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Fig. 1 Geological map of the Jiangnan Tungsten Metallogenic Belt ( modified from Mao Jingwen et al. , 2017)
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Fig. 2 Geological map (a) and profile of the No. 5 line drill holes (b) of the Changlingjian tungsten polymetallic deposit

in the eastern Jiangnan Jiangnan Tungsten Metallogenic Belt (modified after Luo Jiayuan et al. , 2021)

R I SRR 7/ R S (A O 1Y R /S O N R
Bres.

B Y — O B (BB 1) . DA
kb B BB R —H o BN RRIE, %8 1~ 10
em Z[H], EERF R, DE A R
RS SR BN B, e EE R E
AT SRR P (& 4a b)) KA — /N T 2 mm, i
FEATN, AT A2t A7 (B de d) , WAEA moes
A EAE (] de ) o ARESRD™ SRR S5 6L
SEAATAR A RARLE AT Sk ] B PN A

B — I Be (BB 1) iz B BoA e ik v
JETE 0. 1~3 om ZIA], kAR, £ ek rh B2 H
POERET MEERGTSE 0 A DR MR R DN B
WAL (18 4g—i)  JEAR T 1L, HEHT &

WFROIR AR S PR A1 s WE BT 5221 A TR SRR
O3 T A SRR BN ; N B S A RDIR | P9 2L
WREH (B 45) . T RPN E & A8 =B S
ALAE A

Ty — A B (B BT ) - A Bk k5 0. 5
~5 cm Z 8], EEH AL, WS LT RA, L
W (B 4K) .

3 FEACRAE ST %

ARUTF B Al AR A (3 52 7F) R A
KB R ZK501 5 FL A ZK502 B5fL, 7EANEH
FAR A R R A el b — A e T A
W —i e —a B B (BB 1) 0 A i b
BHA (4 1) 17 Re-0s EAF . XTANRI LA™ B B 1 A1



1032 Mo R

it I 2025 4F

P 3 LR B R BRI AT PR [R) B Ay Sk £ A AR A R R (a) AV — B — A ek b 5 A Bk
B 5 (b) B —BR ALY — £ Pk b & B P HOR B0 FER SRR (o) SR A 980k (d) S LA ekl 5 & &
LRJeaAL; (o) SR LA SERKIA G K T oAtk B ; (F) o f A 9 ik

Fig. 3 Petrographic characteristics of multi —type quartz veins in the Changlingjian tungsten polymetallic deposit in the eastern

Jiangnan Tungsten Metallogenic Belt: (a) massive scheelite grains occurring in tungsten —sulfide quartz veins. (b) massive
g g 2 g ) g q

wolframite and scattered molybdenite grains developing in tungsten—sulfide quartz veins. (¢) molybdenum mineralized quartz

veins. (d) chloritization developing in molybdenum mineralized quartz vein margins. (e) greisenization and potassium alteration

in the margins of molybdenum mineralized quartz veins. (f) barren quartz veins
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Fig. 4 Petrographic photos of typical mineralization and alteration samples in the Changlingjian deposit in the eastern Jiangnan

Tungsten Metallogenic Belt: (a) quartz veins containing clusters of scheelite and wolframite; (b) wolframite replacing scheelite ;

(¢) scheelite and beryl; (d) beryl Raman peak map; (e) sericitization of stage I; (f) greisenization with oriented arrangement

of mica; (g) bismuthinite—molybdenite—quartz veins; (h) substitution of molybdenite with bismuth sulfide in quartz veins; (i)

raman peak map of bismuthinite; (j) greisenization, development of pyrite, chalcopyrite, and sphalerite; (k) barren calcite—

quartz veins
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Fig. 5 Mineral paragenesis sequence of the Changlingjian
tungsten polymetallic deposit in the eastern Jiangnan

