5 4955 6 hOE R Vol.49, No.6
2022412 A GEOLOGY IN CHINA Dec. , 2022

doi: 10.12029/gc20220613

JIHT, W AR 2R, H SR TR, E R BPE . 2022, B VYL SR T EYERDT AL 1 Bk AL 2 0 5T SRR S0 )], B, 49(6):
1875-1892.

Wan Xin, Han Runsheng, Li Bo, Xiao Xianguo, He Zhiwei, Wang Jingteng, Wei Qingxi. 2022. Tectono— geochemistry and deep prospecting
prediction in the Lekai lead—zinc deposit, Northwestern Guizhou Province, China[J]. Geology in China, 49(6): 1875—1892(in Chinese with English

2o db R I ERTEN RAISHBKIL F 03
R R aR AT Yol

T A R SRR SR, IS, HRE

(1AL BT AL P o®mab AL, =8 %9 650093;2. 55 A Ak JF & 3% 5B A TR &), 50 St 550002
3. P AR 4R T T RZ AR IEA A, =& 9 650051)

abstract).

R E . [FF 5% B8 R R I S AR S PY AU A R 4 X B R I IR 22—, 5920 86 X AR IR B 27
NW [] W4 A AN, AR EYERT R ™ 4% 52 NE [n) Wiks i) 1 3 ], SR04 XA ERm R LA — 3500 sl b
T AAT o AT B PE G AR TT H X % 28 )1 TR S e e XV R TR ER R ™ A e n 2 L (AR R | R G
FETE R AT RS 1 MR (b 25 07 ik o [ SR 45 3R 2 X P g s AU AU [ “ 2 T2 A0 RN N0 3R 43t 3
FIE LA, 43R 4 FhOA W] (A4 66 A A% < ¥ P 00— B SR DI (7 SRR ) L B S 01— L LD (NE AG ) (e L
TR HA ONW A 38 ) B 2 TR HE A (e SN AG ) . Wi 24k 1t 28 = 2 e B0 R IR o™ B B I i % o 2 41 (Sb—
As—Hg) "1l T B B 13 % 0 2R 24 6 (Zn—Pb—Cd) 5 v i TR B Be i e T R 4145 (In—Sn—Ni—Cu). [ 412 ]
NE AT Az R A A AR R, e S A - T L [ SW IR NE [RIZ 5, 48 ™ KBS 6 A~ (i $8 HE IX
X E R AGEHERA: BRI TR TR B PRARE BT s AR AR IR ; B VE I R D B A TR
Bl FAEDE T 4 FOR [ R R 2R RN R MRS AR AR B T IRE R BB R T 6K

BRI,

FESFES: P552; P632°.2 MHERFEE: A XEHS: 1000-3657(2022)06—1875-18

Tectono—geochemistry and deep prospecting prediction in the Lekai lead—zinc
deposit, Northwestern Guizhou Province, China

WAN Xin', HAN Runsheng', LI Bo', XIAO Xianguo’, HE Zhiwei’, WANG Jingteng’, WEI Qingxi’

(1. Southwest Institute of Geological Survey, Geological Survey Center for Non—ferrous Mineral Resources, Kunming 650093,
Yunnan, China, 2. Guiyang Mining Investment & Development Corporation. Ltd., Guiyang 550002, Guizhou, China; 3. Kunming
Prospecting Design Institute of China Nonferrous Metals Industry Co., Ltd., Kunming 650051, Yunnan, China)

s HEE:2019-11-19; % B HH#A: 2020—05-31

E®TH : HEKARFEESTH (41572060.U1133602) .~ 82 H T H (2014) K 2AEGVEITH (20160039) B2 < FA 0T 7 55 I 15
TR TRESH 2 (2010) Al mg 24 GBI BRI (2012) 6452 B

