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Comparative and geological significance on geological and geochemical charac-
teristics of Pb and Zn mineralization in Northwest Guizhou and East Guizhou
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Abstract

Located in the eastern of the western metallogenic belt and southern parts of the eastern metallogenic belt in
the Upper Yangtze platform, the lead-zinc mineralization areas in Northwest Guizhou and West Guizhou have
widely produced carbonate-hosted Pb-Zn deposits. The comparative study of metallogenic geological characteris-

tics and mineralization shows that the lead-zinc deposits in the two metallogenic areas have the common character-
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istics of that, no direct genetic relationship with magmatic rocks, the host strata and ore-bearing lithologies are
mainly carbonate rocks, while fault & fold structures and carbonate rocks are the main controlling factors. In the
ore-forming fluid, S is derived from marine sulfate thermochemical reduction (TSR), C is mainly formed by the
dissolution of marine carbonate rocks, H,O is mainly composed of water in sedimentary formation and metamor-
phic water, and a small amount of atmospheric precipitation is involved. Pb, Zn and other ore-forming materials
are mainly derived from the basement strata and ore-bearing horizon, which provide part of the source. The miner-
al composition of the ore is simple, the wall rock alteration intensity is weak, and the epigenetic mineralization
characteristics are obvious. In Eastern and Northwest Guizhou, there are also significant different characteristics
with that fold and fault structures controlling the distribution of deposits, ore bodies being mainly layered and
steep dipping veins, main associated elements Cd-Se (part Ge) and general associated elements Ge-In-Ga-Ag,
metallogenic age concentrating in the periods of (510~410 Ma) and (230~192 Ma), and the metallogenic dynamic
background being Caledonian and late Indosinian, respectively. From the analysis of metallogenic geological back-
ground and exploration status, it is thought that there are favour geological settings for the carbonate-hosted lead-
zinc mineration in Guizhou, the exploration and research degree is generally low, and the exploration space and po-
tential are large. The deep and lateral extension of known deposits in the two metallogenic areas and mineralization
concentrated regions are important prospecting target areas. It is expected to achieve new prospecting breakthrough
with strengthening the understanding of MVT metallogenic theory, deeply integrate big data mining technology, in-
tegrated ore deposit metallogenic model+geophysical anomaly+geochemical anomaly into one effective method of
prospecting, construct the deep prospecting prediction model, and increase the deep engineering verification.

Key word: geochemisty, metallogenesis, lead-zinc deposits, Nortnwest Guizhou and East Guizhou
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Fig. 1 Geotectonic location map (a, after Guizhou Geological Survey Institute, 2017) and lead-zinc deposits distribution map

(b, after Jin et al.,2020) of Guizhou Province
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Fig. 2 Geological sections of typical ore deposits (after Jin et al., 2020)
a. Zhugongtang deposit; b. Shanshulin deposit; c. Nayongzhi deposit; d. Niujiaotang deposit

BRI BICR DT A AL B s A 3 R

MR RN R R BT . B 2 HUTUERMIERS L

IR M DX B PR L b 722 32 S AR KGR 5 i A A

20 JiiCIR e R IR BB AT Ak, R DL /b A AR i B PG B AR M DA B T b SRR AR B AT A
b, s I, SR 22 Stk o o AR 2 2R MAE . (D K

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Ha2E 3

AP A B VU AL S B AR BT R AT DX B R S R T L R H M B X 535

WA AL E AT LT B MG bR
W5 ARA TR AR @ 07 R B2 Tk &
A, WA 2 G A e T BN iRIR e ) B
A R H B4 DX IR 2 417 JSCRE By A, W7 22415
B BRIR Eh e EAE N R 5 AR BT R B
@ B W A TR 5, B LT B IR B
RN R/ R R RSN = oy SN R A G
i) AR SR © B AR S SRR
T ARG Eh AL 2k JEUE T (TSR) \C EESK F i
ARBR IR R 5 AV AV H,0 2% by 1t 3 7K A8 J5T 7K 26
I, TR A A KSR 25, Po  Zn S5 1800 1) Jo 32
TR IR T AR R MR AT R AL SR A T MU