Tungsten Metallogenic Belt
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Fig. 6 Re-Os dating isochron diagram and weighted mean age
of molybdenite from Changlingjian tungsten deposit in the

eastern Jiangnan Tungsten Metallogenic Belt
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Table 1 Molybdenite Re-Os isotope dating results in the Changlingjian tungsten deposit in

eastern Jiangnan Tungsten Metallogenic Belt

. - Re (ng/g) % Os (ng/g) %"Re (ng/g) %70s ( ng/g) BEFAEES Ma
WEME | ABOERE | WEME | AR | WEME | ABERE | WEE | A | WEE | e
7K502-340 | 0.20021 193.7 2.0 0.0016 0. 0003 121.7 1.3 0. 2740 0. 0026 135.0 2.3
7K502-354-1| 0.20011 221.4 4.0 0.0012 0. 0007 139. 1 2.5 0.3128 0.0043 134.8 3.3
7K502-354-2 | 0.10018 230.6 2.2 0. 0001 0. 0044 144.9 1.4 0.3211 0. 0022 132.8 2.0
7K502-511 | 0.20016 1793 49 0. 0028 0. 0002 1127 31 2.489 0.016 132.4 4.0

T AN 5 B AR R 22
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Fig. 7 Micro-photographs of fluid inclusions in the three stages quartz and calcite grains of Changlingjian deposit in the eastern
Jiangnan Tungsten Metallogenic Belt; (a) Coexistence of pure liquid phase inclusions and gas—liquid two-phase inclusions in
stage I quartz; (b) coexistence of inclusions with significant differences in gas—liquid filling degree in stage I quartz; (c) three-
phase inclusions rich in CO, in stage I quartz; (d) inclusions rich in gas phase in stage Il quartz; (e) inclusions rich in liquid
in stage Il quartz; (f) pure gas phase inclusions in stage Il quartz; (g) two-stage Inclusion assemblages distribute in the quartz

crystal in stage Il quartz; (h) (i) liquid-rich inclusions in stage Il calcite
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Table 2 Analytical results of homogenization temperatures and salinities of fluid inclusions from different mineralization

stages in the Changlingjian deposit, eastern Jiangnan Tungsten Metallogenic Belt

gjz E £,(C) £,(C) iwtm(@;‘ ()
B S % FIA LR ¥ (% NaCleq)
FIAL -6.2~-0.6 | =2.3(n=6) | 322~347L | 334(n=11)
FIA2 -6.3~-0.8 | =2.2(n=4) | 349~379 L | 366(n=10)
7K502-222 g FIA3 -0.8.-0.7 (n=2) 334~355 L | 348(n=6)
FIA4 -6.7 (n=1) 343~365 L | 355(n=6)
ST ESUIEES 317V (n=1)
FIA1 -1.4 (n=1) 281~320 L | 301(n=8)
FIA2 -6.6.-0.6 (n=2) 347~358 L | 356(n=6)
FIA3 -2.2~-0.5 | =1.1(n=3) | 325~353 L | 334(n=9)
7K502-85 g FIA4 -0.4~-0.6 | =0.5(n=3) | 341~372L | 357(n=7) 67 e
B i 0.4 (n=1) 386L ~0.4; | (n=35); 339
e Lo | RIWAE 290L ’ 7| 281~ (=
IX oA | kA 2901 wron | 2 | 380 10"3)
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FIA1 -3.4~-1.3 | =2.0(n=3) | 301~324 L | 310(n=5)
OK-11 ) FIA2 -1.5.-1.2 303~327 L | 311(n=4)
R | YRSL oA ESUIEES 347L
7/ i} -3.5 (n=1) 293
FIA1 -0.9 (n=1) 338~366 L. | 355(n=6)
OK-14 ) FIA2 -6.2~-0.8 | =2.8(n=3) | 345~358 L | 351(n=4)
e FIA3 ENILEES 361~373 L | 365(n=3)
IRSL 434 A 337L
7K500515 | FIA1 E SIS 265~266 L | 260(n=4)
P | PR ESIEE 317L
ZK502- | 5| FIAL -0.8 196~219 L | 206(n=4)
146-1 | FIA2 -2.4~-0.6 | -1.2(n=7) | 221~264L | 235(n=7)
7KS0246 | 10 FIAL -1.3,-0.9 (n=2) 220~258 L | 238(n=4) -2.4~ -1.1
i1 P | JRSL AR -1.4 (n=1) 269. 2L -0.4; | (n=17); 186 235
B K0l | 4 FIA1 AR 203~226 L | 216(n=4) 317 | (nea)
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FIAL F S 249~266 L | 257(n=5)
| FIA2 -1.5~-0.4 | =1.0(n=6) | 206~236 L | 222(n=13)
RO e | it | ki 2741,
ST E SIS 271L
FIAL -0.4 156~161 L | 159(n=5)
. . -0.6~ -0.5
"~ ST 53Af -1.2 201 L 0.4 (n=6):
ZK501- | 77 | 9RSE4 A -0.6 202 L : Pl se~ | 174
iﬁ 185-2 % b7 v v -0.6 189 L 0.70. 0.2 202 [(n=10)
IRSE 434 -0.4 166 L 1 05 (n-:6)
B/ i} -0. 4 188 L ’
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(n=10) ; VKRB FEA T-0.6~-0.4C, F)-
0.5C (n=5) ; 1AM EIEFAN T 0. 70% ~ 1. 05%
NaCl,,,*F-¥7 0. 82% NaCl, (n=5),
4.3 REBREHANERS S

