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Abstract: The Qingshan lead-zinc deposit, located in the Weining— Shuicheng metallogenic belt, is a typical Pb-Zn
polymetallic deposit in the northwestern Guizhou deposit concentrated area. In this paper, the textures and compositions of
pyrite, marcasite and sphalerite of the Qingshan deposit have been studied in detail through the field investigation
combined with the optical microscope, analytical methods of the field emission scanning electron microscope, Laser
Raman spetrometer, and electron probe microanalyzer. It is concluded that the deposit was formed by multi-stage fluid
mineralization events. Water-rock (or fluid-mineral) reactions and temperature changes could have played important roles

in the ore precipitation process. Three mineralization stages in the deposit have been classified. They include the early
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mineralization stage (S1), main mineralization stage (S2) and late mineralization stage (S3). Five generations of pyrites
(Pyl to Py5), three generations of sphalerites (Spl to Sp3), two generations of marcasites (Mrcl and Mrc2), two
generations of galenas (Gnl and Gn2) and two generations of calcites (Call and Cal2) have been identified. The Pyl,
Mrcl, Py2 and Gnl were mainly formed in Stage S1; The Py3, Py4, Spl, Sp2, Gn2, Mrc2 and Call were mainly formed in
Stage S2; The Sp3, Py5 and Cal2 were mainly formed in Stage S3. Pyrite is relatively rich in As, Ge, Pb and Au, but poor
in Co, Ni and Cu. As and Au occurred possibly as isomorphic substitution in pyrites (Py4 and Py5). Sphalerite is relatively
rich in Fe, Cd, Ge, Cl, but poor in Mn, In, Hg, Sb and other trace elements. Fe and Cd occurred possibly as isomorphic
substitution in sphalerites (Sp2 and Sp3). The increase of temperature and supersaturation of fluid in the S1 stage fluid
evolution process promoted the transformation of marcasite to pyrite, and the primary enrichment of the ore-forming
element lead. The S2 stage ore-forming fluid with moderate temperature had strongly interacted with wallrocks
(water-rock interaction) which caused the leaching of As and partial ore-forming elements. In the early S2 stage, the
ore-forming fluid was in relatively high temperature and relatively stable environment. In the late S2 stage, the
ore-forming environment was unstable and the temperature was decreased. This process continued until the S3 stage.

Keywords: Guizhou; Qingshan lead-zinc deposit; Pyrite; Sphalerite; Texture; Chemical composition
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Fig. 1. A tectonic map showing position of the northwestern Guizhou Pb-Zn deposit concentrated area (a) and geological sketch

map for the northwestern Guizhou Pb-Zn deposit concentrated area with location of the Qingshan Pb-Zn deposit (b).
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Fig. 2. Geological sketch map for the Qingshan lead-zinc deposit.
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Fig. 4. Photos for typical hand speciments of ores from the Qingshan lead-zinc deposit.
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Fig. 5. Photomicrographs showing micro-textures of ores from the Qingshan lead-zinc deposit.
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Table 1. Electron probe analytical results of pyrites and marcasites from the Qingshan lead-zinc deposit

