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Fig. 1 Geological sketch map of Jiangxi Lengshuikeng Orefield(modified after Wang Changming et al. , 2011)
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3 (a, b) (c~D
Fig 3 Photos(a, b) and microphotos (c~1f) of some ore samples from Jiangxi Lengshuikeng Orefield
(a)— — s (b)— — - — ;(c) —
— — (YLL12-1);(d)— — — — (XB12-10) 5 (e)—
“ 7(YLL200-2) ; () — — — (XB152-4) ; :Cep— ;Gn—
; Po— s Py— ; Sph—

(a)—a galena-sphalerite vein in granite porphyry from the Yinluling deposit; (b)—an ore hand specimen from the Xiabao deposit that
composed of galena, sphalerite, and pyrite with veinlet-disseminated texture; (c)—a galena-sphalerite-pyrite ore sample from the Yinluling
deposit (YLL12-1); (d)—a massive ore sample that composed of galena, sphalerite, pyrrhotite, and pyrite from the Xiabao deposit (XB12-
10); (e)—the sphalerite with “chalcopyrite disease” from the Yinluling deposit (YLL200-2); (f)—an ore composed of galena, sphalerite, and

pyrite from the Xiabao deposit. Mineral abbreviations: Ccp—chalcopyrite; Gn—galena; Po—pyrrhotite; Py—pyrite; Sph—sphalerite

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 1 Ore sample name, location and the description
LLSK21-25 — — —
LSK21-31 —
XB12-10 — — —
XB12-7 — — —
XB12-1 — — —
XB152-40b 152 —
XB152-4 152 — —
YLL12-1 200 — —
YLL200-2 200 — —
LSK22-1 200 — —
LLSK22-4 200 — —
YZS12-1 — _
A 23%~10.1 %. 6.49 %, Mn 26X
1075 ~1269 X 107° ( 205X 10°°, ). Cu
41 13 6 X107~ 3813 X 107°(833 X107 %), Pb
5 0. 31 X10 ~8682X 10 °(525X10 %), Ag 4 X
21 ) 2 4, 107°~726 X 107°(78 7X107%), Sn, Shb, Se, Ti,
Cd , 4746 X 107° ~ Co.Ni  As
8703 X107°, 7070 X107°, ( ), ~ 10°°, Sn

’

Fe

31 5X107°,Sb 6. 69X107°,Se
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16. 7X10°° \ , 6752X10°°, ,
TIC0, 04X 10 °~0, 34X 10 %)  Au(0. 04X . Mn  135X10 *~1482X10 °
107 °~0, 40X 10 %), Gd.Hf,Ta Bi (759X10°°),Cu 28X 10 °~8536X 10 °(2378
, X10 %), Ag 43X 10 ©~42960 X 10 ° (5455 X
4 15 10°°),Pb 320X 10 °~91931 X 10 ¢ (12857 X
Fe Cd « 2, 10°9).,8h 029X 10 ¢ ~119X 10 ¢ (21X 10 *),
4), Fe 567 %~1L9 % . . Tl
9.17 %,Cd  5432X10 ©~9383X 10 °, 0. 05X107°~0, 95X 10°°, 0. 29X10 ¢,
2 LA-ICP-MS (X107°)

Table 2 Inrsitu LA-ICPMS concentrations for minor and trace elements (X 10~°) in sphalerites from Jiangxi Lengshuikeng Orefield