KIEIRW PRAS [F] B B A AR O E L 2 4 A
WME 7 s, BB 1T Aase b S w0 i A 25 14
AR A CO, H,0 CH, (K Ta—c) ; B
I 45 v A0 79 A ) O AR A AR SO B o R
CO, H,O0( & 7d e) s BBt T 5 fiff A I W A A4
AR SAI S HyO (B 76) o AL, Kig g
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Table 3 Hydrogen and oxygen isotopic compositions of
quartz fluid inclusions in the main mineralization stages,
Changlingjian tungsten polymetallic deposit, in eastern

sector of the Jiangnan Tungsten Metallogenic Belt

IEJ/I\ é)mi% %J("MS SDV—SMOW 5]8 O\ —-SMOW Yﬂtﬁ’_g 5]8 OHZO
B WY (%) (%) | (CCY | (%o)
"~ 7K502-222 | A1 | -60.8 9.7 339 4.1
| ZK502-494 | {13 | -61.1 9.1 339 3.5
B 7K502-85 | fidE | -65.4 10. 4 339 4.8
! 7ZK502-79 | A%E | -62.1 9.8 339 4.2
7K502-146-1 | A | -60.7 9.8 235 0.1
"~ 7ZK502-113 | f19% | -58.3 10. 4 235 0.7
L. | ZK502-165-1 | fi3% | —61.6 10.2 235 0.5
| ZK502-569 | FidE | -65.2 9.6 235 | -0.1
I 7K502-446 | 195 | -70.3 9.6 235 -0.1
7K502-596-2 | F¥ | -58.8 9.6 235 | -0.1

RA4THBET FTRRKRREEEEBT R
ERH HERITRAY S B ESHR
Table 4 Sulfur isotopic composition of sulfides from the
main mineralization stage, Changlingjian tungsten
polymetallic deposit, eastern
Metallogenic Belt

Jiangnan Tungsten

Bt AR 7] %Sy _cpr(%o)
B 1 7K502-210 BRI 1.7
B 1 ZK502-210 WEERE™ 2.1
Bz 1 ZK502-79 WERLA -4.5
BrEz I ZK502-494 FEAHB™ 2.2
BBl | ZK502-165-2 | HE4HB" 2.6
BrEs Il 7K502-406 WEERR™ 2.0
Bz Il 7K502-290 WEEH A 2.8
BrEel | ZK502-165-1 | Hfis” 2.0
BrEel | ZK502-165-1 | HEEKH" 2.3

