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Abstract: This paper is the result of mineral exploration engineering.

[Objective] The Qingshan medium—size Pb—Zn deposit is located in the middle of the Weining—Shuicheng metallogenic sub—belt in
the southwest margin of the Yangzi Block. The ore—body of the Qingshan deposit is strict controlled by structure and the resource
potential is huge. [Methods] Based on the theory and method of orefield geomechanics, this research has revealed the mechanism of
structural ore control by the fine survey of large—scale structural profile, the identification of mechanical properties of typical
ore—controlling structures in different directions and the screening of structures in different periods and orders, combined with the
characteristics of regional tectonic stress field. [Results] The results show that the principal compressive stress direction of the
mining area since the Indosinian had changed from NE-SW-trending to NW-SE-trending to NE-SW-trending to near
EW-trending, sequentially forming tectonic systems of the early NW tectonic belt, the NE tectonic belt, the late NW tectonic belt
and the SN tectonic belt in turn. By the analysis of ore—controlling structure and the discussion of its relationship with
mineralization, the metallogenic structural system of the north—east tectonic belt has been determined, and the hierarchical
ore—controlling regularity of structure is revealed, it is, the northwest—trending Weining—Shuicheng fault and Weining—Shuicheng
anticline are the first—grade ore—controlling structures, which control the distribution of the Weining—Shuicheng metallogenic
sub—belt or orefield; The NW—trending faults (F, and F,) derived from the Weining—Shuicheng fault, control the distribution of the
deposit or orebody group, and are the second—grade ore—controlling structures in the mining area; The interlayer fracture zones
between F, and F, faults directly control the feature and attitude of orebodies, which is the third—grade ore—controlling structure in
the mining area; The joint fissures on the sides of orebodies control the ore—veins, which is the fourth—grade ore—controlling
structure. [Conclusions] The regularities of structural classification control are obvious for the Qingshan Pb—Zn deposit, which is

mainly controlled by the ore—controlling structures of four grades, and has formed the four types of mineralization styles.

Key words: metallogenic tectonic system; ore—controlling mechanism; model of tectonic ore control;, mineral exploration
implication; Qingshan lead—zinc deposit; northwestern Guizhou Province; mineral exploration engineering

Highlights: This paper systematically divides the ore—controlling structure grades and mineralization patterns, reveals the structural
ore—controlling mechanism, constructs the structural ore—controlling model, and predicts the discovery of concealed orebodies in the
levels of No.6 and No.7 of the Qingshan Auxiliary shaft. This study points out the research direction of metallogenic regularities and
the prospecting prediction of ore deposit, and also provides important implications for the deep and peripheral prospecting of lead—
zinc orebodies in the ore concentration area of northwestern Guizhou.
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Fig.1 Sketch map of geological structure in northwest Guizhou (a, modified from Jin Zhongguo, 2008; b, modified from Wang
Xinwei et al., 2013)
a: 1—-Paleogene; 2—Jurassic; 3—Triassic; 4—Permian; 5—Emeishan basalt; 6—Upper Carboniferous Maping Formation; 7—Upper Carboniferous
Huanglong Formation; 8—Lower Carboniferous; 9—Anticline; 10—Syncline; 11-Inversion anticline; 12—Dip fault; 13—Fault; 14—Medium—scale
lead—zinc deposit; 15—Small lead—zinc deposits; 16—Lead—zinc mineralization point; b:1—Stratigraphic boundary; 2—Fault; 3—City; 4—The location of
the deposit in the study area; 5—Provincial boundary
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Fig.2 Geological sketch map of the Qingshan lead—zinc deposit
1—-Quaternary; 2—Diabase dykes; 3—The first stage of Middle Permian Yangxin Formation; 4-Middle Permian Liangshan Formation; 5—Upper
Carboniferous Maping Formation; 6—Upper Carboniferous Huanglong Formation; 7-Lower Carboniferous Baizuo Formation; 8—Ore body;
9—Measured fault; 10—Tensional fault; 11-Compressive fault; 12—Torsional fault; 13—The main research ore section
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Fig.3 Alteration zoning plan of Qingshan lead—zinc deposit in middle 1789 m, 1764 m and 1742 m
1-Strong lead—zinc pyritization—calcitization limestone zone; 2—Fault gouge; 3—Pyritization—calcitization limestone zone; 4—Weak calcitization
limestone zone; 5—Normal fault; 6—Reverse fault; 7-Fault fracture zone (The zone contains argillaceous cemented limestone breccia); 8—Fault
fracture zone (The zone contains lead—zinc mineralized calcite cemented limestone breccia); 9-Roadway; 10—Profile position and observation point
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Fig.4 Typical photos of mineral assemblages in different metallogenic stages of the Qingshan lead—zinc deposit
a—The iron ore in the sedimentary period has obvious secondary enlarging edge due to late hydrothermal action and is associated with sphalerite;
b—Sphalerite and galena have a common edge structure; c—Sphalerite contains galena and pyrite; d—Sphalerite contains pyrite and galena, pyrite and
galena have a common edge structure; e—Pyrite metasomatizes sphalerite and is cut through by calcite veins; f—Calcite vein cuts through the galena
ore; g—Calcite vein cut through the sphalerite ore; h—Clumped sphalerite developed in calcite veins; Sp—Sphalerite; Gn,—The first stage of galena;
Gn,—The second stage of galena; Py,—The first stage of pyrite; Py,—The second stage of pyrite; Cc—Calcite vein; Cal—Crystalline limestone
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Table 1 Classification of metallogenic stages of the Qingshan Pb—Zn deposit
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Fig.14 Schematic diagram of structural ore—controlling type in
the Qingshan deposit (see the text for explanations a—c)
1-Limestone; 2—Ore body; 3—Fault; P,/~Middle Permian Liangshan
Formation; C,mp—Upper Carboniferous Maping Formation; C,A—Upper
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Table 2 Structural classification and ore—controlling characteristics in the Qingshan lead—zinc deposit
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Fig.15 Mineralization pattern of the Qingshan lead—zinc deposit(a, modified from Han Runsheng et al., 2020; b, modified from Qian
Jianping, 2001)