‘Fe(%)‘(ld‘Mn‘Ag‘()u‘Sn‘Pb‘Sb‘Ti‘(lo‘Ni‘Se‘Tl‘As‘Au

LLSK21-31-Cl-sphl | 4. 30 | 5994 | 384 726 1265 | 0. 68 327 | 0,26 |<mdl| & 13 | L. 74 | 970 | <mdl|<<mdl| 0. 13
LSK21-31-Cl-sph2 | 3. 28 | 4851 | 398 14.4 | 15. 06 | 0. 73 0.55 | <<mdl|<<mdl| 6. 90 | 1L 22 | 14 6 | <<mdl|<<mdl| <<mdl
LSK21-31-C2-sph2 | 3. 77 | 4746 | 1268 | 10. 2 | 13 62 | 0. 32 0.79 | <mdl|<<mdl| 42 9 | L 63 | 16.5 | <<mdl| 2 42 | <<mdl
LSK21-31-C3-sphl | 3. 44 | 5877 | 229 324 675 27. 2 206 2.64 | <<mdl| 40.8 | 0.69 | 6. 13 | 0. 04 | <<mdl| 0. 06
LSK21-25-Cl-sph2 | 9. 84 | 8626 | 57. 8 | 27. 7 1655 | 18 30| 9.24 | 0.46 | 1. 17 | <mdl | <<mdl | <<mdl | 0. 07 | <<mdl | <<mdl
LSK21-25-C2-sphl | 9. 68 | 8580 | 38 9 | 413 3813 | 16.30 | 822 | 0.24 | 222 | <mdl | <mdl | <mdl | <mdl | <<mdl | <<mdl
LSK21-25-C2-sph2 | 10. 07 | 8703 | 46. 1 | 17. 1 1266 | 5 89 250 | <mdl| 219 | <mdl | <mdl| <<mdl | 0. 07 | <<mdl| <mdl
LSK21-25-C2-sph3 | 9. 60 | 8200 | 29.4 | 43 2 2109 | 2 81 24. 1 2.48 | 2231 | <mdl | <<mdl| <<mdl | 0. 04 | <<mdl| <mdl
XB12-10-Cl-sphl 8 58 | 7717 | 30. 3 | 23. 4 915 1. 40 7. 21 0. 50 | <mdl | <mdl | <mdl | <mdl | <mdl | <<mdl | <<mdl
XB12-10-Cl-sph2 | & 61 | 7337 | 25.5 | 48 6 1270 | 1L 85 2727 | 279 | 433 | <mdl | <mdl | <mdl | 0. 18 | <mdl| <<mdl
XB12-10-C2-sph2 | 9. 95 | 8253 | 35.5 | 39.9 2563 | 6. 54 492 | <mdl | <mdl | <mdl | <<mdl | <<mdl | <<mdl | <<mdl | <<mdl
XB12-1-Cl-sphl 8 43 | 6834 | 457 4. 25 282 0. 36 L34 | 016 | L69 | L 13 | <<mdl| <<mdl | <<mdl | <<mdl| <<mdl
XB12-1-Cl-sph2 8 09 | 6382 | 288 7. 38 146 | <mdl| 345 | 0. 85 | <<mdl| 0. 26 | <mdl | <<mdl | <mdl | <mdl | <<mdl
XB12-1-C2-sphl 8 20 | 7359 | 76.4 | 7. 10 225 0. 48 0.55 | 0.17 | L. 47 | 0. 18 | <mdl | <<mdl | <<md!l | <<mdl | <mdl
XB12-1-C3-sphl 5. 94 | 5668 | 204 105 358 3L 5 67.8 | 241 |<<mdl| 0. 83 | 0. 15 | <<mdl | <<mdl | <<mdl| 0. 04
XB12-1-C3-sph2 6.59 | 6160 | 247 492 101 | <<mdl| 0. 31 | <<mdl|<<mdl| 3 32 | <<mdl| 3 26 | <<mdl|<<mdl| <<mdl
XB152-40b-C4-sphl| 4. 40 | 7774 | 120 233 217 4. 84 40,5 | 240 |<mdl| L 39 | <<mdl| <<mdl| 0. 34 | <mdl| <<mdl
XB152-40b-C4-sph2| 3. 20 | 7811 | 63. 5 | 40. 2 123 6. 97 1130 | 2 41 | <mdl| <<mdl | <mdl | <mdl | <<mdl | <<mdl | <<mdl
XB152-40b-C4-sph3| 5 57 | 7930 | 207 26. 6 423 4. 60 | 19. 00 | <<mdl | <<mdl| 3. 24 | <<mdl| <<mdl | <<mdl | <<mdl | <<mdl
XB152-4-C2-sphl 2.53 | 6496 | 63.6 | 67. 4 126 12. 9 8682 | 6.69 | L 96 | L 07 |<<mdl|<<mdl| 0. 24 | <<mdl| 0. 40
XB152-4-C2-sph2 | 2. 30 | 7170 | 36. 0 | 50. 7 631 | 449 790 L 81 |<mdl| L 55 | <mdl| <mdl | <mdl | <mdl | <<mdl
6. 49 | 7070 | 205 787 833 7. 80 525 L75 | 217 | 859 | L09 [10.04 | 0. 14 | 242 | 0. 16