TEB R S8, T3, 1993 4F -1, Ny 7= 545 S5 4% T4 ; E—mail: 782030310@qq.com,

ERESE #EIEA, 5 196448, DF5 01, WA S0, A EAa 18 sty ) 0327 R A PRIUIRNT PR2FEF5T 3 E—mail: 554670042@qq.com,

http://geochina.cgs.gov.cn H1[E 1T, 2022, 49(6)



1876 i 5] b J 2022 4F

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

[Objective] The Lekai lead—zinc deposit, located in the Pb—Zn deposit concentration of northwestern Guizhou, is one of the small—
scale lead— zinc deposits newly discovered in recent years. Different from most lead— zinc deposits in the Pb— Zn deposit
concentration of northwestern Guizhou, the Lekai lead—zinc deposit is controlled strictly by NE trending fault—fold structure, which
is similar to most lead— zinc deposits in the Pb—Zn deposit concentration of northeastern Yunnan. The current research provided
significant implications for the deep exploration in the Lekai lead—zinc deposit and the Sichuan - Yunnan - Guizhou Triangle area
(SYGT). [Methods] This study applied a large deal of detailed structural analysis on mechanical properties for faults and folds in the
mining area and tectono— geochemistry method. [Results] The results showed that duo— type and A— type are the main ore—
controlling structural styles in this area. Moreover, three tectonic associations have been divided, which are correspond to four
tectonic systems, namely Hercynian to Mid Indosinian, Late Indosinian to Early Yanshanian, Mid—Late Yanshanian, and Himalayan
epochs. The trace elements concentrations of tectonites represented three element associations of principal factors, including frontal
halo elements (Sb—As—Hg) in low temperature ore— forming stage, mineralization—halo elements (Zn—Pb—Cd) in medium—low
temperature ore—forming stage, and tail—halo elements (In—Sn—Ni—Cu) in medium temperature ore—forming stage. [Conclusions]
In four tectonic systems, ore— forming tectonic system corresponded with Late Indosinian to Early Yanshanian. According to
anomaly features and their distribution regularities, the possible migration direction of ore— forming fluid is from southwest to

northeast, and six target prospecting areas have been put forward in the depth of mining.

Key words: tectono— geochemistry; abnormal gradient; prediction of deep prospecting; deposit tectonic analysis; Lekai lead—zinc
deposit; Northwestern Guizhou; mineral exploration engineering

Highlights: The current study summarized four tectonic systems and proposed the ore—forming tectonic system in the Lekai lead
zinc deposit. A new direction for depth prospecting prediction has been provided in the six important target prospecting areas.
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Fig.1 a—simplified geological map of the Lekai lead—zinc deposit; b—distribution of the main fold—belts in the Sichuan—Yunnan—
Guizhou district (modified from Liu Hechang, 1995); c—BB’ measured geological profile of the mine
1—Wangchengpo Formation; 2— Yaosuo Formation; 3— Tangbagou Formation; 4— Xiangbai Formation; 5— Jiusi Formation; 6— Shangsi Formation;
7—Dapu Formation; 8—Huanglong Formation; 9—Baomoshan Formation; 10— Liangshan Formation; 11— Qixia Formation; 12—Maokou Formation;
13—Stratigraphic boundary; 14—Fault and number; 15—Anticline; 16—Syncline; 17—Ore body; 18—Attitude; 19—Provincial boundaries; 20—Research
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Fig.2 Photographs showing main ore textures and structures of the Lekai lead—zinc deposit
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Fig.4 Profiles and photographs of fractures at point LK 11 of the Lekai lead—zinc deposit
a, b—Picture and sketch map of NE trending fault; c—Projection map of the Wulff net about the fault; Fig.4b: (1)—Dark—gray dolomite breccia;