OF: Eoyt: GIPEJ 5N AN R S S SY LN
B

B PEAL B AR 2 BT XY R A SRR AR 25 S
PR AW, R A Rl B 3l
SR AT IS AR R S OGRS AR
TR A, WE R

3 MERALSEREAERT L
31 R HRRE

3.1.1 Sz
M2 MK 3 AT, Va5 R (A B g

F1 B BREERT KR BRBEERER SHREMVT# AX L&

Table 1 Diversity of metallogenic geological characteristics in lead—zinc metallogenic area of Northwest Guizhou and East

Guizhou and comparison with typical MVT deposits
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Table 2 Comparison of S and Pb isotopic compositions of deposits in eastern Guizhou and northwestern Guizhou lead-zinc

metallogenic belts
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Fig. 3 Sulfur isotopic compositions of typical lead-zinc deposits
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Table 3 Comparison of ore-forming fluid properties of lead-zinc deposits in Northwest Guizhou and East Guizhou
JH SR VE WImE NS . . = ey
B B R BLH iR B R — 5150/% @%{Mﬁ @%Mﬁ@ﬁ% R AL %’H
R JEPC w(NaCl,)/% BT N3 Ao
0.62-1830  —0.50—1.00 176196 B DLV P AN RORE A AR, 4391
s FEMFERL  91~155 (’9 85/1'3) ( o 6/55 (1'9 16/6') LR BB 90% LU L 5% 547 . S-RPIAREL  alb
i | ' ' SEURTT A O 10%- 25%

) * 15.74~25.70  -2.24~+1.05 17.09~23.88 Ca2"-Na'- 5 c.d,
AT ESIAfYE 102~121 SO, -CI-F- H,0-CO,-CH,

o (20.72/2) (-0.25/19) (20.37/20) Mg?"-K* e

ity o

8.90~21.10  —0.50~+1.50 Ca¥-Mg¥-  CI-SO, -
WL 92~193 21.2~25.1(22.4/8) H,0-CO,-N,-0,-CO f
(15.4/3) (+0.98/8) Na™-K' F--Br®
WPURL  fErE 2 185913 16.05~21.20  -2.79~+1.11 14.59~23.05 Ca*Na‘*-  CI-SO. -  H,0-CO,-CH,-C,H,- .
Wty Hg (18.63/2) (-0.32/13) (20.88/13) Mg?*-Li* Br-F- CO-H,S &
. ~7.53~+1.73 13.85~21.88 Ca2-Mg**- B}
BREEERLE  120~240  2.1~12.9 £ SO; -CI- H,0-CO,-H, i
(-3.85/31) (18.11/31) Na*
A 3.9~22.6 -1.4~-3.1 18.8-20.3 Ca?*-Na'- . H,0-CO,-CH,-CO-N,-

T KRR 175247 502 crp- TOCOrCHACON
Je4s (14.25/5) (-1.93/7) (19.54/7) Mg?"-K* H, ik,
FERL 6.31~10.53  -5.0~-3.90 Ca?*-Na'- ) l.m

e AL 110~276 18.9~19.6(19.2/5) SO, -CI-F- H,0-CO,-N,-CO-CH,
Wi (8.94/3) (—=4.04/5) Mg?"-K*
. 6.09~19.39  -53~-3.40 14.7~19.5(17.62/  Ca*-Na'- -
PR 150~270 S0, -CI--F- H,0-CO,-H, n
(12.38/3) 0(-4.54/9) 9) Mg?-K"
=R 3.1~113  -527~-0.76 14.57~21.84  Na™-K'-Ca*'- ) 0.p.
4 SREE 123~220 CI-S0; -F- H,0-CO,-CH, P

