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Lead isotopic compositions of sulfides in the Taoxikeng tungsten deposit,
southern Jiangxi and their geological significance

SONG Sheng-giong'~, WEI Wen-feng®
1. Anshun University, Anshun Guizhou 561001, China;
2. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China;
3. Chengdu University of Technology, Chengdu 610059, China

Abstract: In order to study the source of ore-forming materials of the Taoxikeng tungsten deposit in Chongyi County of the
southern Jiangxi, in this paper, we have analyzed major element compositions of the concealed granite in the deposit, and have
selected 32 samples of sulfides including pyrite, chalcopyrite and arsenopyrite which are closely associated with wolframite in the
deposit for Pb isotope analysis. The results show that the concealed granite in the Taoxikeng deposit has the characteristics of A-type
granite. The Pb isotopic compositions of five sulfide samples have relatively small values but a wide range of variation, showing the
characteristics of crust-mantle mixed materials. The Pb isotopic compositions of other 27 sulfide samples are relatively stable,
showing the characteristics of upper crustal lead. The study shows that the concealed granite was mainly formed by the remelting of
the upper crustal materials which contain a small amount of the crust-mantle mixing sourced magmatic rock. The ore-forming
elements such as tungsten in the deposit were mainly sourced from the granitic magma formed by the remelting of the upper crust
materials containing a small amount of the crust-mantle mixing sourced magmatic rock.

Key words: Taoxikeng tungsten deposit; granite; Pb isotope; source of ore-forming materials
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Fig.1 The regional geological sketch map of the Taoxikeng tungsten deposit and its periphery (modified from

Jiangxi Geology and Mining Bureau Gannan Geological Survey Brigade,2018)
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Fig.2 The geological sketch map of the Taoxikeng tungsten deposit (modified from Jiangxi Geology and Mining

Bureau Gannan Geological Survey Brigade,2018)
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Fig.3 Photos and micrographs of some samples of the granite intrusion from the Taoxikeng tungsten deposit

ALY (1), HEBITR , BFHSI0 &R 42 TUWPbEIMEAR

73.29%~75.97% ,Al,05512.78%~13.31%, TFe,05 4 AR MR 3218 AL Pt i (DA, k920
0.68%~2.40% ,Mg0O#50.02%~0.19%,Ca0}0.45% 4, B 844 ) PRI R A ML R2 ., HAr, s+
~0.73% ,K,0:44.08%~4.72% ,Na,0:52.21%~3.93%. #f (TF-356-30-1,TL-206-3-1, TL-256-5-2, TF-306-30-
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Table 1 The analytical results of major elements of samples from the concealed granite intrusion (%)
HEHS S0, TiO,  ALO; TFe,03  MnO MgO Ca0 Na,0 K0 P,0s BiKkE BE B3
BS-006-V1l  73.29 0.03 1291 1.93 0.15 0.06 0.58 2.94 4.47 0.01 1.97 73.29
BS-006-V25 7531 0.03 12.78 2.15 0.13 0.13 0.65 2.44 472 <0.01 112 75.31
QT-056-V18  75.84 0.01 13.11 1.39 0.1 0.02 0.45 3.35 4.65 <0.01 0.9 75.84 *X
QT-056-Vn7  75.52 0.02 1295 2.40 0.15 0.19 0.73 221 4.08 <0.01 1.49 75.52
ZK401-3 7597 0.02 13.08 0.68 0.06. 0.02. 0.57 3.89 4.45. 0.01 0.85 75.97
ZK401-4  75.65 0.03 13.31 0.86 0.07 0.03 0.62 3.69 4.62 0.02 0.85 7565 mEw,
ZK4015  75.95 0.02 13.25 0.76 0.08 0.03 0.64 3.81 445 0.01 0.85 7595 2010
ZK401-6  75.50 0.05 1326 1.39 0.12 0.06 0.53. 3.09 4.63 0.02 115 75.50

1,TB-056-18) #2°°Pb/>**PbiE #717.545~18.473 ,2"Pb/
204pp#15.500~15.670,2°8Pb/2**Pb £38.291~39.177 , ¥
& /IMEAS AL TS BB He A2 74488 5 120 Pb/ 2P
{#18.560~18.689,2°7Pb/2%*Pb K 15.703~15.746,
208p}/204pb38.935~39.089 , Pb IRl {2 4 BUAH X
RE.
5 mAE P RKR
51 #ERAERERMR