e ¥ Fe Mn Cu  Hg As Ge Se S Pb Au  Ag Sb In it
Qs-20-3-2-01 Pyl 465 - - - - - - 53.5 - - - - - 100.1
Qs-20-3-2-04 Pyl 50 - - - 003 003 - 53.0 - 0.05 - - 0.01  99.1
Qs-20-3-2-06 Pyl 462 - - - - - - 53.8 - - - - - 100.0
Qs-20-6-02 Pyl 464 - - - - 0.04 0.02 536 - - - - - 100.1
Qs-20-6-07 Pyl  46.1 - - - - - - 53.7 - - - - - 99.8
Qs-20-6-10 Pyl  46.0 - - - - - - 53.5 - - - - - 99.5
Qs-20-6-11 Pyl 465 - - - - 0.02 - 53.6 - 0.03 - - - 100.1
Qs-20-6-13 Pyl  46.8 - - - - 0.0l 002 536 - 0.02 - - - 100.4
FRIME Pyl  46.8 - - - 003 003 002 535 - 0.03 - - 0.0 999
Qs-20-3-2-02  Mrcl  45.8 - - - - - - 533 - - - - - 99.2
Qs-20-3-2-03  Mrcl  46.2 - - - - - - 53.4 - 0.02 - - - 99.7
Qs-20-3-2-05  Mrcl  46.1 - - - - - - 529  0.05 0.03 - - - 99.1
Qs-20-6-01  Mrcl  46.0 - - - - - - 53.3 - 0.05 - - - 99.4
Qs-20-6-04  Mrcl  46.4 - - - - - - 535 0.0 0.03 - - - 100.0
Qs-20-6-06  Mrcl ~ 46.2 - - - - - 0.02 528 0.07 003 - - - 99.1
Qs-20-6-09  Mrcl 463 - - - - - 0.03 529 0.17 - - - - 98.4
Qs-20-6-12  Mrcl 462 - - - - - 0.03 533 0.1 - - - - 99.6
Qs-20-6-14  Mrcl  46.4 - - - - - - 53.0  0.13 - 0.01 - - 99.5
Qs-20-8-2-24  Mrcl 463 - - - 004 - - 53.5 - 0.03 - - - 99.9
Qs-20-8-2-26  Mrcl 463 - - - 026 - 0.03 536 - - - - - 100.3
Qs-20-8-2-27  Mrcl  46.0 - - - 004 - - 53.8 - - - 0.0 001 999
FIE Mrel  46.1 - - - o - 003 533 011 003 001 001 001 995
Qs-20-6-05 Py2 462 - - - - - - 54.2 - - - - - 100.5
Qs-20-8-2-28  Py2 453 0.01 - - 010 005 - 536 0.05 - - 0.01 - 99.2
Qs-20-8-229  Py2  46.0 - - - 0.09 - - 53.7 - - - - - 99.8
A Py2 458 0.01 - - 010 0.05 - 53.9  0.05 - - 0.01 - 99.8
Qs-20-6-03 Py4 450 - 011 - 321 - - 50.0  0.34 - - - - 98.8
Qs-20-6-08 Py4 463 - - - 027 - - 534 0.09 - - - - 100.0
Qs-20-8-2-01  Py4  46.6 - - - 026 - - 533 0.07 - - - - 100.3
Qs-20-8-2-02  Py4  46.1 - - - 082 - - 52.6 - - 0.01 - - 99.6
Qs-20-8-2-03  Py4 464 - - - 053 - - 52.7 - - - - - 99.6
Qs-20-8-2-04  Py4 458 - - - 224 003 - 520  0.03 - - - - 100.1
Qs-20-8-2-05  Pyd 463 - - - 002 - - 53.1 - - - - - 99.4
Qs-20-8-2-06  Py4 462 - - - LI8 - - 52.9 - - - - - 100.3
Qs-20-8-2-07  Py4 462 - - - 026 - 0.01 535 - 0.06 - - - 100.1
Qs-20-8-2-08  Pyd 463 - - - 076 - 0.03  53.0 - 0.06 - - - 100.2
Qs-20-8-2-09  Py4  46.5 - - - 028 - - 53.7 - - 0.01 - - 100.5
Qs-20-8-2-10  Py4 466 - - - 005 - - 53.7 - - - - - 100.4
Qs-20-8-2-17  Pyd 459 0.1 - - 146 - - 527 0.03 - - - - 100.1
Qs-20-8-2-18  Py4 456 - - - 249 - - 51.9 - - - - - 100.0
Qs-20-8-2-19  Py4 453 - - - 219 - - 52.4 - 0.06 - - - 100.0
Qs-20-8-2-20  Py4 457 - - - 142 - - 52.5 - 0.02 - - 0.01  99.6
Qs-20-8-2-21  Py4 462 - - - 031 - - 532 0.02 0.2 - - - 99.8
Qs-20-8-2-22  Pyd 464 - - - 090 - - 53.1 - - - - - 100.5
Qs-20-8-2-23  Py4 465 - - - 002 - - 53.9  0.04 0.04 - - - 100.3
Qs-20-8-2-25  Py4 465 - - - 003 002 - 53.9 - - - - - 100.5
FIE Py4 461 0.0l 011 - 093 003 002 529 009 004 001 - 0.0 100.0
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ZR1
FEf A ¥  Fe Mn Ni Cu  Hg As Ge Se S Pb Au Ag Sb In S
Qs-20-8-2-11 Py5 46.1 - - - - 0.30  0.01 - 53.1 0.04 0.05 - - - 99.7
Qs-20-8-2-12 Pys5 46.6 - - - - 6.24 - - 488 0.12  0.06 - - 0.01 99.8
Qs-20-8-2-13 Py5 46.2 - - - - 0.47 - - 53.0 - 0.04 - - - 99.7
Qs-20-8-2-14 Py5 46.0 - - - - 0.80 - - 534 0.07 0.04 - - - 100.4
Qs-20-8-2-15 Py5 46.3 - - - - 0.46 - - 53.7 - 0.05 - - - 100.6
Qs-20-8-2-16 Py5 46.0 - - - - 0.33 - - 53.6 - 0.02 - - - 99.9
Qs-20-8-2-30 Py5 44.9 - 0.01 - - 3.90 - - 509 0.04 0.03 - - - 99.8
Qs-20-8-2-31 Pys5 459 - - - - 0.96 - - 52.8  0.03 - - - - 99.7
Qs-20-8-2-32 Py5 45.5 - - - - 0.76 - - 529 0.02 0.03 - - - 99.3
Qs-20-8-2-33 Py5 459 - - 0.02 - 0.46 - - 53.2 - 0.02 - - - 99.6
Qs-20-8-2-34 Py5 45.9 - - - - 0.73 - - 533 - 0.06 - - - 100.0
“FE1H Py5 45.9 - 0.01 0.02 - 140 0.01 - 52.6 0.05 0.04 - - - 99.9

