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Abstract: Many Pbh-Zn deposits ( occurrences ) are distributed in the Beishan orefield in Guangxi, China. Their
geological and geochemical studies have been undertaken at a relatively low level. Thus, there is no practical basis for
studying their Pb-Zn mineralization and evaluating their mineralization potentials. The Jianwang Pb-Zn deposit is one of
important deposits in the Beishan orefield. In order to reveal the substitution mechanism of trace elements in sphalerite and
pyrite of the deposit, the characteristics of ore-forming fluids and the genesis of the deposit, and to explore the lead-zinc
metallogenesis in the area, in situ trace element analysis of sphalerite and pyrite from the Jianwang Pb-Zn deposit has been
conducted by using the LA-ICP-MS in this paper. The results show that Mn, Fe, Cd, Ga, and Ge in sphalerite and Mn,
Co, Ni, and As in pyrite had entered into these mineral lattices mainly by direct or coupled substitution mechanisms; Ag
and Pb in sphalerite and Cu and Pb in pyrite could occur in mineral crystals either as solid solution or as micro-sized
inclusions; Mineralization temperatures of the Jianwang Ph-Zn deposit vary from 89 C to 191 °C (average 124 C). In
addition, compositional characteristics of Mn, Ga, Ge and In in sphalerites of the Jianwang deposit are relatively similar to

those of the MVT deposits. Based on the binary model diagram and the Co/Ni values of pyrites, combined with geological
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characteristics and properties of ore-forming fluids of the deposit, it is believed that the Jianwang Pb-Zn deposit belongs to

the MVT deposit.

Key words: Jianwang lead-zinc deposit; LA-ICP-MS;trace elements;sphalerite; pyrite
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Fig. 1 Regional geological sketch map of the Beishan orefield
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Fig. 2 Simplified geological map of the Jianwang lead-zinc deposit