ARMEABRERAEEBENPANBZBHERN
&, EE BN (2010) X G HUAE R A TR
KE,HMg0 ,CaOF &MK, ¥/NF1%,K,0/Na,OfF
HF1.14~1.93, KF1,K,0 HEHK4.08%~4.72%,F1
4.54% , EAEHIHE, 7.16%<(K,0+Na,0)<8.48%,
B, ARSI, BT RS EA R IR
MR R (SE)ERER R, SHIERA—K
BEBETY, HEARREMWP,0s8 & (King et al,
1997) , W@ GBI RARTE 5 & IHP,0s & BEAK , REMK
F0.01%; ZEFeO/(FeO+MgO)-SiO, B (E4), B
TR N ARG B FEAE R A Si0,-KL, OB I A B 41
ERAERFITERE(ES) . REF(2014)XMXNHT
RART TTYHEHE, BT YRAE HKA.
PRA Mz, FA A RS 78 K A2 R
BB CIPWARET Y TQAPEIG 1, 6 MR Y%
ABKIERE SR EWER XIBRRIERE XN &
AU ERER, TN XX BRI N EHARA
RUSEITE 5 A PIRFTE

RTFARERAWRE, WAFREE , K,
Yang % (2005)F1 Zhong %(2007)ikHARIIE K A1
B FBEATEREER S HIMAT B0 NS5
Bl R AR BRRLE (R B W IS Bl AR E SR FE AR 52 R
YL e WA K S A R = He-ArA EHRE
N, TG R A WA M08 A B A (R 3K

%,2019), MEXR, WHUIBRERETRELT
WS IRIE R 4 BN A B S R ER S A Rl TR B = 86
ERIEARENA
52 H#HERER

PoEI L B BRI AT P A LIS e 3 Ak 22 B A
VEABPHASREBRSE , ERT Y REB T
JEXL R AR ORI AN AR B , B B3 B W PR TR R
EMARN T EZ—(Zhu,1995;Canals and Cardel-
lach, 1997 ;Mirnejad et al.,2011;43,2011;KE
HI%%,2018), ZHEET WU . ThE R, TEREH
B BB P LT LA Z B AT, HPb R R A RS H
YRR U IX I PO IR R 40 BRI (R4 B3 48, 2018)
ARBEFERE R R B H T YUIE R B, R e, 3K
BHPbFEIN R REHREFE R . Zartman(1974)
BB T O RPoFEA R4S K 5e R 22 e
I 22 /&) M 6, 345 B BouseZE (1999) .HustonZs
(2016) K Chugaev® (2020)#6)5 UFSE, Zartman#Doe
TF19814F 2 H AP IE K B 45 H T A REX Pb A
o 2 B} TR S AL B A S RIVE Bl . ZE2°°Pb/2%*Pb-2"Pb-
204D}, R 2 15208P 294D 207 Py 204 Py e A 2 L AR
BEFEHE i PO IR 4 B LA 73 A 2 b 52 Ph 3 bR
LR E AR EREE LR S E L ZE, 14
MRS LT KL b, P LB A PO I SR IR R DA
S AE, FN ISP 53 NP AT fE R A T 3B
SHRAVER; Heobh , ZE208Pb/ 224 Pb-207Pb/ 2™ P B X
Bl , s KL HHEA 2 MR R AN X, )
BT BB FR A B Y R IS5 BT

R IRAE (1998) AR, M A= Hh g LA P Y
J R SR U A VR B B 35 A P L YIS UK AR F P AR b
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Table 2 The lead isotopic compositions of sulfides in the Taoxikeng tungsten deposit

HERES PHEAR 208pp204pp  207pp204pp  206pp2%%pp  207pp/206py Aa AB Ay %S ep1/%0
TF-356-30-1 b 38.48 155 17.698 0.876 30.82 11.45 33.5 -15
TF-356-30-2 Y 38.989 15.725 18.659 0.843 86.79 26.13 4717 -14
TF-356-30-3 By 39.027 15.728 18.593 0.846 82.94 26.33 48.19 -1.8
TF-356-30-4 =2 38.967 15.721 18.663 0.842 87.02 25.87 46.58 -15
TB-156-17-3 By 39.067 15.746 18.676 0.843 87.78 27.5 49.26 0.4
TB-106-11 HEw 38.971 15.725 18.663 0.843 87.02 26.13 46.69 -2.1
TB-156-17-1 By 38.997 15.729 18.668 0.843 87.31 26.39 4738 -1.4
TB-106-10 Bk 38.99 15.73 18.663 0.843 87.02 26.46 472 -14
TXK-XC-1 wem 38.935 15.705 18.56 0.846 81.02 24.83 4572 -13
TXK-XC-4 HEw 38.978 15.72 18.622 0.844 84.63 25.81 46.87 -1
TQ-256-23 B 39.016 15.735 18.67 0.843 87.43 26.78 47.89 -1.6
TQ-256-18-1 B 3895 15.721 18.65 0.843 86.26 25.87 46.12 -1.9
TQ-256-18-2 G 38.953 15.711 18.613 0.844 84.11 2522 46.2 2.1
TQ-206-18 By 38.968 15.722 18.659 0.843 86.79 25.94 46.6 -15
TQ-156-23 By 39.022 15.735 18.675 0.843 87.72 26.78 48.05 -0.8