e -7 RN TR,

EPMA HHERLE R TR, Pyl Ml Mrcl BEMEITLREADMRINE, Py2 MAMERKE, FELER
S 1 Fe AHEZ Pyl F1 Mrcl A B R g5EH, METER As ARMIGINES, HALTED Cu. Pb. Au.
Se FEETHKIE, LHEZ (B 6a). Py5 W H BT B M B &I £ 2R ZME TR As Frizdl,
AT E B FEEICER S Fe EREA BB FMMEAN, mMHAMMEITCED Cus Au. Pb. Se /7 5K 55
AR (B 6b).

Bl 6 # ILAEEN PREE A B TSR (a F1 b &£ B BARX I8 BSE )
Fig. 6. Electron probe elemental mapping results of pyrite and marcasite from the Qingshan lead-zinc deposit (The upper left

corners of target area a and b are the BSE pictures).

422 INEF AL L0 AR,

Sp2 1 w(Zn) N 58.1%~66.9%, IIMH 64.3%, w(S) N 32.8%~34.1%, HI1H 33.3% (n=44); Sp3
w(Zn) A 63.1%~66.6%, ¥JE 65.1%, w(S)N 32.5%~33.3%, FIMH 32.9% (n=8) (& 2). SNEH H
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WHRHEM (w(Zn)A 67.1%, w(S)H 32.7%) POk, Sp2 F1 Sp3 ¥ Zn & B2 THURE, T S S &g
T ER AR HEE
K2 FLEET RNGEY B TFRE RIS R Owp/%)

Table 2. Electron probe analytical results of sphalerites from the Qingshan lead-zinc deposit