PR 4B 4F (1997) 1

B3 AEAVERTTR 0 5 I PR i

Fig. 3

A profile of No. 0 exploration line of

the Jianwang lead-zinc deposit
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Fig. 4 Field and microscope photographs of different textures and structures of typical ores from the Jianwang lead-zinc deposit
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Table 1 Trace elements in sphalerites from Jianwang Pb-Zn deposit (x107°%)
S Mn Fe Co Cu Ga Ge As Ag cd Sn Sb Tl Pb
JW-01D-01 13 1310 0. 60 11.2 0. 05 25.5 2.48 27.1 366 0.04 12.7 0.63 177
JW-01D-02 10.5 1410 — 9.30 0.58 41.6 0.43 30.7 1110 0.47 1. 06 1.62 204
JW-01D-03 6.91 214 0.02 9.31 0.38 26.8 0. 06 21.4 1190 0.41 0.14 0.31 66. 1
JW-01D-04 14 414 0.01 16.3 0.52 55.1 0. 67 39.4 1060 0. 31 0.52 0. 82 190
JW-01D-05 18.5 511 0.02 8. 11 1. 86 38.3 3.15 29.3 1120 0.90 24.3 0. 80 279
JW-01D-06 22 634 0.02 9.18 1.28 47.17 6.49 34.8 1010 0.98 33.8 0.96 193
JW-01D-07 18.8 80.5 0.04 9.56 0.97 30.9 0.73 23.2 878 0.41 1. 86 0.53 105
JW-01D-08 14. 4 695 — 4.81 2.19 42.8 2.62 31.9 1190 0.76 3. 14 0.67 127
JW-01D-09 19.2 2510 — 8.48 1.30 49.2 5.47 35.2 1350 0. 82 47.1 0. 66 720
JW-01D-10 9.32 381 0.01 10. 1 1. 66 35.0 0.61 25.5 960 0.36 0.21 0.45 99. 4
JW-02C-01 — 1700 0.03 1.20 0.03 22.1 1.25 19.2 2130 0. 49 0.05 0. 68 758
JW-02C-02 4.91 2430 — 0.99 — 32.8 3.04 17 2510 0.10 0.01 1.37 270
JW-02C-03 13.8 2410 — 2.57 0.16 190 2.75 121 1300 0.26 0.11 1.10 508
JW-02C-04 10.5 1150 0.01 0.90 0.29 24.3 — 17.6 2020 0.10 0.03 0. 80 279
JW-02C-05 12 705 0.01 0.56 1. 15 16.9 0.70 21.1 2740 0.33 0.07 0.73 297
JW-02C-06 10. 1 3500 0.11 1.51 0. 04 127 7.06 94. 6 1200 0.19 — 0.97 353
JW-02C-07 4.57 792 — 1.09 1.08 7.59 0.79 14.7 4560 0.26 0.72 0.20 126
JW-02C-08 5.85 3140 0.02 1. 40 0.01 116 0.56 73 1950 0.38 — 1. 06 230
JW-02C-09 2.90 341 0.01 1.03 0.70 1.76 0. 89 8.71 6020 — 0.03 0.11 129
JW-02C-10 13. 4 983 0.01 0.57 0.20 8.83 2.43 13.4 3530 0.15 — 0. 62 828
JW-03A-01 1.71 796 0.05 2.08 0.31 86.7 0.72 9.22 1900 0.03 0. 10 0.97 652
JW-03A-02 11. 8 933 0.01 2.76 1. 64 117 — 8.01 2080 0.29 0.17 1.91 1150
JW-03A-03 8.37 507 0.02 2.13 0. 54 63.7 0.39 6.45 1820 0.03 0. 10 0. 82 261
JW-03A-04 9.21 2170 0.05 2.78 0. 46 259 1.63 36.5 1490 0.19 0.50 2.81 1770
JW-03A-05 14.9 390 0.01 2. 60 0.56 105 1.34 11.3 1440 0.17 0.28 1.74 321
JW-03A-06 9.29 3660 — 3.56 0.22 211 1.99 17.5 870 0.28 0.01 2.56 372
JW-03A-07 4.70 473 — 3.02 0.47 29.8 0.16 4.06 1160 0.18 0.02 0.44 68.5
JW-03A-08 6.10 1070 0.01 2.02 — 63. — 4.16 1280 — 0.05 0.43 85.9
JW-06A-01 5.79 5450 — 9.22 0.03 104 1.55 41.6 648 0.10 0.21 0.90 165
JW-06A-02 2.30 520 — 7.22 0.48 88.9 0.19 13.3 647 0.10 — .30 62.9
=" RN AR TG FR
R2 EREHTARERTRELRSE
Table 2 Trace elements in pyrites from Jianwang Pb-Zn deposit (x107°%)
FE i 5 Mn Co Ni Cu Zn Ga Ge As Ag cd Sn Sb Tl Pb
JW-01D-11 13.8 1.71 161 11 57900 1. 41 3.48 81.6 9.43 279 1. 08 21 1. 86 1590
JW-01D-12 0.72 0. 14 25.1 10.9 2.97 0.07 2.09 129 6.97 0.02 0.13 24 1.50 1010
JW-01D-13 7.09 0.07 50.7 6. 46 254 0.16 3.99 36.9 5.31 0. 66 0. 06 9. 80 1.65 2430
JW-01D-14 8.27 0.44 54.7 11.3 437 0.07 3.02 54.1 8.41 9.11 0.30 7.27 1.55 2120
JW-06A-03 0. 45 0.10 28 1.85 0.33 0.03 1.30 33.1 0.33 0. 41 — 1.08 0.20 149
JW-06A-04 1.68 0.15 132 2.38 75.1 0. 04 2.05 81.3 3.29 0.92 0. 06 7.37 0.77 1750
JW-06A-05 1.01 — 1.43 3.96 7.04 0.01 1. 66 22.2 3.07 0.95 0.96 1. 80 0.50 2070
JW-06A-06 1.75 0.05 0. 96 3.31 17.4 0. 04 1. 69 26. 8 2.38 0.36 0.08 0. 86 0.44 1420
JW-06A-07 1. 46 — 9.05 4.38 18.3 0.03 1.85 192 3.98 2.25 0. 60 2.59 0.84 2190
JW-06A-08 0.15 — 72 0.76 17.5 0.02 1.22 94.6 0.48 0.36 0.14 1. 00 0.12 76.3
T —" SRR R TR PR
FMn Z RN 0.15x107° ~13.8x 107, B N 3. 64 % 107°~9.43%x10°° , ¥4 {H H 4.36x107°;Sh 2 0. 86 %

