~0.541.37 ~12.272.87 ~16.7 4.75 ~34.8 0.01 ~0.09 10.6 ~118 3.11 ~71.208.54 ~19.7
(3511) (3329) (0.26) (4.74) (7.6) (13.12) (0.07) (40.61)  (28.67)  (12.79)
78.7 ~1340 62.7 ~188 0.09 ~0.39 1.86 ~4.42 4.34 ~22.3 8.53~13.9 0.03 ~0.14 23.3~113 15.0~97.2 14.5~25.0
3 (836) (118) (0.28) (2.91) (14.12)  (10.42) (0.09) (72.37)  (56.43)  (20.2)
415 ~1070 116 ~295 0.09 ~0.39 0.97 ~1.42 1.10~10.8 3.37 ~16.1 0.03 7.82~57.53.21~39.6 12.6 ~21.1
/3 (669) (203.33)  (0.28) (1.18) (5.31) (9.47) (1 ) (31.11)  (18.74)  (15.63)
120 15.8~458 3.0~65.9 0.04 0.11~2.27 0.32~25.9 1.61 ~176 0.02~0.10 1.12~157 0.32~106 7.60 ~193
(117) (22.92) (1 ) (0.88) (7.71) (7.1) (0.06) (41.09)  (35.02)  (32.7)
70 12.5 0.07 1.5 15 55 0.10 135 100 25
/ Ni As Sh Mo Rb Cs Zr Nb Sr Ba
/3 9.77 ~34.1 4.51 ~78.8 1.81 ~8.83 0.79~5.35 1.91 ~94.5 0.15~8.86 6.04 ~156 0.54 ~12.79 47.1 ~143 27.5~342
(19.69)  (22.17) (5.15) (2.60) (37.73)  (2.77) (62.77) (5.23)  (70.51) (135)
15.4 ~41.9 13.3~16.5 3.47~11.1 0.21 ~1.32 14.1~129 0.82~8.08 74.2~232 4.75~18.7 37.9 ~66.6 47.4 ~468
/3 (28.93)  (14.87)  (7.56) (0.85)  (68.03)  (4.52) (168) (11.91)  (50.73)  (228.13)
A 13.6 ~28.9 8.92 ~27.7 1.65~7.17 1.04 ~2.46 4.33 ~61.3 0.19~2.76 11.1~145 1.06 ~10.2862.2 ~87.4 12.2 ~218
(7.14) (16.37) (4.65) (1.95) (28.74) (1.33) (67.33) (4.92) (73.1) (98.63)
120 8.97~47.9 1.1~4.71 0.33~8.65 0.16~3.91 0.63 ~188 0.02~14.0 1.26~344 1.07 ~19.07 23.3 ~152 3.07 ~742
(18.67)  (2.68) (1.24) (0.70)  (49.27)  (3.39)  (90.60)  (5.52)  (84.23)  (196.20)
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Table 3 The characteristic values of rare earth elements
/ SREE/10~® LREE/10~° HREE/10® LREE/HREE (La/Sm)y (Gd/Yb)y (La/Yb) 3Eu 3Ce
g 23.5~162 16.8~137 6.17~25.1 2.52~5.46 2.99~5.09 0.96~1.88 5.78~14.09 0.46~0.86 1.00~1.04
(70.8) (57.7) (13.11) (3.87) (4.50) (1.36) (9.36) (0.65) (1.02)
21.8~39.3 15.4~29.6 6.40~9.71 2.56~3.05 2.77~4.47 1.36~1.92 5.98~8.60 0.65~0.79 1.04~1.16
/3 (29.3) (21.44) (7.88) (2.67) (3.63) (1.57) (7.08) (0.70) (1.09)
104 ~186  79.1~148 24.7~37.8 3.20~3.92 3.42~4.54 1.31~1.57 7.70~8.91 0.52~0.66 1.04~1.05
/3 (145) (113.26) (31.47) (3.54) (3.86) (1.43) (8.48) (0.59) (1.04)
o 122283 9.3-222 2.73-79.0 1.54~4.37 2.02~6.51 0.93~4.63 3.74~28.6 0.56~0.92 0.98~1.17
(94.4) (71.55) (22.8) (3.11) (4.30) (1.77) (10.79) (0.67) (1.06)
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Table 4 Sulfur isotopic compositions of the sulfide minerals

from the Nayongzhi Pb-Zn deposit
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Fig. 9 Metallogenic model of Pb-Zn deposits in Wuzhishan anticline
a. Basement uplift weathering and denudation Z,— e formed by sedimentation; b. The basal fluid moving upward caused by tectonic thrust;

c. The fluid flowing along the regional tectonics and gasiquid differentiation; d. The fluid unloaded and enriched to form orebody
1—Lower Triassic Daye Group; 2—Middle Permian Liangshan Group; 3—Low Carbonic Dapu Group—Xiangbai Group; 4—Midlle and Upper Cambri—
an Loushanguan Group; 5—Middle Cambrian Douposi Group; 6 —Lower Cambrian Qingxudong Group; 7—Low Cambrian Jindingshan Group; 8—
Upper Sinian Dengying Group; 9—Upper Sinian Doushantuo Group; 10—Neoproterozoic-Lower Sinian; 11—Limestone; 12—Argillaceous limestone;
13—Dolomite; 14—Mmudstone; 15—Basal conglomerate; 16—Efflorescence rich in Pb and Zn; 17—Fold; 18—Stratified orebody;

19—Predicted stratified orebody; 20—Vein orebodies in fold; 21—Fluid migration direction; Orebody type: (D—Yujiaba
type; @—Xinmai type; 3)—Nayongzh type; @—Dujiagiao type; G)—Predicted orebody
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