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Fig.1 Simple map of geology and mineral resource in northwest Jiangxi region (geological base map data after Ma
et al,2002; mineral data after Zhang et al,2020b; Xu et al,2023; Chen et al,2023)
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Fig.3 Field outcrop (a) and mineralization aggregate (b,c) photos of the Tuobeishan antimony deposit
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804 Vol. 34 No.4 Aug., 2026



H W A R YL SR TS LB R IR < R B AT W S X BT O 24 R

T BEHE I BET RILAE AR Wy LA S Bk RS AN
O T HOO BB S50 BT ) LA
A AT

(DB (FeS,) o SERH EFETFT ILBEH R+
WAF &, EEA 3B B S — B Brs gk
(Py I -1)[ 1 8(a)~8(d) | FF AEAR KA (Py 1 -2)
L& 8 (e) DB LT 1T A1, Al BEAE A W .
Ry R (Py [ -1) [ 8(a)~8(c) I AFAE
T ARIRE , W22 1 ) 0 A BRIk A2 A 5
Sy ECBRAT (Py T —1) 55 863 A ™ OB AR 26 7 ¢ 2R 4%

24TBS33-T3
v

24TBS98-T3

(o G o

VILEI7(g) . 7G) B 8(a) o 55 BBl A e —%
BAET B BRI R (Py 1), SRESE A 5L
HIE—2F A RCAR G 7= T ka0 b ki h
20~100 pm[ & 7(a) \E 8(f)~8(h) ], TEIZM B
> (FeAsS) 2 5 ghn™ M, =3 I W A%
NEHE 8(b) |, IR YR FnHOR A B0 il
anfa (B 7(h) (E8(F) o 5 =B A R—Ir i
— R B B A BT (Py— ), 2 DL ARtk
FEfE T gerh  DEEE T 5 A Bk (Cal- T )
[E8() 1.

24TBS88-T3 24TBS83-T3

Ry

(a) S EH B FN LB A B UL OB (Py [ =1) 5 (D) Wb 5 HBA (Py 1 -1) AZ A5 ; (o) Z B B EERE (Py 1 - 1) 58S

WA s (DR WD (Py T -1) SR INERT R ; () FARIR D™ (Py T -2) 5 (O 880 (Py 1 ) SR SR df A1 5 (o) BEEK
W (Py ID) 3B 5 (W) AFAE T A S P 82k (Py 11 ) 5 (DL FI5 A Bk (Cal- T) H A EE20™ (Py— 1) s Sh—WEEE T ; Td-56 2 8 5 5
Py— 58k ; Apy— 2 ; Cop— 241 ; Gn—J5 #30™ ; Bri—TE A1 ; Cal- 5 i s Bt = B
B8 HEWLSHT KEETIERH -DEBREORR

Fig. 8 Backscattered(a~h) and microscopic(i) images of the associated minerals of the Tuobeishan antimony deposit
(2) H fh 41 (BaSO,) o T A1 TEFE T LI BE T IR
RO E R, 2 5B A TR T B AS
ST PN LRSI e 5 A N R SR A
BaJUE , "3 5 LI 2 0 20% F130% [ 18 7(e) ]

2026 EF8 A H$ 34 E-F 4

A R R T, LT AR 0 B T2 AR
WG =Y . FERUIR A Sk, 3 A 2 AR
R BRAR AT [ 9(a) T &B4 5 &b A B Bk m™
(Py 1) FFERb 22 AR [ E 8 () | 80 5 )7 it 47 (Cal- 1)

805



806

B4t

ek, HAz s Bk e/E g m [ 9(b) |5 sk 2 )P
HeRfu eS8y (Py I - [E9(e) ]

(3) B K A1 (Cas[ PO,IF,) o FBUBE KA LA 7S
NIE A& CREAE R 5~10 wm) SR SH24E | I
SEAF B e RHER Sl iz | I ETRUE %
LE9(d) |5 s sr A AE KA B [ 81 9(e) ] A

24TBS19-T3

Y
S

(d) Lo, — |5

A R A U IR A 5 A 4 SR A ) — S 7 A
T TN PR (] SCIH A, 2024) . Apukhtina et al
(2017) #1 Lupulescu et al (2017) BF 58I Ry 5% JK A1
HE SRR

(4) 30 J5 47 (Ce[ PO, ]) o M5 A7 LLAIKL B IE i
CRIARZ20 20 wm) S H = BE R B ILA TR 9(1) |

24TBS85-T3 24TBS85-T3)

‘

()L F AT P S A5 (D) A5 A (Cal- 1)IE | A SRR () FERBRD™ (Py [ -1) NFB R EHA M E A5 (D) S
WESRET T OB AT 5 () B AT B 32 b A8 A/ PR M A B4k (Py 1 —1) 5 (D) 548 = BF A MU 5 Sh— R 5 Py— 854K 0 5 Apy— 7%
10 Qtz—471 9% ; Bri— it A7 5 Cal—J7 A1 s Ap—T AT s Mnz— il A7 5 Ser—4 5 Bk
B9 TeELsHT KEETYEREORERHEHOb-DRA

