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Mineral chemical characteristics of sphalerite and genetic
constraints of iron and manganese carbonate in Lengshuikeng
Ag-Pb-Zn ore deposit, Jiangxi Province, China
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Abstract: The Lengshuikeng Ag-Pb-Zn ore deposit contains big vein ore bodies, veinlet-dissemination ore
bodies and bedded ore bodies, which has attracted the attention of many many researchers. However, the
relationship between two ore body types, especially the relationship between granite porphyry veins and
bedded ore bodies, as well as the genetis of the iron and manganese carbonate rock formation in which the
bedded ore bodies occur, and the reasons for differences in sulphide compositions between the two ore bodies
remain ambiguous. This paper focuses on the Xiabao Ag-Pb-Zn ore deposit, which is the largest in the
Lengshuikeng ore deposit. Samples were taken along a section that crosses the granite porphyry veins and the
bedded ore body. Subsequently, the chemical characteristics of sphalerite in both ore bodies were analysed by
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using electron microprobe analysis. It is not the gradual feature in field contact area between granite porphyry
and bedded ore body. The chemical content and ratios of various elements show obvious differences between
the two ore bodies. Granite porphyry veins have higher Al, Ba, Sr, K and Na content, whereas bedded ore
bodies occurring in iron and manganese carbonate have higher Ag, Fe, Mn, Zn, Pb and Mg content. The Iron
and manganese carbonate rock dispays chemical characteristics indicating sedimentary origin without having
undergone larger-scale hydrothermal metasomatism. These findings indicate that the cause of formation is
likely a volcanic-sedimentary deep-lake-basin related to the continental facies. The microprobe analysis also
examined other chemical characteristics of sphalerite samples from both ore bodies. Sulphur content of
sphalerite ranges from 32.05% to 33.81% with a mean of 33.02%, while the corresponding Zn content ranges
from 53.51% to 63.79% with a mean of 59.38%. Iron content showed a larger range (2.02%—12.42%),
exposing significant difference between the two ore bodies. The Fe content of sphalerite in the bedded ore
body ranges from 2.02% to 7.69% with a mean of 4.17%. However, sphalerite in the big vein ore deposit has
a much higher Fe content, ranging from 8.02% to 12.42% with mean of 9.49%. Although the bedded ore
body occurs in the iron and manganese carbonate rock, the sphalerite has a much lower Fe and Mn content
than that found in the big vein ore body. The elements Fe, Mn, Pb and Zn within the magmatic system with
respect to the mineralization process, may have been influenced by different physical and chemical conditions
(e.g. temperature, pressure, pH, and so on) resulting in mineralization differences related to the magmatic
system.

Keywords: big vein ore body; bedded ore body; iron and manganese carbonate; sphalerite; Lengshuikeng;

Gan-Hang tectonic belt

VKGR RER™ AL T B YT Py 45 DR 1T, M
& BRI i S R R R R R O, B
Hyid i g 3, B Y AR 2 < e b B (I
Do 7 HIAER I 52 M6 R AR AR w5t b R AR A L 10 1
TR 2O IR NI I — i B T AR T T
DR, SRS B, RS, s WL R, B
2 e )Ea i, IR S AR KRR 1,
ORI B, PR EOA SR KRR, A
HEIWIIUR S o VKT H SRR I . Bl
WERILL ML HRBT. B N7 TR, K
GUA™ H BAT MR (KA £, BEATAE B BEE A
R CEZONRICIR S AR R 4O, AR
Bk CEZ> 278 RO KA ORR-SGB BOE IR S =
PERMAL, R AR RS RSO A R,

ARG XKL RS, A2 ¥FHTTRE T K
WHGL, WML B REFE . B ks i &
Ph BEA AR BeE A A B ERL A A
TR ZEARAE Jy TS, 7 PRI B8 )7 T ik
ALY BYREDT. BEETUETRR . BEAAURET. R
BT LN B BEEDIUBHNAN, 5K
BRI 4K GERE™ AT R I E b BEA 5 J2ARE™ 14
FRIOC AR M ANIG T s A2 2 Ffr P R R R B 1 <
B0 CNEED™S J7HR07), A IR e s & w0 e m
WIARGIE W HAh, R IR )2 -
R BRI 2 1) A S5 i AN B, R T 52 P

MR LIRAEE A

ARSCAEVESN 1R B A0 T A A b, X 4x e
SR SRR AR L b B K2 ARET A —
AT T IR MR AT, AR IR
PRIGH™ Fl A -6 b BEA 5 2R AR AT LG &R, 2Eif
X ERBRRIR £ 2 (1 R 8 SEEAT T HRE s (R XA
HIA 2 Bl PR 2 A8 (R AR A REA T L PR
s R A AR AL AT T X LRI

1 4 FH 3 5T
1.1 #Z

WX IR R R R S, h—REE
(KIeib BOe OLRE R DI B i . BT IX 2
FREBGREIEM . #)2 EEON BRSPS
IS S R A o FT ST Ay o Jo B A S Bk
HoE s AR s SR TR D
UUREACE o SIS A S BEACE . IR A REACE T
KA )2 BT a MRS . 3T 5004
CRBO RIS A CRBO WEUR S E B 7y
A JEAR T AR D™ (0 2 B [l . I 2
Bt el e EBUS TR ACH AN G WHIUIX R
AT T ARG WAL S D K A A Sl
Wia . Wa . WRE JCRA OIS, (R R
R B DU AR R BRI .



