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Genesis of the Laohudong Pb-Zn deposit in the north Wuyi area in Jiangxi
Province: Evidence from in situ trace element and sulfur isotope of sulfides
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Abstract: The north Wuyi area in Jiangxi Province is located on the southern side of the Pingxiang-Guangfeng
junction zone on the Qinhang mineralization belt. Multiple tectonic events and magmatic activities formed a complex
geological structure pattern in this area, and metallogenic potential of copper and lead-zinc polymetallic deposits is
enormous. However, due to the generally small scale and insufficient research of lead-zinc deposits in the northern
Wuyi area of Jiangxi Province, there is a lack of in-depth understanding of material sources, metallogenic condi-

tions, and deposit genesis. This paper takes Laohudong Pb-Zn deposit in the northern Wuyi area of Jiangxi Prov-

Wim B H: 2023-07-24; #¥Z HER: 2024-03-25; &HiE. FHGE

HE&WA.: BEEHRFEIEA T H (42102083) 5 71754 4 H TR 2021 4ERHIF5 H

EH B WEFIE(1999- ), Zr, DU, w584, BRoEOr o a0 IR HLERfb 2%, E-mail: 3574360980 @ qq. com; 3l ifEH . 175K
(1981- ), z, VUK, Bl W58 07 10 i IR bR fb 2, E-mail ; 34068027@ qq. com,



55 4 JETFYESE . VIPYAL I I X 8 PRI BT BT AR B PR 7 —— L A 0 D et G 2% B ) 7 3% T Al 957

ince as the research object. EPMA, LA-ICP-MS and LA-MC-ICP-MS were used to reveal the major and trace ele-
ment and sulfur isotope composition of sulfides, then many important information concerning the mineralization tem-
perature, the source of metallogenic materials and the genesis of the deposit were investigated. EPMA testing shows
that the Fe content in sphalerite ranges from 7.58% to 8.27%. Combined with LA-ICP-MS trace element testing,
sphalerite is rich in Fe, Mn, Cu, Cd elements, followed by Co, Ni, Ag, In and Pb elements, the contents of Ga,
Ge, As, Se, Sn and Bi elements are low. In sphalerite, Mn, Fe, Cd, In and Co exist in the form of isomorphism,
while Cu, Ag, Pb exist in the form of isomorphism and microscopic inclusions. The content of Fe, the values of
Ga/In (0.001~0.129), Zn/Cd (262~312) and calculation results of relevant formulas of sphalerite all indicated
that sphalerite was formed under medium to high temperature mineralization conditions (about 327 ~337°C). The
8S of sphalerite and pyrite respectively concentrated between 2. 07%0~4. 16%0 and 0. 82%¢~ 3. 19%o, they all indi-
cated magmatic sulfur. Compared with multiple Ph-Zn deposits in China, the trace element composition of sphaler-
ite in Laohudong Pb-Zn deposit is consistent with typical skarn deposits. The Laohudong Pbh-Zn deposit has a close
genetic relationship with the Gexianshan granite complex, and the age of Gexianshan granite complex (153. 9+
2.7 Ma and 162.8 + 1.2 Ma) can represent the lower limit of the mineralization time, which is consistent with the
range of the main polymetallic Pb-Zn deposits in the north Wuyi area.

Key words: sphalerite; trace elements; sulfur isotope; in situ analysis; skarn deposit; Laohudong Pb-Zn deposit;
the north Wuyi area of Jiangxi Province

Fund support: National Natural Science Foundation of China (42102083); Research Project of Jiangxi Geological

Bureau (2021)

TLPGIL R T 1 DX A F BT o LR S )
FEEA W M, 25 Gl G - B A R AR A
B PEIG  A AT L TR M X 22 T 2 3 i R
WG g, B RS 25 52 2% 0 b A 3 A R (B,
2010) . JLHUERY ALK IZIX G T R 3EAS R 1
R s B E KA rh iR s
Fimgh JFEREE il A R Y VR R R (B
HIEESE, 1997, 2009; ZEJRHI4F, 2003; 400 5%,
2005; FEM CAE, 2007; BEICEE, 2008, 2011) , A
7 8 R AU IR B BT 1 T B R 43 ([ 1a)

AR5 — A b XAV F VTP b 58 b X 8, SR b
WA IR EHE N 2 &R A 2 — (KK
A, 2007) o BREA B A KRBT R AR, IX
WA ERRDT T KRR AT ki S A
W BRI S 2R B A S R R | R YRR
Za B R H B, Rk S IR R B A
AR, X2 B B TR LA S X, (AR,
A RN, B RS X X S IR AT T3 FR
AR BR X6 2 B0 A T A Ml J3 435 1F 114 4 28 R R B
DAL Ay 5 B BT, Gl e A DX P 2 IR S M ER A A R R
R AL B IRl R AR AR, AT (BER) 7 K 57
TRARAS (CFF) 0 IR A A B e - 32 B IR (%
S, 2005 TKFEFELE, 2007; S, 2016) , @ik B K