272 | 1175 | 273 159 985 9. 03 1846 167 | 0.90 | 14 36 | 0.60 | 4 98 | 0. 11 | 0. 00 | 0. 14

YLL12-1-Cl-sph3 | 9. 04 | 5432 | 257 87. 2 148 138 3. 71 L 82 |<mdl| L 58 | <mdl| <<mdl| 0. 12 | <mdl | <<mdl
YLL12-1-Cl-sphl | 9. 62 | 6553 | 1082 390 625 119 91931 119 | <<mdl| 1L 2 | 0. 72 | <<mdl | 0. 13 229 0. 08
YLL12-1-Cl-sph2 | 5 67 | 6664 | 811 834 3470 508 47335 | 55.5 | <<mdl| 1L 15 | <<mdl | <<mdl | 0. 93 | <<mdl| 0. 13
YLL12-1-Cl-sph4 | 9. 19 | 6482 | 135 432 27.7 | 4 20 320 | 468 |<mdl| L 28 | <<mdl| <<mdl| 0. 31 | <mdl| <<mdl
YLL12-1-Cl-sph5 | 9. 38 | 6051 | 418 98 3 170 65. 3 425 | 029 | <mdl| L 58 | <mdl| <<mdl | <<mdl| <<mdl| <mdl
YLL200-2-Cl-sphl | 8 43 | 5923 | 365 594 5954 | 17.7 | 11455 | 3L 5 | <<mdl | <<mdl | <<mdl | <mdl | <<mdl | <<mdl | <<mdl
YLL200-2-Cl-sph2 | 9. 03 | 5840 | 339 614 5707 | 28 8 2371 30.4 | <<mdl| 0.32 | <<mdl| <Imdl| 0. 33 | 11 8 | <mdl
YLL200-2-C2-sphl | 8 75 | 5697 | 531 1543 8536 803 160 544 | <mdl| 017 | <mdl | <mdl | 0. 34 | <mdl | <<mdl
YLL200-2-C2-sph2 | 7. 84 | 5804 | 480 516 2274 198 2468 | 20. 6 | <<mdl | <<mdl | <<mdl | <<mdl | <<mdl | <<mdl | <\mdl
LSK22-1-Cl-sphl | 11 90 | 9383 | 1042 | 1675 1831 | 4. 25 2352 | 8 65 | <<mdl | <<mdl | <<mdl| 3. 66 | 0. 05 | <<mdl| <mdl
LSK22-1-Cl-sph2 | 1L 95 | 9317 | 1167 | 2748 1290 | 138 914 6.08 | L76 | 0.07 |<<mdl| 3 94 | 0. 10 | <<mdl| 1 55
LSK22-1-C3-sphl | 10. 93 | 8650 | 1051 | 11513 | 1874 329 2706 1.7 | L.96 | 0.23 | <mdl| <<mdl | 0. 39 | <<mdl| 0. 43
LSK22-1-C3-sph2 | 11. 02 | 8391 | 1482 | 14728 | 2759 726 3594 1222 | <<mdl| 0. 55 | <<mdl | <mdl| 0. 40 | <<mdl| 0. 30
LSK22-4-C2-sphl | 8 44 | 5508 | 1133 | 3477 252 115 | 23662 | 3 30 | <<mdl | <<mdl | <<mdl | <mdl | <<mdl | <<mdl | <Imdl
LSK22-4-C3-sphl | 6. 40 | 5579 | 1087 | 42960 752 29. 4 3899 L 75 | <mdl| 5 06 | <mdl| <<mdl| 0. 08 | <<mdl| 1 94
9.17 | 6752 | 759 5455 2378 199 12857 | 2009 | L.86 | 211 | 0. 72 | 3.80 | 0. 29 120 0. 74