138 Y

L

2015 4F

B 1 ARG ST 5 () MR (b CREME ik B E K4, 20117)
Fig. 1. Tectonic map (a) and regional geology map (b) of Lengshuikeng ore field (after Wang, et al., 2011[).
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Fig. 2. Geological sketch map of Lengshuikeng ore field (after Wang Changming et al., 2011[2]).
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Fig. 3. Section map of line 132 of Lengshuikeng
Ag-Pb-Zn ore field (after 912 Geological Team,
Jiangxi Provincial Bureau of Geological
Exploration & Development, 1997 ).
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Table 1. Characteritics of Lengshuikeng Ag-Pb-Zn ore field
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Fig. 4. Sketch map of Lengshuikeng Ag-Pb-Zn ore
field(after 912 Geological Team , Jiangxi Provincial Bureau
of Geological Exploration & Development, 1997 ).
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Table 2. Elements content of samples in cross-section of Xiabao ore deposit in Lengshuikeng Ag-Pb-Zn ore field
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Fig. 5. Granite porphyry and stratabound type contact pictures and microscopic photos for Lengshuikeng
Ag-Pb-Zn ore field.

K2 VKUY BT AR FRII LR S B

wa/% wg/10°
Bt

Na K Ca Mg Al Fe Ba La Mn Cr Pb S Sr Zn Ag

L21-1 021 496 062 068 7.66 6.28 3010 80 11200 69 58 0.04 522 1100 <0.5
L21-2 019 453 0.9 049 725 648 2690 120 35300 95 401 0.4 439 1800 <0.5
L21-3 018 478 063 022 749 215 2940 120 18750 76 207 0.21 392 1300 0.9
L21-4 018 422 075 031 731 419 3500 80 20900 84 216 0.07 370 667 <0.5
L21-5 002 014 138 094 071 229 40 10 134500 36 15650 1.63 25 19700 511
L21-6 002 008 116 081 021 16.25 20 <10 114000 12 20200 4.59 23 32700 1765
L21-7 003 0.09 087 106 023 222 20 <10 68000 8 39300 5.64 12 73400 253
L21-8 002 033 139 163 0.7 15.05 30 <10 207000 38 8000 1.38 17 15000 189
L21-9 002 0.24 14 1.06 096 22 30 <10 135000 4 172000 1.85 20 11650 885

L21-10 0.02 015 137 121 056 1745 20 <10 135500 42 8100 1.24 16 17450 94
L21-11 0.03 005 162 103 033 174 20 <10 170500 7 25100 3.34 25 52300 668
L21-12 0.02 003 0.61 1 0.05 13.55 10 <10 82500 9 15550 2.2 9 24000 935
L21-13 0.03 005 085 1.02 0.1 26.5 10 <10 89900 13 36700 5.96 18 55400  93.8
L21-14 0.04 04 106 116 0.84 25 30 <10 63300 12 30700 5.36 24 81300 186
L21-15 0.02 003 078 1.36 0.1 214 10 <10 65400 7 33400 3.2 14 51500  65.5
L21-16 0.02 014 116 12 0.5 214 20 <10 134000 18 18250 3.05 24 32800 392
L21-17 003 008 096 076 016 1485 20 <10 163500 1 31100 4.29 34 57400 975
L21-18 0.05 0.07 045 05 019 243 10 <10 47600 <1 43300 >10.0 2 130500 47.9
L21-19 005 035 071 086 092 205 30 10 43100 1 102000 >10.0 7 109000 353
L21-20 004 115 054 055 3.08 1338 110 20 30500 1 32500 5.64 27 43900 101
o B 10 10 50 50 50 50 10000 10000 100000 10000 10000 10 10000 10000 100
KrHFBE 001 001 001 001 001 001 10 0.5 5 1 0.5 0.01 0.2 0.5 0.01
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Fig. 6. Sampling sketch map and exploration profile (No.
124) of Xiabao ore deposit, Lengshuikeng ore field.
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Fig. 7. Comparison diagram for element concentrations and their ratios of samples from the exploration profile.
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Table 3. Ages of diagenesis and mineralization of Lengshuikeng Ag-Pb-Zn ore field