a: T f~Lower Triassic Feixianguan Formation; P, ;em—Emeishan basalts; P,y/~The first stage of Middle Permian Yangxin Formation; P,/-Middle

Permian Liangshan Formation; C—Carboniferous; b: 1—Clastic rock; 2—Shale; 3—Limestonel; 4—Brecciated limestone; 5—Breccia; 6—Fault; 7—Ore
body; 8—Tunnel
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Table 3 Trace element content of faulted tectonic rocks in the Qingshan lead—zinc deposit (107

5 FE5 o B g Ag As cd Cu Pb Sb Zn
1 QS-253 (» 0.24 4.50 2.86 2.40 98.00 1.18 383.00
2 QS-255 €D 0.09 7.70 4.64 3.40 92.60 225 537.00
3 QS-260 (D 0.07 5.90 1.62 2.70 138.50 1.51 449.00
4 QS-268 (» 0.04 1.70 0.47 470 21.60 1.82 48.00
5 QS-52 ©)) 532 177.00 20.90 11.80 1020.00 75.10 5750.00
6 QS-53 (2> 5.15 81.50 2.41 6.30 344.00 20.40 458.00
7 QS-56 &) 22.00 64.60 33.10 4.00 3450.00 95.60 8610.00
8 QS-60 ©)) 0.22 11.70 1.66 1.70 230.00 1.78 656.00
9 QS—66-1 (2) 0.04 1.10 0.62 2.10 51.40 0.21 187.00
10 Qs-71 &) 0.25 5.60 228 1.50 199.00 11.20 441.00
11 QS-72 ©)) 0.18 6.40 1.73 1.50 151.00 4.99 391.00
12 QS-80-2 (2) 0.08 23.0 6.41 1.80 211.00 19.40 264.00
13 QS-83 @) 0.10 339.00 10.55 2.70 714.00 173.50 2940.00
14 QS-86 ©)) 2.82 82.50 35.10 3.10 3460.00 2430 3200.00
15 QS-87 (2) 0.07 1.30 3.26 1.50 66.60 0.68 159.00
e (D A1826 mAEAENN: (20 H1743 mAP BURE S DIRRBAAL: ) NS A AR Hh O TR B 1R 25 AE S% LA o
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Fig.17 Tectonic—controlling model of the Qingshan lead—zinc deposit (see the text for explanations a—e)
1-Triassic; 2—Permian; 3—Emeishan basalts; 4—Carboniferous; 5—Fault; 6—Ore body; 7—Calcite cemented limestone breccia; 8—Pyritization zone;
9—Zonation of limestone flakes; 11-Upper Carboniferous Maping Formation limestone; 12—Upper Carboniferous Huanglong Formation limestone;
13—Middle Permian Liangshan Formation clastic rocks; 14—Fluid migration direction
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Fig.18 Prediction target area of the Qingshan lead—zinc deposit
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