173 | 1381 | 402 | 10879 | 2456 261 24436 | 30.0 | 0.10 | 316 | 0.00 | 0. 14 | 0. 24 108 0. 73

:<<mdl

(Mean minimum detection limits) ,
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Fig 4 Correlation plots of Fe versus some trace elements for sphalerites from Jiangxi Lengshuikeng Orefield
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B) 15 107°~0, 16 X10 %),
« 3, Ag.Sb Sn « 3 5),
( ba, o), Ag
68 9X10 °~1043X10°(344X10"°),Sh 24. 3 Ag.Sb.Sn Au .
X107%~984X10°(338X10 °),Sn 0.16X10°° Cd.Bi,Se TI,
~1156X10 (155X 10" %), Cd Tl 5
,Cd 2.39X 10 % ~7 63X10°(4 32X
107%), Tl 0. 10X 107°~0 37 X10°° (0 19 X 51
107%)¢( 5d), s s
Fe Ti.Mn,Co,.Cu.Zn Te ,
Au(0. 02 X s
3 LA-ICP-MS (X107°)
Table 3 In-situ LA-ICPMS concentrations for trace elements ( X 107°) in galenas from Jiangxi Lengshuikeng Orefield
| Ag | sb [ cd [ s | B | TL [ Se | Ti [ Mo | Fe | Cu | Zn [ Au [ Te
LSK21-31-C3-gal 241 190 4. 58 4. 32 115 0. 23 126 <mdl | <mdl | <mdl | <mdl | 0. 47 | <<mdl | <<mdl
LSK21-31-C2-gal 254 182 5. 25 4. 38 137 0. 26 127 0.82 | <mdl | <mdl | <mdl | 0. 69 | <<mdl | <<mdl
LLSK21-25-C2-gal 97 103 10. 0 10 7 | <mdl | 0. 23 | <mdl | <<mdl | 1 01 1251 | <mdl | <mdl | <mdl | <<mdl
LSK21-25-C2-ga2 100 102 8 32 7. 15 0. 05 0.25 | <mdl | <mdl | <mdl 74 <mdl | <mdl | <mdl | <<mdl
LSK21-25-Cl-gal 139 88 8 80 835 | <mdl| 0.22 | <mdl | <mdl | <mdl | <mdl | <<mdl| 0. 80 | <<mdl | <Imdl
XB12-7-Cl-gal 226 263 277 4. 24 0. 05 0. 33 1L 31 | <mdl | <mdl | <mdl | <mdl | <mdl | <<mdl | <<mdl
XB12-7-Cl-ga4 205 234 248 | 416 | <mdl| 0. 28 | <mdl | <mdl | <mdl | <mdl | <mdl | <mdl | <mdl | <<mdl
XB12-7-C2-gal 261 279 20. 8 6. 81 0. 05 0.37 | <mdl| 0. 63 | <mdl | <mdl | <mdl | <mdl | <<mdl | <mdl
XB12-7-C3-gal 216 243 17. 4 3. 91 0. 14 0.30 | <mdl | <mdl | <mdl | <mdl | <<mdl | <<mdl | <<mdl | <<mdl
XB12-1-C4-gal 151 129 5. 96 6. 73 0. 46 0. 20 5. 96 0.52 | <mdl | <mdl | 0.52 | <mdl | <<mdl | <<mdl
XB12-1-C4-ga2 189 212 6. 68 2. 90 0. 15 0. 18 378 | <mdl | <mdl | <mdl | <mdl | <mdl | <mdl | <<mdl
XB152-40b-C4-gal 140 157 6. 93 121 1. 07 0. 33 8 06 | <<mdl | 0. 83 72.6 | <<mdl | 0.54 | <<mdl | <Imdl
XB152-40b-C3-gal 191 209 6. 95 3. 10 0. 50 0. 27 424 | <mdl | <mdl | <mdl | <mdl | <<mdl | <<mdl | <<mdl
XB152-40b-C3-ga2 182 190 6. 27 4. 96 0. 44 0. 24 5. 56 | <mdl | <mdl | <mdl | <mdl | <<mdl | <<mdl | <<mdl
XB12-10-C2-gal 98 96 9. 29 5. 94 0. 12 0. 35 1L 09 0.64 | <mdl| 7 53 | <mdl | <<mdl | <<mdl | <<mdl