Fig. 9 Microscopic(a) and backscattered images(b~f) of associated minerals in the Tuobeishan antimony deposit
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Fig. 10 Backscatter photos of associated minerals in the Tuobeishan antimony deposit
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Table 1 LA-ICP-MS in-situ trace elements composition of stibnite in the Tuobeishan antimony deposit (x107*)

M 5 25 Fe  Co Ni Cu 7Zn  Ge  As Se Ag Cd In Sn Te  Ba W Au 0TI
07-T3-8-2 7.57 0.01 0.00 038 036 026 475 40.1 006 1.64 0.02 024 020 167 001 0.00 2.66
07-T3-9-1 390 0.00 0.00 049 049 0.13 443 219 0.11 178 0.03 0.15 0.15 154 0.04 0.00 0.89
07-T3-9-2  0.17 0.01 0.07 030 0.09 022 158 155 0.10 0.62 0.01 021 0.00 159 0.02 0.00 1.15
07-T3-9-3 1.32  0.01 034 0.67 057 000 529 191 003 191 0.03 053 097 163 0.01 0.00 1.08
07-T3-10-1 12.6 000 0.15 040 0.00 040 6.70 107 0.03 032 000 094 094 159 0.14 0.00 0.29
07-T3-10-2 327 0.00 0.14 0.09 023 0.10 33.1 11.7 0.01 056 000 021 0.04 157 0.02 0.00 0.24
07-T3-10-3 19.1 0.00 0.00 4.22 1.10 0.07 10.8 107 092 214 003 0.17 0.00 149 0.02 0.00 3.57
16-T3-4-1 56.7 0.05 008 228 127 0.17 138 170 033 1.07 001 0.18 0.00 155 0.01 0.01 178
16-T3-4-2  31.8 0.03 0.00 309 274 022 100 171 039 052 0.01 005 058 155 0.01 0.00 5.66
16-T3-4-3 82.6 0.16 1.67 404 11.1 0.11 186 323 045 088 002 0.05 0.00 154 0.02 0.00 153
16-T3-5-1 959 0.11 000 954 281 0.13 954 1.14 129 0.79 0.02 0.15 0.00 148 0.03 0.03 10.8
16-T3-5-2 233 0.13 0.11 151 157 023 139 167 0.18 0.68 006 0.13 058 147 0.03 0.14 124
16-T3-5-3 575 0.08 0.03 180 21.3 0.06 178 578 030 123 0.10 0.18 0.00 14.6 0.00 0.02 102
16-T3-6-1 383 0.16 0.05 403 1.10 0.16 102 0.00 041 0.14 0.00 0.15 000 146 0.00 0.00 355
16-T3-6-2 451 0.75 0.75 356 874 0.14 121 0.00 1.00 040 003 0.07 0.17 144 0.04 0.01 268
16-T3-6-3 364 055 068 7.00 1.77 0.11 7.02 0.00 039 0.16 000 0.18 0.15 143 0.04 0.00 4.88

19-1-1 569 095 084 752 416 004 131 679 235 0.19 000 0.16 096 148 0.02 0.00 2.32
19-1-2 11.7 0.63 041 421 195 020 526 472 158 0.21 000 0.06 1.06 14.1 0.02 0.00 1.82
19-1-3 83 028 021 214 026 0.06 925 762 039 023 0.00 000 055 146 0.01 0.00 1.68
19-2-1 248 043 056 6.12 289 028 104 649 203 021 000 O0.11 0.78 148 0.02 0.00 1.29
19-2-2 730 0.16 032 446 256 023 143 21.1 145 0.14 000 0.18 0.00 145 0.02 0.00 7.47
19-2-3 9.08 0.15 0.19 645 083 0.00 396 415 227 0.12 000 0.00 0.16 146 0.03 0.00 3.67
19-3-1 343 021 027 419 273 023 144 101 1.63 0.16 0.00 0.00 090 13.6 0.00 0.00 2.04
19-3-2 6.14 050 083 478 528 005 996 313 160 0.23 000 0.00 022 134 0.01 0.01 136
19-3-3 858 026 037 502 391 0.01 312 486 1.16 037 0.00 0.04 041 134 0.04 000 178
88-T3-4-3 091 0.00 0.01 091 336 0.11 6.83 132 0.03 3.15 001 0.07 052 144 0.02 0.01 335
88-T3-5-1 124 0.02 0.04 255 865 0.10 377 61.8 023 053 0.00 0.06 103 151 0.00 0.00 285
88-T3-5-2 125 001 0.00 447 269 029 474 746 056 092 000 120 127 131 0.05 0.02 224
88-T3-5-3 3.68 0.01 0.03 0.67 154 001 494 362 0.01 031 000 0.01 072 17.2 0.04 0.00 214
88-T3-6-1 439 005 022 045 033 029 424 134 0.01 042 000 028 0.76 302 0.11 0.00 8.36
88-T3-6-2 592 0.04 0.00 286 9.74 0.11 135 354 0.04 249 0.00 033 034 281 0.00 0.01 249
88-T3-6-3 477 0.01 0.08 045 091 039 745 594 0.02 030 001 0.09 0.00 163 0.03 0.01 208
(Py I -1-2), =3 Cu As S HEHA B RAIEMSE 204 Py [ -1 M Py II B (TI+Cu+Ag) 5 Sh 77 7E W]
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2022; Wang et al, 2024) , # — 2P 9E 52 T (TI+Cu'+
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Jones et al, 1997 ; Wilson et al, 2007) . £ H % i #4