P gs Y  Zn Fe Mn Cu Cd Ge As Ga Se Cl S Pb In Te J=S78

Qs-20-4-01 Sp2 602  6.64 0.02 - 0.02 - - - - 0.01 340 - - 0.03  100.8
Qs-20-4-02 Sp2 658 1.17 - - 0.11 - - - - 0.01 332 0.02 - - 100.3
Qs-20-4-03 Sp2 66.5 047 - 0.03  0.13 - - 0.05 - - 33.0 0.05 - - 100.2
Qs-20-4-04 Sp2 63.7  3.07 - - 0.03  0.10 - 0.09 - - 33.6 - - - 100.7
Qs-20-4-05 Sp2 619 482 - - 0.04  0.05 - 003 001 001 338 0.03 - - 100.7
Qs-20-4-06 Sp2 60.3  6.47 - - 0.02  0.05 - - - - 33.7 - 0.02 003 100.5
Qs-20-4-07 Sp2 60.0 636 0.01 - 0.04 - - - - - 33.6 - - - 100.0
Qs-20-4-08 Sp2 63.0 3.81 - - - 0.08 - - 0.01 - 332 - - - 100.2
Qs-20-4-09 Sp2 629 417 0.01 - - - - - - 001 334 - - 0.02  100.5
Qs-20-4-10 Sp2 663 1.05 - - 0.10 - - - 0.02 - 333 0.05 - - 100.8
Qs-20-4-11 Sp2 652 1.28 - - 0.27  0.01 - - - 0.01  33.0 - - - 99.8
Qs-20-4-12 Sp2 65.0 1.42 - - 0.25 - 0.05  0.02 - - 33.1 - - - 99.9
Qs-20-4-13 Sp2 658 0.92 - - 0.27 - - - - 0.01 333 - - - 100.3
Qs-20-4-14 Sp2 66.1  0.58 - - 0.23 - - 0.11 - 0.01 328 0.01 - - 99.9
Qs-20-4-15 Sp2 66.2  0.50 - - 0.14 - - - - - 33.7 - - - 100.6
Qs-20-4-16 Sp2 643 252 - - - 0.06 - - - - 33.6 - - - 100.5
Qs-20-4-17 Sp2 60.0 6.51 - - 0.01 - - - - - 34.1 - - - 100.6
Qs-20-4-18 Sp2 628  3.57 - - 0.04 - - 0.02 - - 33.6  0.02 - - 100.1
Qs-20-4-19 Sp2 62.0 4.25 - - 0.02  0.05 - - - - 33.7 - - - 100.0
Qs-20-4-20 Sp2 62.8 3.16 - - 0.03  0.06 - 0.03 - 0.01 340 0.02 - 0.03  100.2
Qs-20-6-09 Sp2 654 1.39 - - 0.13 - 0.02 - - - 33.0 - - - 99.9
Qs-20-6-10 Sp2 635 293 - - 0.09  0.09 - - - - 329 - - - 99.5
Qs-20-6-11 Sp2 652 1.63 - - 0.13  0.05 - - - - 333 - - - 100.2
Qs-20-6-12 Sp2 655 1.14 - - 0.12 - - - - - 334 - - - 100.1
Qs-20-6-13 Sp2 641 239 0.01 - 0.11  0.09 - - - 0.02 33.1 - - 0.02 99.8
Qs-20-6-14 Sp2 64.1 228 - - 0.12  0.05 - - - 0.01 332 - - - 99.8
Qs-20-6-15 Sp2 656 1.19 0.01 - 0.12 - - - - - 33.1 - 0.01  0.02 100.0
Qs-20-6-16 Sp2 65.6 141 - - 0.09 - - - - - 335 0.03 - - 100.6
Qs-20-6-17 Sp2 65.1 1.75 - - 0.13 - - - - 0.01  33.1 - - - 100.0
Qs-20-6-18 Sp2 66.1  0.70 - - 0.15  0.03 - - - - 33.1 - - 0.02  100.1
Qs-20-6-19 Sp2 66.9  0.60 - - 0.10 - - - - - 33.2 - - - 100.8
Qs-20-6-20 Sp2 58.1 819 - - - 0.03 - - 0.04 - 33.7 - - - 100.0
Qs-20-6-21 Sp2 644 251 - - 0.11  0.16 - - - - 332 - - 0.03  100.5
Qs-20-6-22 Sp2 64.1  2.63 - - 0.07  0.03 - - - - 333 - - - 100.1
Qs-20-6-23 Sp2 649 1.60 - - 0.17  0.06 - - - 003 332 0.05 - - 100.1
Qs-20-6-24 Sp2 65.1 1.37 - - 024  0.19 - 0.08 0.01 331 0.05 - - 100.2
Qs-20-6-25 Sp2 646 198 - - 026  0.03 - - - 0.01  33.1 - 0.01 0.02 100.0
Qs-20-6-26 Sp2 643 229 0.01 - 0.25 - - - - - 333 - - 0.07  100.2
Qs-20-8-2-01 Sp2 66.1  0.83 - - 0.10 - - - - - 333 - - - 100.3
Qs-20-8-2-02 Sp2 66.1  0.80 - - 0.11 - - - - - 33.0 0.04 - - 100.1
Qs-20-8-2-03 Sp2 659  0.80 - - 0.07 - - - - - 33.0 0.07 - - 99.9
Qs-20-8-2-04 Sp2 66.0  0.69 - - 0.09 - - - - - 33.1 - - - 99.9
Qs-20-8-2-05 Sp2 66.2  0.70 - - 0.12 - - - - - 33.1  0.03 - - 100.1
Qs-20-8-2-06 Sp2 66.0 077 0.01 - 0.13 - - 0.05 - - 332 - - - 100.2