Fdh S Eall 3 B Ji ik ERE . —HE MSWD L R T4lWE MSWD ZE IR
ZK15151-NL1  REUBSSBECE T LA 1608 1.9 0.87
ZK15150-NL2  Jei- B LA 1636 2.1 0.56 1543 3 0.01
ZK12310-NL1  WREUGLRENE R T B LA 1466 2.2 0.113
B HERE, 2013
ZK12310-NL2  fEid BT LA 1556 1.3 0.62
ZK13504-2 F, W7 Ar-Ar 252k 3989 5.1 6.1
Ar-Ar GRS 3977 6.9 4.7
LSK-33 TERI B SHRIMP 162 2 14
N . e AiJiHe, 2010
AR BEE 2 = b Ar-Ar 2 1628 1.6 0.37
LSK-56 TE R BES Ok SHRIMP 1576 13 12
LSK-38 e B R Kl B SHRIMP 1578 1.6 15 ERSE, 2012
LSK-39 il K FEWIE Kl L SHRIMP 1572 15 0.72
ZK13110-15 i B SHRIMP 1582 1.8 0.83
HIE LB LA 155 LRI, 2011
LSK-D7-2 b B FTBIZ LA 1551 1.2 0.48
LSK-D6-3 b B FraIn LA 156 1.2 0.94 INVEAR, 2012
LSK-Zk13001-2 fE B LA 146 2.6 7.3
Y32-1 B SHRIMP 158 3 2.4
Y32-7 A6 BB SHRIMP 156 3 17 vuetal, 2012
SH10-27 il B FIEETAL R B LA 144 1 25
LSK107 EQliEsy FreTign B LA 142 1 0.67 424 3 0.29
SH10-15 SN R 3 — Bt LA 140 1 0.56 129 1 1.08
MD06 METUR GBI TSI 5 — B LA 137 1 0.2
LSK08 TE R B LA 158 1 14 Suetal., 2013
ZK12208-12 TER B LA 157 1 0.6
LSK24 FYIE KB LA 144 1 19
LSK07 BIAE B LA 140 1 1.9
LSK96 WU LA 140 1 4
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Table 4. EPMA data for sphalerite of both types of ore bodies from Lengshuikeng Ag-Pb-Zn ore field

P K/ Pb Ag Cu Zn Sn Sb As Mn Fe Cd  Bi Total
XB12-7-C2-1 sph 3267 <0.09 <007 020 5827 <0.03 <003 <002 <001 769 053 <027 99.35
XB12-7-C3-1 sph 3255 <010 <006 071 59.06 <0.03 <0.03 <002 <001 58 055 <027 9875
XB152-40B-C1-1 sph 3293 <0.09 <0.06 003 6294 <003 004 <002 <001 371 055 <026 100.20
XB152-40B-C1-2 sph 3297 <010 <006 010 6168 <0.03 <003 <002 002 498 047 <026 100.21
XB152-40B-C2-1 sph 32,66 <0.10 <0.06 003 6342 <003 <003 <002 002 313 064 <027 9991
XB152-40B-C2-2 sph 3297 <0.09 009 <0.02 6419 <003 <003 <002 <001 278 052 <026 10055
XB152-40B-C3-3 sph 3381 <0.09 <007 <002 6221 <003 <003 <002 001 457 054 <026 10115
XB152-4-C1-1 sph 3267 <011 <0.07 <0.02 6171 <003 004 <002 002 493 041 <026 99.78
XB152-4-C1-2 sph 3285 <010 <006 <002 6267 <0.03 <003 <002 002 38 050 <026 99.90
XB152-4-C1-3 sph 3278 <010 <006 <002 6281 <0.03 <003 <002 <001 370 049 030  100.08
XB152-4-C2-2 sph 3307 <009 <006 <002 6396 <0.03 <003 <002 <001 276 044 <027 100.23
XB152-4-C2-4 sph 3299 <009 <0.06 <0.02 6479 <003 <003 <002 002 202 048 029 10058
YLL12-1-C3-1 sph 3269 012 <006 003 5718 <0.03 <003 <002 008 902 032 <027 99.45
YLL12-1-C4-1 sph 3367 <008 <0.06 007 5351 <003 <003 <002 006 1242 036 <026 100.10
YLL12-1-C4-2 sph 3284 <011 <006 011 5742 003 <003 <002 007 845 043 <026 99.34
YLL12-1-C5-3 sph 3286 <0.09 007 003 5643 005 <003 <002 002 953 043 <026 99.42
YLL200-2-C1-3  sph 3332 013 <006 013 5376 <0.03 <003 <002 081 1047 041 <026 99.03
YLL200-2-C2-3  sph 3340 016 013 010 5667 <0.02 <0.03 <002 005 802 040 <026 98.93
YLL200-2-C2-5  sph 3285 <0.09 053 038 5521 008 <003 <002 006 847 038 <026 97.95
YLL200-2-C3-1  sph 3319 020 <007 021 5739 <003 <003 <002 007 865 035 <026 100.07
YLL200-2-C3-2 sph 3301 011 015 018 5635 <003 <003 <002 029 944 040 <027 99.94
YLL200-2-C4-3  sph 3362 <011 <0.06 028 5480 015 <004 <002 045 1042 035 <026 100.06




2 W]

FA i, SR TLVYYR /KT Ag-P-Zn 7 FHINEE I P A5 i X B R Bl B IR 12 ) PR 71 51 24 145

K8 ¥ KGUH™ N BRI 0 3 AH DG P i
Fig. 8. Elements diagrams for sphalerites from Lengshuikeng ore field.
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