(2—Schistose fault gouge; (3—Pale gray dolomitic cataclasite; Cc—Calcite
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Table.1 Varimax rotation factor load matrix for tectonites in Lekai lead—zinc deposit
LR F, F, F; F, F;s Fe F; Fs TR F, F, F; F, F;s Fs F; Fs
EISH i ‘ SR ’ ‘
ALO; 0.459 -0.018 0.156 0.053 0.789 0.105 0.140 0.211 Ge 0.658 0.417 -0.142 0.342 0.097 0.100 0.135 -0.108
TFe 0.315 0317 0.135 0337 0.556 0.031 0.384 0.222 Rb 0.838 0.106 0.210 -0.126 0.274 0.008 0.047 0.285
CaO -0.341 -0.049 0.008 -0.777 -0.147 -0.204 -0.206 -0.067 Zr 0.706 0.000 0.134 0.243 0.223 0.483 0.011 0.232
MgO -0.255 0.010 -0.062 -0.118 -0.363 -0.714 0.079 -0.015 Nb 0.858 0.035 -0.114 0.331 0.082 0.011 0.079 0.099
KO 0475 -0.073 0.107 -0.129 0.796 0.074 0.051 0.097 Cd 0.000 0.798 -0.009 -0.054 -0.010 -0.029 0.193 0.067
Na,O 0.255 0.236 0.040 0.015 0.497 0.068 0.047 0.237 In 0.101 0.139 0.832 0.024 0.101 0.012 0.097 0.192
MnO 0.026 0.237 -0.015 0.117 0.176 -0.488 0.179 0.134 Sn -0.005 -0.090 0.778 -0.016 0.030 0.009 -0.009 0.067
TiO, 0.757 0.057 0.227 0.052 0.330 0.274 0.060 0.352 Cs 0.862 0.121 -0.060 -0.099 0.288 -0.142 0.080 -0.014
Ba 0.662 0.074 0.155 0.016 0.272 0.141 0.092 0.392 REE 0.783 0.075 0.205 -0.011 0.199 0.210 0.031 0.236
Sr 0.046 -0.119 0.064 -0.646 0.252 0.436 -0.193 -0.004 Hf 0.831 0.032 0.189 0.192 0.204 0.219 0.072 0.266
Cu 0338 0.150 0.503 -0.070 0.066 0.162 0.200 0.181 Ta 0.695 -0.002 0.114 0.132 0.062 -0.021 0.076 0.215
Zn 0.161 0.877 0.083 0.069 0.097 -0.129 0.251 0.111 W 0.216 -0.066 0.035 0.025 0.044 -0.091 0.031 0.338
Cr 0482 0.151 0274 0.298 0.193 0.188 0.184 0.568 Pb 0.084 0.823 0.095 0.122 0.055 -0.055 0.250 0.017
Ni  0.137 0.177 0.543 -0.028 0.255 -0.015 0.127 0.681 Bi 0.565 -0.004 0.118 0.097 0.029 -0.022 0.177 0.090
V0206 0293 0362 0.009 0223 0.046 0.242 0.690 Th 0.926 0.059 0.074 0.059 0.202 0.071 0.035 0.104
Li 0.842 0.066 -0.028 0.001 0.151 0.080 0.027 -0.113 As 0.080 0.182 0.125 0.144 0.127 -0.093 0.774 0.248
Be 0.760 0.053 -0.221 -0.034 -0.076 0.062 -0.075 -0.373 Sb 0.046 0.278 0.014 0.043 0.047 -0.097 0.797 0.044
Sc 0.579 0.163 0.067 -0.046 0.345 -0.156 0.091 0.469 Hg 0.130 0.273 0.087 0.122 0.038 -0.049 0.726 0.007
Co 0.678 0.050 0.073 0.008 0.131 -0.069 0.045 0.337 Expl.Var 11.034 2.965 2.554 1.727 3.022 1.615 2.480 2.992
Ga 0.748 0.107 0.230 0.066 0.252 0.060 0.038 0.409 Prp.Totl 0.290 0.078 0.067 0.045 0.080 0.042 0.065 0.079

o TFe 4k, Expl. Var 77 Z i, Prp. Totl 105 2 5Tk %,
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Fig.11 Tectono—geochemical anomalies and geological map of the Lekai lead—zinc deposit
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