TL-206-2 BYw 38.963 15.723 18.631 0.844 85.16 26 46.47 -1.1
TL-206-3-1 L 38.291 15.518 17.545 0.884 219 12.62 2842 -0.8
TL-206-3-2 By 39.031 15.738 18.678 0.843 87.9 26.98 483 -0.5
TL-256-5-1 By 38.975 15.74 18.689 0.842 88.54 27.11 46.79 0.1
TL-256-5-2 B 38.713 15.624 18.158 0.860 57.61 19.54 39.76 -1.6
TF-306-30-1 wem 39.015 15.735 18.681 0.842 88.07 26.78 47.87 0
TF-306-7-2 4N 38.994 15.727 18.646 0.843 86.03 26.26 473 -1.6
TF-356-33-1 Hew 39.023 15.727 18.651 0.843 86.32 26.26 48.08 -1.4
TF-306-30-2 3 39.177 15.64 18.473 0.847 75.96 20.59 5222 -17
TF-306-37 e 39.014 15.734 18.689 0.842 88.54 26.72 47.84 -23
TB-106-11 4 39.089 15.703 18.634 0.843 85.33 24.7 49.85 -17
TQ-156-23 w4 39.045 15.736 18.684 0.842 88.25 26.85 48.67 -1.6
TB-156-17 iy 39.02 15.732 18.68 0.842 88.01 26.59 48 -1.6
TB-156-14-2 B 39.07 15.732 18.664 0.843 87.08 26.59 4934 -2
TQ-256-18 4 39.036 15.727 18.673 0.842 87.6 26.26 48.43 -14
TB-056-17 w4 39.028 15.739 18.681 0.843 88.07 27.05 48.22 -13
TB-056-18 Hg 38.803 15.67 18353 0.854 68.97 22.54 42.17 -2.1

T SEALEBEES | HRAETFQO011),

A0 L b 5E PO AR A, A 2N B TEE LT PD
Ji B (TF-356-30-15TL-206-3-1) , A 2% 5 (TB-
056-18 5TL-256-5-2) & 1LA KA R IE L5k 5t
BIRA KR s PO AL B . LA R, BB KW
FAPOEERE T Lab3e WA B 5T F g R
AHEILHPL, X EARIE 5P, LIFRTEPLY
FEHRE, GBS SIS IR PoR £ 2 Y
RESRH, B LR ERYEPESELRTBIE
EREMERE .

5% HA R AL Z R AL 2 R E AT B R BB 1
BT ERE 434, AT LA IR 3 T A PO AR I, M
PRI R A BKE , S5 (TF-356-30-1, TL-206-3-
1,TL-256-5-2,TF-306-30-2, TB-056-18) #j2°Pb/
204Pb\207Pb/204Pb\208Pb/204pbﬁﬁﬁfj\@'ﬁm_ﬁ @ﬁ
K, EEHE7THENEHEEE L PoEHIgPb, 1E
BHX B YA F R W He-Ar R B BF 5T £ B, TF-
356-30-1F% 04 Fi 1°He/*He=1.86Ra(Ra A=K
3He/*HefH , 1Ra=1.39x10"%) , TF-306-30-2F R0 FE & 1)
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3He/*He=2.09Ra, TL-256-5-2 % 4k 5" #E & 103 He/
‘He=0.67Ra( KA ,2019), RIEF A f3He/
‘He>0.1 RagtBHIRA Wil @R F kMRS R
(Ballentine et al.,2002), #iBAX JL ML T3k
ey EAIRAER. —KNE, N TFEEHER
[E] 2 B WA SR IR IR &, HoPb-S R & B AR A
SRALABWREXRR(RFL%,2012,2017),
WA SO A PRI B AR B IRL R (R2) SSFME
MR R CREDZ,2011) &4 BRI, @RS
REBRAL YR & 1 Pb-S R AL % B #8 (E18) B R HPb-S
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WE ST RN PR B R A FTE RN b
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T RBE BT B —3, H-OFf B4R B8 H e
WA FERB IR AR (REFE,2011) ,458PblE
PEEBIRL R, BH N RY F ik WHIPO S L F" 4
BRE,NFERAFTIERBRBEREAREN L
HhFEH) R E I TR AL R

6 BAHE
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Fig.6 Diagrams of lead isotopic compositions of sulfides in the Taoxikeng tungsten deposit (modified after Zartman and Doe, 1981)
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Fig.8 Plot of Pb isotopes vs. S isotopes of sulfide minerals in
the Taoxikeng tungsten deposit
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