TRHE  RYTR 2 &m0 R R SRR () 07 IR BY
IHAR AT IR (5K K %, 2007; =K%,
2008; i, 2022) (HE AR TYIERIE AL
W2k F 0 R R 45 [l B A I 5 AT R i

LAY RED 0 TR YT - KT 2 4 & A
HER, SR LA IZ A A A e BB R
FIERIAR e IR, A SC LS PR R AR R W 5 )
Sl NEEDT BRI R e T R S R R
3BT T EYERD R B T RN o R 3 L DA B
Wil T 3R H AR RS | LA R 5 — ik
M X AR R R 2 A TR IR T 2 VL VE 6 38 b X [H]
AR PR 1) R AR AN DX S A (A 52 T AR 4R A
AR

1 DX S50 5 S PR L S RS

1.1 RMRES

VLV 3 M X A 4K - b 45 &7 w1 2
T ATV S T R U v N = iy S | s | o N T v S
A (JLR AR B R ) 5 F-FR & h AUk
FEAX (B 1a), AXMICHH E T =& i
[F1) i vy ST YN P 3 6 = 8 L2 Sk ) i AT RS T
PR S, S AR P TR i (2% ) PRI i 4 (3 ) B3 b Y



958 F=

i v W

2
¥R &

43 4%

) —5r (WL, 2009) , XNHL)ZEE S, i iEiE
B RCHIIR SR B RS2 K TS B0 3 AR v
) B 2 R W 247 5 W v o 2B AR AR - U AU AR kv
PR ¥k (V) B R I B A R T R A i i
P o 5 RO 45 A0 L 2% 1 e, S AR A i 22
SRR BEEIE R (E 1b) (P, 2010; Ui
BRAE, 20115 BOEARSE, 2023)

TLPEAL RS Hh X A AR A TG SRR S Rl T
SR, VS At R 2, X B A
FAEAAR T ShE ] DA L AR | D S B e L o
F, AR - TP ERYE N |, B A D R R - S
B FEIEIEE . M2 R ICE S A
ZEEW AR AT (BRAS, 2016) o #EILDE

117°00" 117°30°

RARANWE S XN EEE R ™= R %, gl
RS I BUR AR AR E A3 (183.2 Ma) 5
B BRI B AR B 1L 2 =X
R AR (168~131.5 Ma) S54% BF 4 .8 B H %,
FELLI R 0142 A DT I 2% 2 R N R R4 A Ik
(83.8~73.5 Ma) AUER (RAEHRAE, 2008) , FH
M OEY B RELE S, KNTTREEW NS - F
UEAR P [ R K R m M 7R & - F= Bk
Fh K AE B A AR AC 4 il o A, SRR R VL PE AL
M XA R A B2 a8 i R B < 2K
S, 3 L R g RIS B A A, X AR R T
VI A BB A R AR W A (R A,
2004) .

118°00"

28°30°

28°00°

|
Pt,-Pz,

287307

28°00'

@ e

AU lam @ iz i

| S N

FER

| B

= g — oz |PtePe | 70 - EL i A th—$t
Pk S-—R A ) '{ l;:}f’uj‘-r”.'l_.:“f';--'l,-;‘l hl J ( %
I:] BRI Z D ALHE R - IR AR 1 - e E I

7] hr L-Ihl_
Pt, gttt
L e
=] woran

B TP e TR XS (B PR (a, $RARHERT A, 2011) Bl 7= [ (b, R B2 AN, 2023)

Fig. 1 Structural location map of north Wuyi area, Jiangxi Province (a, after Dai Yanpei et al. , 2011) and geological

mineral map (b, after Huang Anjie et al. , 2023)
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Fig. 2 Geological map (a) and 22-line section (b) of the Laohudong Pb-Zn deposit (after Yang Jinhua et al. ,
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Table 1 Mineral formation sequence of Laohudong Pb-Zn

deposit
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Fig. 3 Ore and microphotograph from the Lachudong Pb-Zn deposit
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a—garnet wollastonite skarn; b—wollastonite, garnet and calcite in skarn; ¢—garnet, omphacite and a small amount of sphalerite in the skarn;

d—allomorphic fine-grained lead-zinc ore; e—pyrite is distributed between sphalerite and magnetite grains; f—the sphalerite is rich in chalcopyrite

and pyrrhotite inclusions; g—pyrite lead-zinc ore; h—pyrite, galenite and sphalerite rich in chalcopyrite inclusions are in balanced symbiosis;

i—galena metasomatized magnetite and sphalerite to form sulfide heterogeneous zone; Grt—garnet; Omp—omphacite; Wo—wollastonite;