107, Ni %58, 0 0.96x107° ~ 160x 10, Bl g 53. 4%
107°;Cu N 0.76x107° ~11.3x107° , YJ{li h 5. 63x10°°;
Ge }1.22x10°°~3.99x10°°  H{E K 2. 24x10™° ;As Ky
22.2x107°~192x107° , ¥J{H K 75. 1x107° ; Ag 4 0. 33x

107°~24.0x10°° , ¥J{H A 7. 67x10°°; Pb fE B2k H" p
T, MRS B D E O R 2 R A
X, M 76.3%x107° ~2430x 107", B{H Jy 1479%x107°,
HAICE U Ga.Co.Cd . Sn F&EKZET 1x107°,
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Fig. 5 Box line diagram for contents of trace elements of sphalerites(a)and pyrites(b)
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Fig. 6 Representative LA-ICP-MS time-resolved depth profiles for sphalerites (a, b) and pyrites (c, d)
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Sb.Ag.As . Cu . Pb & A7 B 50k 8l i B 22 5+ 4%
AINIAE S 2 R e AT E B DL BRI R A T
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al. ,2022) ., & 6a.6b FH] Mn™ Fe™ I Cd* & Ei %
AN kS Zn™ B e (Fe**, Mn™, Cd* <
Zn2+)O

Ge.Sh . Ag As . Cu FLER, H THAERKMNE
TP AR RIS [F] Y R A 3R R DURE BRG0PI
AN itk b, Ge % Fl Cu B¢ Ag IR & IE X
AN BE B & 4% (Johan, 1988 Belissont et al.
2014) , FEEEREINEED ) Ge Ml Cu Ag 777 — & A&
PE(E 7a.7b) ,F M Ge AT LA T 4Zn* <> Ge' +2Cu”
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BIt Kk AN A% . Ge F1 Cd B AT B B A1) 671 A
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(E 7d.7e) , B W 57 2 B ( Bonnet et al. ,2017;
Hu et al. ,2021;Luo et al. ,2022) , Ge* F1 Ge™ [ [A]
BHETE T IN R, Br L BE B R N BE B T I Ge
Al fEiE T Ge' +M* >3 (Zn, Cd) > B Ge’" +M* <2
(Zn,Cd)> (M g Pb 5 Mn) B9HE-S LK 7E AN FE 5
mnAs . LA, TESRIS R BT, AT BEAEAE ZnT o

B 7 YRR RN B i DT R —ICAH R

Fig. 7 Binary correlation plots of trace elements in sphalerite from Jianwang Pb-Zn deposit
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Ge™ 1) 4% %5 it ( Bonnet et al.
2022)
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,2016; Yang et al. ,

Jo [ 56 < TV A RE IR DR A Ak 4 i 0 R 2H R
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Fig. 8 Binary correlation plots of trace elements in pyrite from Jianwang Pb-Zn deposit
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2014) , {HARE H A B9 AT 5T, 8 2k 12 2 2 i 72 b
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(Maslennikov et al. ,2009; It 2% 55, 2012 ; Deditius et
al. ,2014 ;Belissont et al. ,2016; Rottier et al. ,2016)
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Fe\Ga\Ge‘In\Ag\Cd\CO\Cu)%Kgiﬁg%m*ﬁ%
(Maller, 1987 ; Cook et al. ,2009 ; Maslennikov et al. ,
2009;Ye et al. ,2011; Frenzel et al. ,2016), S5 &
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YE R 3. 6107 5 24 f P E R R IN B 07 In/Ge 2R
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al. ,2009; Pfaff et al. ,2011; Ye et al. ,2011; Hu et
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Fig. 9 Comparison of plots of temperatures versus sensitive element contents of sphalerites in the Jianwang

Pb-Zn deposit and different types of deposits
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JH) B 2 T I R AT R A0 TRl ek T 3R A U
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Fig. 10  Binary correlation plots of Mn vs. Ge (a), (In+Mn) vs. Co (b), (In+Ge) vs. Co (c), (Co+Mn) wvs.
(Cu+Ag) (d) of sphalerites in different types of Pb-Zn deposits
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