B[4 (6.3/4) (-3.43/10) (18.7/10) Mg?* q
20N o 5.30~38.5 -3.5~-2.1 16.8~18.6 Ca**-Na'- H,0-CO,-

e SEUIR O 150~250 CI-F~ - r.s

i (14.81/15)  (-2.8/20) (17.71/16) Mg?*-K*-Li* CO-CH,

12 (9.85/13)F /8 CEYIME/AE T B0 sa. 5 /2, 20185 b. ARERHIZE 1 20165¢c. TAEEEE, 1996;d. BAE4SE, 1990;e. MER%E,2005;f T £ IM%,2017a;

g JA =%, 2014;h. JH =%

,2016;i. Wei et al., 2021;j. 75, 1986;k. £, 2001;1. Zhou et al., 2013b;m. Zhou et al., 2018; n. Zhou et al.,

2013a;0. Han et al., 2007;p. He et al., 2020;q. Wei et al., 2021 ;r. T B4, 2004 ;. H1Hi 5, 2015,

A R A, A NE £ SW iz 8 1 i i P 5
S4HE 1 ) $ ok T AR R R ) B B R TR
b i vk R R U A T (P SOR A L 2017), XA
AT b R BB R IR o B PR s i A4 3 % R
BT B R, T R T BUB AR XA R IR R
YL TR S BRI EE R R 22—
3.1.3  EE[E Z AR

WV R R A [ 67 28 41 1R 28 Pb/ 2% Pb=
38.870~39.480, F 4 39.193;27Pb /2%Pb=15.755~
15.802, -1 15.782;2°°Pb/2%Pb=18.481~18.758, F-13
18.642. HS/REVEEW IR rh 4[R2 3 41 2°Pb/2%Pb
=37.922~38.888, ¥ 14 38.125;27Pb /2*Pb=15.621~
15.875, F 14 15.683 ; 2°°Pb/2%Pb=17.828~18.266, “F- 13
17.979(32) o XTLCRT 0, By PU AL A AR IR IR 6 3R
ZH R AE X B AR YRR IR R B R A s #E
Ry T A X E R R A 2 (R B A

2]
1999; ¥ Jp 2, 2004 JH 5545, 20105 4 1 [6 45,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

2016) . BEAR, A PE 2R A — B8 AR SE I — R 50 A fa
W IR IR) A7 28 2H % s I 38 34 S i R AT e 4 (3
2,3 3), ATRESE A AR N NE—SW iz 74 7 [nl 1Y
FWt . RS ARAZAR L PR PR LR IR
PO R IR AR DR HEE A IR, B I A B 3
FE B WA , 55 Zhou 25(2013a;2013b;32013¢) 7 i
PUALEY R IR AR 2 B T 0] — 350, % 7 76 4 L U
27 M B T AR R AR X, T R R T R 24
FE T YT

H P AL AR X T (] 5) AT LA Y A IX R 43
FEMVE A L HAE Po bz b, R 4w L
FER A A A IR 12 Ho 5 R A
M B R PR R4S (R 28 A R A Rl B
AR WS B ) ORI A — B — AR e (B
B ,2004) ;10230 IKIBAZ RETEER RS 74
IR AR AR AR, V6 AT H5E S5 35 1L Ak 4k
Z[8], BB BT ) SBT3 W] B T R A M

http://www.cnki.net



FA2E H3M AP A B VU AL S B AR BT R AT DX B R S R T L R H M B X 539

K4 SAVEYREDT RBR SR 3R 2R 5 P (HE X 5 %45, 2004)
Fig4 Carbon and oxygen isotopic compositions of typical lead-zinc deposits (after Liu et al.,2004)

5 MALEVREDT RAT I A2 3R 4 i 2 (5 Zartman et al., 1981)

Fig.5 Schematic diagram of lead isotopic composition of typical lead-zinc deposits(after Zartman et al.,1981)
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Table 4 Geochronology of lead-zinc deposits in west Hunan-east Guizhou and northeast Yunnan-northwest Guizhou
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Fig 6 Schematic ore-forming model of the lead-zinc deposits in Northwest Guizhou Province(a, modified after Han et al., 2020)

and ore-forming model of the lead-zinc deposits in East Guizhou Province(b)
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