XB152-4-Cl-gal 107 113 7. 29 344 | 0.26 | 030 5,67 | 0.97 | <mdl | <mdl | <mdl | <mdl | <mdl | <<mdl
XB152-4-C2-gal 143 151 8 12 213 0. 66 0. 31 5. 96 | <mdl | <mdl | <<mdl | <<mdl | 0. 69 | <<mdl 0. 18
173 173 10. 9 12. 0 18 3 0. 27 26. 8 0. 72 0. 92 351 0. 52 0. 64 | <<mdl 0. 18
54 60 6. 94 27. 4 44, 2 0. 05 47. 1 0. 16 0. 09 520 0. 00 0. 12 | <mdl 0. 00
LSK22-1-C2-gal 125 112 2. 88 0. 73 0. 06 0.10 | <mdl | <mdl | <mdl | <mdl | <mdl | <mdl | <<mdl | <<mdl
[LSK22-1-C2-ga2 314 345 239 0. 90 0. 06 0.13 | <mdl | <mdl | <mdl | <mdl | <<mdl | <<mdl | <<mdl | <mdl
LSK22-1-Cl-gal 69 65 3 41 1156 0. 06 0.10 | <mdl | 0. 91 2. 57 17.3 | <mdl| 1 26 | <mdl | <mdl
LSK22-1-Cl-ga2 108 117 3. 52 3. 68 | <mdl . 15 | <<mdl | <<mdl | 0. 49 16. 1 | <mdl| L 04 | <mdl| <Imdl
LLSK22-4-C3-gal 285 24 2.93 | <mdl | 0. 09 0. 14 1L 92 | <mdl | <mdl | <mdl | <mdl | <mdl | <mdl | <<mdl
YLL12-1-Cl-gal 135 142 298 | <<mdl| 0.06 | 0.22 | <mdl | <<mdl | <mdl | <mdl | <<mdl | <<mdl | 0. 11 <Zmdl
YLL12-1-Cl-ga2 174 187 384 | 0.62 | <mdl| 0.20 | <mdl | <<mdl| L 03 | <mdl | <<mdl | <<mdl | <<mdl 0. 20
YLL12-1-Cl-ga3 149 152 3. 54 0. 47 | <<mdl . 15 2.26 | <mdl | <mdl | <mdl | <mdl | <<mdl | <mdl | <<mdl
YLL200-2-C2-gal 873 941 2. 91 14. 7 0. 12 . 37 | <<mdl | <<mdl | 5. 33 133 | <mdl | 1 21 0. 04 <“mdl
YLIL200-2-C2-ga2 268 279 4,15 390 0. 30 0.18 | <mdl | <<mdl | 5 53 10. 2 | <mdl | <<mdl | 0. 09 <Zmdl
YLL200-2-C2-ga3 600 678 4,05 238 0. 08 . 29 | <<mdl | 0. 60 | <mdl | <<mdl | <<mdl | <<mdl | 0. 05 0. 13
YZS12-1-C2-gal 334 357 7. 63 48 8 0. 14 0.20 | <mdl | <mdl | <mdl | <<mdl | <<mdl | <<mdl | 0. 05 <mdl
YZS12-1-C2-ga2 1043 984 7. 20 0. 37 0. 07 0.22 | <mdl | <mdl | <mdl | <mdl | 0. 77 | <mdl | <mdl | <<mdl
YZS12-1-Cl-gal 93 80 579 165 0. 41 012 | <mdl | <mdl | 1L 14 | <mdl | <<mdl | <<mdl | 0. 16 <Zmdl
YZS12-1-Cl-ga2 584 602 7. 55 0. 16 0. 04 . 21 | <mdl | <mdl | <mdl | <<mdl | <<mdl | <<mdl | 0. 02 0. 22
344 338 4. 32 155 0. 12 . 19 2. 09 0. 76 2. 68 14. 2 0. 77 1L 17 0. 08 0. 19
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Genesis of the Lengshuikeng Ag-Pb-Zn Orefield in Jiangxi: Constraint from In-situ
LA-ICPMS Analyses of Minor and Trace Elements in Sphalerite and Galena
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1) Institute of Geology ., Chinese Academy of Geological Sciences, Beijing 100037, China; 2) State Key Laboratory of
Ore Deposit Geochemistry s Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China