A Sp2 643 239 001 003 001 007 035 005 0.02 0.01 333 0.04 0.01 0.03 100.2
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2
FEih s ¥ Zn Fe Mn  Cu cd Ge As Ga Se Cl S Pb In Te Mt
Qs-20-6-01 Sp3 645 210 0.02 - 020 0.01 - - - 0.01 333 - - - 100.1
Qs-20-6-02 Sp3 655 126 0.02 - - - - - - - 331 0.02 - - 100.0
Qs-20-6-03 Sp3 664 048 - - 0.11  0.06 - - - 0.01 329 - 0.01 - 100.0
Qs-20-6-04 Sp3 656 095 - - 0.15  0.02 - - - 0.01 329 - - - 99.7
Qs-20-6-05 Sp3 631  3.30 - - 0.09 0.02 - - - - 33.0  0.02 - - 99.5
Qs-20-6-06 Sp3 634 3.3 - - 0.03 - - - - 0.01 332 - - - 99.8
Qs-20-6-07 Sp3  66.6 0.55 - - 0.08 - 0.03 - - - 327 - - - 99.9
Qs-20-6-08 Sp3 658 0.82 - - 0.12 - - - 0.02 - 32.5 - - - 99.3

PEIE Sp3 651 1.6  0.02 - 0.11 0.03 0.03 - 0.02 001 329 002 001 - 99.8

e -7 ORI TAR TR,

Sp2 ] Fe & B MIE R, w(Fe) N 0.47%~8.19%, ¥I{H 2.39% (n=44); w(Cd)N 0.01%~0.27%,
PIHE 0.11% (n=40); w(Ge)N 0.01%~0.19%, YJ{H 0.07% (n=19); w(Ga)~ 0.02%~0.11%, 14 0.05%
(n1=9); w(Cl)N 0.01%~0.03%, 18 0.01% (n=14); w(Pb)N 0.01%~0.07%, ¥JH 0.04% (n=13);
w(Te) N 0.02%~0.07%, H1{H 0.03% (n=10); w(Mn)~ 0.01%~0.02%, I{H 0.01% (n=7); Cu. Hg.
Sb. As. In FWMEICE T ENRME, HAF CuF 1 AEM. AsH 2 AMEA In 73NN Se F 41
RALE BEETRMRAN, HARmam S BT R (£ 2). Sp3 ) w(Fe) ¥ 0.48%~2.10%, H11H 1.60%
(n=8), w(Cd)N 0.03%~0.20%, M 0.11% (n=7), w(Ge)~N 0.01%~0.06%, ¥JH 0.03% (n=4),
w(CHIE N 0.01% (n=4); Mn. Cu. Hg. Sb. As ZHMEILESTEHRME, HF Pb Al Mn FH 2 NI

fifE RS ES TRNE, HRMESR TR (& 2.
AR R o Sp2 H LKA BAYERE % 37 3 22 2B It 3 Fe Ml Cd priztl], HnlE 2| F&ET
# Zn. S B IR AL, FHAh A E TR W Gey Pb. Ga Ml Te HTE 5555, LA EEMN
(Bl 7a). Sp3 BIZIBHIA L H LT 4 BL AT 51 B 3, FEZIME TR Fe Al Cd s, Bz
FEICHK Zn M S BRI, HCAMERLE H IR Ge M4, 5 Fe BAMAIT N (B 7o) HAhM=E
JCER W Pb. Ga Ml Te {55555, RN (K 7o),

K7 35 B PRIV B TR 45 R (a A0 b 72 b Ay HBRIX 3 BSE fi R
Fig. 7. Electron probe elemental mapping results of sphalerites from the Qingshan lead-zinc deposit (The upper left corners of

target area a and b are the BSE pictures).
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Fig. 8. Paragenesis of ore-forming stages and mineral generations for the Qingshan lead-zinc deposit.