1 H—O [FAL R MRS Rk 3 s, Bre 14
BERER (n=4)8"0,_qyon THAE 9. 1%0~ 10. 4%0 2 1],
BIER 9. 8%0; 8D _gyoy TETE=65. 4%0 ~ —60. 8%0 Z
W], Y ~62. 4%0; BBt T A1 35AE S (n=6)8"0y_qow
{ETE 9. 6%0~10. 4%02 ] , ¥4 9. 9%0;8D,_qyon THTE
=70.3%0 ~ —58.3%0 22 [A], BJ{H - 62. 5%0, M HE A
YE—IK [R5 18 7 F2E ( Clayton et al. , 1972) .
8%0,5 0 Ouo 3.38x10°
% % (T/K)’
Hob 7 Ry ¥ — R UG B BE S YR T
TR B 1 A5k i 80y, (HTE 3. 5%0~ 4. 8%0
Z 0], 31 4. 1%0; W B 1L 47 3ERE i 19 60, (H7E
=0. 1%0~0. 7% Z[8], ¥I{H 0. 2%o.,
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Fig. 8 Histograms of homogenization temperature (a) (c¢) (e) and salinity (b) (d) (f) of the three stages fluid inclusions in

Changlingjian tungsten polymetallic deposit in the eastern Jiangnan Tungsten Metallogenic Belt
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Fig. 9 Raman spectra of fluid inclusions in three stages quartz and calcite from Changlingjian tungsten polymetallic deposit in the
eastern Jiangnan Tungsten Metallogenic Belt: (a) (b) gas phase composition of gas—liquid two-phase inclusions in stage I quartz
(H,0.C0O,.CH,); (c) composition of pure gas phase inclusions in stage Il quartz (CH,); (d) (e) gas phase composition of
gas—liquid two-phase inclusions in stage IT quartz (H,0, CO,); (f) gas phase composition of gas—liquid two-phase inclusions

in stage III calcite (H,0)
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Fig. 11 Sulfur isotope composition diagrams of Changlingjian deposit in the Jiangnan Tungsten Metallogenic Belt
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Oreforming age, oreforming fluid characteristics, and genesis
of the Changlingjian tungsten polymetallic deposit in the
eastern Jiangnan Tungsten Metallogenic Belt

WANG Jing"” , ZHANG Dayu" , ZHANG Fei" , WENG Wangfei > , XU Hongbing” ,
MENG Xiang" , YANG Huawei" , ZHOU Taofa"

1) School of Resources and Environmental Engineering, Hefei University of Technology, Hefei, 230009,
2) No. 332 Geological Team of Anhui Geological and Mineral Exploration Bureaw, Huangshan, Anhui, 245000

Abstract; The Changlingjian deposit is a newly discovered tungsten polymetallic deposit, which located in the
eastern sector of the Jiangnan tungsten belt (JTB). The Re-Os dating of molybdenite in the Changlingjian deposit
yielded a weighted average age of 133.8+ 1.3 Ma, indicating the mineralization is genetically related with the
coeval muscovite granite beneath the deposit. After detailed geological and petrographic characteristics, we
subdivided the mineralization process from W—sulfide—quartz (stage 1), sulfide—quartz (stage II) to calcite—
quartz (stage II1). The temperature and salinity calculation results of the three-stage fluid inclusions show that,
there are decreasing temperature and salinity degrees from stage I (281~386°C, 0.70% ~10. 11% NaCl_ ) , stage
II (186~317°C, 0.70% ~4.03% NaCl_,) to stage 111 (156~202°C , 0.70% ~2.07% NaCl,,). The 8*S values of

sulfides from stages T and II range from —4. 5%o to 2. 8%o. Mineralized coexisting quartz fluid inclusions ( Stage I

eq

and Stage I1) & D ranges from —70. 3%o to =58. 3%o, and the 80, , value obtained from the conversion of O, in
quartz ranges from —0. 1%o to 4. 8%o. Those stable isotopic characteristics infer that the ore-forming fluid was
dominantly from magmatic fluid with some meteoric water added, and increasing meteoric water ratios along the
fluid evolution. The precipitation of tungsten in the Changlingjian deposit is mainly controlled by fluid
immiscibility , while the precipitation of sulfide minerals is mainly controlled by fluid mixing. Combined with reginal
research, the ore-forming fluid in Changlingjian deposit has similar character with most tungsten deposits in JTB,
which were consistently source from ore-forming granitoid intrusions, with mixing a small amount of meteoric water.
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