Di—diopside; Cc—calcite; Py—pyrite; Sp—sphalerite; Gn—galena; Ccep—chalcopyrite; Po—pyrrhotite ; Mt—magnetite
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Table 2 Major and trace elements composition of sphalerite from the Laohudong Pb-Zn deposit
Wy /10 o
Zn Fe Mn Co Ni Cu Ga Ge As Se Ag Cd In Sn Bi Pb BE/C
19-2-1 58.18 7.62 7323.91 46.69 -  27.53 0.82 0.38 1.19 0.81 6.27 2146.00 33.54 2.13 0.14 3.06 0.024 328
19-2-2 57.87 7.73 7544.80 47.50 0.39 29.13 1.47 0.46 0.81 0.64 2.12 2104.29 30.37 3.16 0.07 0.82  0.048 330
19-2-3 57.86 7.76 7490.30 44.29 0.14 28.60 1.32 0.45 - 1.43 4.67 2199.38 32.92 2.52 0.03 1.30  0.040 330
L12-3-1  57.66 8.21 6945.66 63.56 0.24 17.84 1.25 0.4l - 0.43  4.24 2002.51 9.74 3.03 0.19 2.24 0.129 337
L12-3-2  57.85 8.27 7504.94 65.60 0.18 155.07 0.72 0.65 0.10 1. 11 5.13 2208.19 7.79 2.78 0.31 4.30 0.092 337
L12-3-3 57.67 8.22 4935.42 48.01 0.04 205.35 1.40 0. 60 0. 68 1.17 7.28 2087.55 23.35 1.57 0.21 3.44  0.060 337
L12-3-4 58.27 7.89 7090.49 64.30 1.68 22.27 1.28 0.40 0.08 0.35 3.97 2107.23 15.55 1.16 0.03 0.26 0.088 331
L11-1-4 58.04 8.23 417.71 13.67 0.47 28.96 0.21 0.32 0.11 1.04 8.21 2192.88 34.26 1.30 0.57 17.88 0.006 336
LI1-1-5 57.48 7.67 52.65 10.21 0.36 25.26 0.09 0.44 0.39 1.24 8.34 2050.37 18.02 1.28 0.33  10.70 0.005 330
L11-1-6  57.82 8.04 153.81 7.82 0.08 21.35 0.07 0.43 0.66 1.83 6.88 1997.21 22.85 1.31 0.58 19.53 0.003 334
L13-1-1  58.11 7.58 222.30 18.03 3.50 21.45 0.07 0.27 0.36  0.92 3.28 1886.17 30.46 1.03 0.02 1.38  0.002 327
L13-1-2 58.53 7.88 6099.67 43.54 21.33 1752.93 1.42 0.27 0.19 1.45 11.08 2082.49 25.06 2.10 - 2.75 0.057 331
L13-1-3  58.27 7.82 77.32 31.76 5.26 23.48 0.04 0.15 0.47 1.10 2.10 1869.92 34.31 0.43 0.0l 0.37 0.001 330
SEIME 57.97  7.92 4296.85 38.85 2.59 181.48 0.78 0.40 0.39 1.04 5.66 2071.86 24.48 1.83 0.19 5.23 0.032 332
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Table 3 The 6*S composition of sulfides from the
Laohudong Pb-Zn deposit

FEmS BAFR 6%S/% || FERSS BWAR %S/ %0
19-1-1 B 0.98 19-1-4 NEED™  3.45
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Fig. 4 Box diagram of sphalerite trace elements composition
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Fig. 7 Scatter plot of trace elements of sphalerite in the Laohudong Pb-Zn deposit
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Fig. 8 Trace elements composition of sphalerite from different genesis deposits in China

K8 FENZAAIE R ZE R PRIN B i o0 3R AR i

MVT B RREF BB DoT 22 F¥ B4R RE W & 5 VMS B SEDEX B FEE /KT 85 + 3 W I8 I8 ; Skarn TALHE
R FEUDSE SR e AR IR AT KK (RO R R SCHR UL IE SC)

MVT deposit include Daliangzi, Qilinchang, Mayuan, Liziping, Fule, Tianbaoshan and Laochangping; VMS and SEDEX deposit include Leng-
shuikeng, Huangtupo and Kaladaban; Skarn deposit include Zhongyuku, Huangshaping, Miaoshan, Dulong, Langyaquan, Haobugao and Yongping

(data source can be found in text)
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Table 4 The metallogenic age of Cu-Pb-Zn polymetallic deposits in north Wuyi area, Jiangxi Province
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) BEEH Re-Os 156 FIRVESS, 2007
AT £ S et
e R AT U-Ph 160 W, 2021
PR BTN WA 4T 2 b WAr-Ar 163~162 A FEAS, 2009; 4B, 2019
(RELSAi 2N [N EER" Rb-Sr. Sm-Nd 135~139 SR F %, 2012
G PRV 133 WA, 2023
) WY
INE S s SHRIMP U-Pb 164
) e PRCHE"S, 2014
P PR R 138
AR BUEYEE el LY SHRIMP U-Pb 138 %, 2010
TR X TR Re-Os 135 S, 2009
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Cu.Pb . Zn SERL JC 2 & A = T 4k [ {H (R 1H
2008) , BA RAFH 18 T . %,\“(2016)3@;##5
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2.7 Ma F1 162. 8+1.2 Ma, XU BIA N H: & 8
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5 4

(1) ZRIAH X INEED H X E 4 Fe Mn, Cu,
Cd, Mm% & 4E Co Ni Ag.In . Pb, %% Ga Ge As . Se .Sn Bi
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