5a—b, g—j), &
ISR N
FEIERI B Pyl fl Mrcl ZLLHTE-EIREA R, RAARCK (>100 pm) (B 5a—b, g—h, j),
HAE Pyl 1 Mrcl PSR IIHCKZ Gnl BUkiAE7E (B Sh, j). Py2 Foki N EFLIA AR 2, oA
TERCHT Pyl A1 Mrcl (] 5a—b, g—j).

FERH P S2: XM B EERE T Py3. Pyd. Spl. Sp2. Mrc2. Gn2 Al Call, sE[NE:H Al
T I EEIE R B Spl Bk N EFLIRE 2, H 2805 A Akt s, Sp2 2 HIE-EE,
WEREEE) —, 21 Spl AEAEHEL, BIE Py3 S EAIETE Gn2 fEAEEH T, Mre2 Fifai/h (<100 um)
H¥m b, £5 Py3 fil Py4 $t2E (B Sc—e); Pyd MR IEAE, ZEAFMERLED, HE
# Sp2 A2 (& sk—D.

M AR B Be S3: PyS 2 HIE-FAE, KiftE/h (<100 pm), HWHEAREG M, Sp3 BH
T, FifRE/DN (<50 um), —FHIAKRELE Cal2 B (B Sm—o).

5.2 HEH M A8 BB R HEREX

TG B WL T LAY ITE % B b B AR AT PR R 2, R T K R R S 4
RERWIKER 7 SR 2 I AT (UL Bk M LBk etk . Blan, BBk 7EI8 2| KL L8
P SAE T AT LU BP0 (k™ A k™ 1 ) R 24 A8 Ak K et ILAE 7 ™ B B 81 o,
HAFAERT AR B (AR R, R IR RO R AR B 5251, BSE IR SR, SI
BrBL Pyl A Mrcl 2AAERHIE, W58, ARSI KIBREA QB RR (& 5g-h, ), XFFE
KT ) BRI B AL I 2 A SRR A, 2R ST B BRI 40 0Bk 1T B2 M LR AL TR . EPMA
I EE7R Pyl M Mrel EREITR MBI, BAWRZL (8 6a), WiRFELE Mrcl 4] Pyl 48
Rt RE e, PARA IR R EM R AR . AR {E N —Fh ol AR SRR A B4, A AR N s k™
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MMLEIE Z RS0, BONES:, EREARSREAMEERE LA KEMFEIEIN. K38 n%m
%%[28’30]0

B R HEE o (2 1), Rk Pyl b Mrcl B Fe S &AM E R (B 9), KiRnE Pyl HIEH"
TREE L Mrel B mPY, 5SeibmETsl BRAENE. 70 IS AR e E 1430 Pyl fl Mrcl, BR%E
J7EA TR R S T VR T SR IR B, B Pyl BT R BT

Bo LB SO Pyl A1EERE™ Mcl 1 HIUH S NI B Fe & & mi2k K
Fig. 9. BSE images and Fe content variations of the Pyl and Mrc1 from the Qingshan Pb-Zn deposit.

FAHFRHE SN, BB B B AT Py2 SARSEHTE R Pyl A1 Mrel, H P EBFLIF FIZERRE
W%, BAAVEMETIEEEE (B 51-)). EPMA ¥k SR Py2 [ Fe F1 S &8 5580 B S briE(E AH
L EA T Fe fimi (R D, 1fi Pyl BHE Fe f#:0. JH EPMA B EIR Py2 F1 Pyl k5 & o
FOAiAE (WS, Fe fl As) (K 6a), Hizs Py2 5 Pyl AJEEAANFEIHR M A Fifk, KL S1BEL
20 T RSN, SAMEYRHEAEST (B 6).