Abstract

The Lengshuikeng Ag-Pb-Zn orefield, located in Guixi County, Jiangxi Province, is one of the
important ore cluster areas in China. There are two types of ore bodies in the Lengshuikeng orefield:
coarse veins, veinlet, and dissemination ores occur in porphyry granite intrusions, and massive sulfide ore
bodies occur in volcanic clastic rock. However, the genesis of both two kinds of ore bodies and their
relationship remains controversial. We analyzed the concentration of minor and trace elements in sphalerite
and galena from these two types of ore bodies using in—situ LA-ICPMS to constrain genetic mechanism of
this deposit. Analytical results show that the sphalerites from coarse veins and veinlet-dissemination ore
body have relatively high contents of Fe, Mn, Pb, Ag, Cu, Sb, Sn and Tl, whereas the sphalerites from
massive sulfide ore body have much higher content of Cd. There are also some differences in the contents
of trace elements between galena from two kinds of ore bodies, much higher content of Ag, Sb, Sn and Au
in coarse vein, veinlet-dissemination ore body, and relative higher content of Cd, Bi, Se and Tl in massive
sulfide ore body. Comparison study with various genetic Pb-Zn deposits both home and abroad suggests
that the sphalerites in the Lengshuikeng orefield have relatively low Zn/Cd (66 ~131), Cd/Fe (0. 06 ~
0. 31) and low content of Co (mostly<C10X10 %), and relative high contents of Sn (mostly>1X10"°%),
and these features are similar to that of sphalerites from volcanogenic massive sulphide (VMS) deposits,
indicating that they may possess same formation process. Our study also confirms that Fe, Cd, Ag, Sb
and Tl occur in sphalerite as solid solution and Cu, Pb, and Sn may be present within microscopic
inclusions. Ag, Sb, Cd, Sn and TI occur in galena as solid solution while Mn, Bi and Se occur in galena as
microscopic inclusions. By using the Cd-fractionation temperature (T, ) geothermometer of sphalerite-
galena, we obtain the formation temperature of 238~246 °C for stratabound massive sulfides ore body and
lower temperature of 209 ~224 °‘C for coarse vein, veinlet-dissemination ore body. Stratabound massive
sulfides have relatively low contents of Fe and Mn, which may result from the high oxygen fugacity. In
summary, we suggest that the two types of ore bodies in the Lengshuikeng orefield have a same genetic
mechanism, with ore-forming fluids and materials originating from deep magmatic fluids. The variations of
trace element concentrations in sphalerite and galena cloud are mainly ascribed to the temperature, wall

rocks and oxygen fugacity.

Key words: Ag-Pb-Zn deposit; Sphalerite; Galena; LA-ICPMS; Ore genesis; Lengshuikeng in Jiangxi