2026 EF8 A H$ 34 E-F 4

811



812

1010

108 F

100 F

L

104 -

102 -

10° : . ; ; . ;
0 10 20 30 40 50 60 70
A Ta)/s
(a) Py I -1-2: 05-3-1

1010

108 ~

10°F

L

104 F

102f

10° y ’ ’ * ’ *
0 10 20 30 40 50 60 70
I 18)/s
(c) Stb: 16-5-3

1010

108 F

10°F

L

104 -

102 L

10° . ; . . ; i
0 10 20 30 40 50 60 70
fsfTa)/s
(b) Py II: 88-1-3

1010

108 -

10°F

L

104 F

I

10° ; ’ ’ * ’ *
0 10 20 30 40 50 00 70
I 18)/s
(d) Stb: 19-3-1

E14 BELSBTRERY (a.b) RIFEHT (c.d)RFRMEE SAL LA-ICP-MS B i8] 43 % 2 iR B & T B
Fig. 14 Representative LA-ICP-MS time resolution depth profiles for a single spot of pyrite(a.b) and stibnite(c.d)

in the Tuobeishan antimony deposit

10%
| ]
]
[ ]
mn
L™ [ ] - -m
107 L m g =
& [ ]
% " n = =
= [ ]
<
X ]
10'F "
[] m
e =
10° . . . .
102 107! 10° 10! 10? 10°
w(TD/(x107°)

E15 E LSBT RESY As-TIE#E
Fig. 15 As-TIl diagram of stibnite in the Tuobeishan

antimony deposit

Vol. 34 No.4 Aug., 2026

R 150~300 C) M T, 86 ER LA AL
Y1 Sh,S, (OH)3. Sh(OH)3 | FI 4% & %) (H,Sb,S4
HSb,S; . Sh,SOIE XAEFE . FEM M 4540 T, H,Sh,S)
A7 2 LA 5 Y pH (TR 2 e L (6.0~7.7)
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T (4~8) N i 325 24 pHH K T 8 HUE B B 45
i (<0.01 mol/kg) it , Sh(OH)S 5 £ 5, 78 BBk Ji
B BB PE BR8N, Sh,St A & 4% I EAE
(Ganeyev, 1985; Krupp, 1988; Zotov et al, 2003;
Pokrovski et al,2006) . A ABFFE R, TITE A K —
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ShAETL R 7 FCHEAZE SR, I 1) 28 8 TR R R I o 0
— & % (Henley et al, 2013; Simmons et al, 2016;
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Genesis of the Tuobeishan Antimony Deposit in the Northwest of Jiangxi:
Constraints from In-situ Analyses of Antimony Mineral
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Abstract: The central segment of the Jiangnan orogenic belt is predominantly characterized by deposits of
gold, antimony, and tungsten. Notably, the Tuobeishan antimony deposit, located in northwest Jiangxi, exhibits
significant potential for mineralization and exploration. However, its genesis remains undetermined. This study
aims to elucidate the genesis of the Tuobeishan antimony deposit by examining its geological characteristics
through advanced analytical techniques, including scanning electron microscopy (SEM) and laser ablation
inductively coupled plasma mass spectrometry (LA-ICP-MS). The findings reveal that antimony within the
deposit primarily occurs as stibnite (Sb,S, ), with lesser occurrences of tetrahedrite (Cu,,Sb,S,;) and chalcopyrite
(CuSbS,), with the paragenetic minerals including sulfides such as pyrite and sphalerite, as well as barite. The
sulfide formation process is delineated into a diagenetic stage and a hydrothermal mineralization stage, the latter
of which comprises three distinct phases: the quartz-stibnite stage, the quartz-calcite-stibnite stage, and the
calcite stage. The precipitation of antimony ore is predominantly influenced by a reduction in fluid pH and
temperature, which is accompanied by the concurrent precipitation of barite and calcite. The trace element
characteristics of pyrite suggest that a portion of antimony (Sb) is incorporated into the pyrite lattice via a
coupled substitution mechanism: (TI'+Cu'+Ag" ) +Sb**—2Fe*". The Tl content in pyrite is approximately an
order of magnitude greater than that in stibnite, and there is a significant positive correlation between arsenic
(As) and thallium(T1) in the ore-forming fluids. Collectively, these findings imply that the ore-forming fluid of
the Tuobeishan antimony deposit is primarily composed of cyclically evolved medium to low-temperature
thermal fluids, with contributions from magmatic hydrothermal fluids.

Key words: in situ trace elements; genesis of deposit; magmatic hydrothermal fluid; Tuobeishan untimony

deposit; Jiangnan orogenic belt
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