TR B S2 TR R BB B A TR (S 7 Rk B TE Py3) B8 4 CETE R i HAr A iR % M Py4)
(AR a3, M I RR TS o002 M Bt R AR K S ik B T Py3 28008 i1 4 =y A Bt i
JE /N R E A PR,

BSE 8 /7 1 EPMA T3 E 27~ Py4 il Pys RGBT As BT, Pyd BIRE G A 4 A
2 (& 5k, 6b)e BRI HI) Asy Au fl S HA AR KR (B 10a. b), &8 As Al Au A] GELASE 5 [F]
BITEREBAL S, AT R EoR Py4 F1 Py5 S8 As, X5 S1MEBAET Witk As & & K& Ar
B R A o T ABE TR LT LR R AR A - 55 TR I -5 A AL ICE - A As SR 2T
REDY, LWIE S2 BB I E R S3 M Bk A T KSR 5 LS K S M AR, A STk T sk
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WA As, FLEER AU 4 5 BIUE S5 Pyd FI PyS iy As SRS, S5 Pya
M Py5 [ J5 A 7B 5 3 T 26T,

K10 5 LY PRAS R AR BRE™ () 2 o o 2R AR VAR S0 18 R

Fig. 10. Correlations between trace elements in different generations of pyrites from the Qingshan lead-zinc deposit.

5.3 N BB R EEREX

H AR PR N AR LB T R M B S2, 1E S2 MrBUR IR Spl Hith iR, £ 2404
t, W28 Cal-1 224X, FEHAKE Py3 DL BN 5 2 3h4: (] Sa-e), ol i i 5 vl
Refm, IR B AL R Py3 (] 5e) tATHESZIX — AP0,
TR B S2 JE WL AL Sp2 Bk 2 HH (A “ 7, i IYE Spl EAE K, EAHEAEA
(P& 5h), W R I A3 P M -3 Sp1 I8 B PY). BSE IR 2o Sp2 A W & 1= % 34 . EPMA
sOMHT (R 2) AL R (B 6) WERBG I AR FEINMEIGE Fey Cd fENEENH 501
REIFIIHE. AR RIET Zn®'. F* M CA* B 7L EMM, =HFEEMBERKTTAEY, x5
Zn. Fe fl Cd Z (A5 FMAHAMIG (B 1) NEE (1) Zn/Fe tWAE T DAFE /R G034 Zn/Fe KT
100 B, RIS A5, 24 Zn/Fe A 10~100 Z [Al}, FERF iRl 3585, 24 Zn/Fe /M T 10 i,
FE 7R O e R 0 R PR R AR R, AR K Fet UL, B AR 2o HE NN
WS BB AR R, CA7 M Fe™ B A8 Zn® HE N ISR f k440, SR BAZE S2 B BUR IR AR A4

11 F BN RAS R N R o R A G

Fig. 11. Correlations between trace elements in different generations of sphalerites from the Qingshan lead-zinc deposit.
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PR R DS CIREE), 5
S2 B MIR B BA R G 45
IR A A SRR AT . VBT 12
A1, Sp2 1 Sp3 ] Zn/Fe T4
£E 10~100 Z[8], FHIEATARE AL
TR ) R R

BSE R H R Sp3 WK BHEW
Witi, 5 PyS FAHSFRHEMRT, R
S3 Ml PR RESE T S2 B BRI
fiE, AT A AT E A . Sp3
() Zn.Fe F1 Cd 12 (B3R I H 5 U AH
K, 5 Sp2 AL, FRAAHALI 25 [H]
BB, EPMA M85 RIEIR Sp3 itk b FRSUASEL A MIRE MR M, N FE LN 25%% 75%, X

W) Zn/Fe “F154 40.7%, FHLE Sp2 1 TR LA s A B, At ol PR AT 2

Zn/Fe “F3MH 26.9%EmIRE, R B 12 75 BB PR 3 U B B Sp2 A1 Sp3 [ Zn/Fe Lk ]
Sp3 HITE BRI BT Sp2[46] , SRk Fig. 12. Box plot showing the difference of Zn/Fe ratios of the Sp2 and Sp3
B AR FE R T B AR in main mineralization stage of the Qingshan lead-zinc deposit.
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