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The Discovery of Antimony Deposit in Yuling, Danfeng County, Shaanxi Province and

Its Prospecting Significance
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Abstract: The newly discovered Yuling antimony deposit in Danfeng County is located in the eastern part of
the North Qinling Composite Island Arc Complex. The mineralization area is classified as the North Qinling Au-
Cu-Mo-Sb-Graphite-Kyanite-Sillimanite-Rutile mineralization belt. The ore body is hosted in the Zhai Gen For-
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mation of the Xiahe Rock Group of the Mesoproterozoic. Four antimony ore bodies have been delineated, and
the estimated potential antimony resources are approximately 8 000 tons. The useful minerals in the ore are
mainly stibnite and hauerite. The ore structure is mainly euhedral and subhedral, and the ore texture type is dis-
seminated and disseminated in a starry pattern, with a small amount of banded texture. This discovery has in-
creased the number of antimony deposits in this area and provided an additional example for further exploration
of antimony deposits in this area. Based on the study of the geological background of mineralization, geological
characteristics of the deposit, quality characteristics of the ore, and types of ore, the author has made a prelimi-
nary discussion on the genesis of the deposit and summarized the regional exploration indicators. The trace ele-
ments in stibnite are relatively enriched in Sb and W, and the rare earth element distribution curve shows a right-
inclined curve with enrichment of light rare earth elements and depletion of heavy rare earth elements. The 6°'S
value of stibnite is between 5.20%o and 7.12%o, and the lead isotope composition is relatively stable with a small
range of variation and relatively uniform ratios. The research shows that the Yuling antimony deposit can be di-
vided into two ore types: quartz-stibnite type and quartz-stibnite-calcite type. It is a tectonic-hydrothermal remo-
bilization type antimony deposit, and the mineralization is controlled by magmatic activity in the upper crust,
tectonic activity, and metamorphic deformation. The ore-forming materials are derived from magmatic hy-
drothermal fluids in the upper crust and early sedimentary strata. The exploration indicators have specific strati-
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graphic, lithologic, structural, magmatic rock, and wall rock alteration characteristics.

Keywords: antimony deposit; geological characteristics; deposit genesis; prospecting mark; Yuling
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Fig. 1 Regional geological schematic map of Yuling antimony deposit
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Fig. 2 Geological map of Yuling antimony deposit area in Danfeng
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Tab. 1 List of the form, scale and occurrence of Yuling antimony deposit
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Fig. 3 Macroscopic characteristics of antimony ore bodies and characteristics of ore minerals
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Fig. 4 Mineral characteristics of ore under microscope
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Fig. 5 Structural characteristics of ore under microscope

33 HARER

PR 4 BT ) S AR 2 G R R R o A e
W Ay AR R A R R A R
RO PR A AR YR A, B Tl 28R 2
NIRRT A, AR AT A D, W] 2T
3.4 WIRHEK FFE
341 WMEALEZHE

WEBh i 0 2 Wk W KT (K] 6) 7, Rb, Ba, Th

GRE TR A TCE X EE, &Rt M7,
HA NbsZ i FH | Sr i F M S5 . PbirIE R
(F62) . DXELRFAE 5 AL 25 1Y) fol o e 28 vk 0 L 4
AR AE 55 B — 3K, Sty Bu (4 7 555 3 W5 IR X A7 7
RHE A0 53 B 45 b, TREBA BT A 76 DT TE 0 R tho 4 R
TR, AR A R T B R L D3
AR AR BLRY 43 A0 REAE, BA 8909 St E S % o b,
BB IE A A (A ) B Y/Ho {E 7T DL W s 7 A4 AY



55 44 4 BT PR BRI B 1 S B e T S 345

1000.0
—— MBI T
—e— L 1L
100.0 g e KT

Ui

%

/)s

o=
Ho

e /ERRE B
>
(=)

0.1 L ) L ) I L I L L L L 2
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Ba U Ta Ce Pr Nd Hf Eu Tb Y Er Yb

TR 46 b4 2 R AR b 25 Bt ok B 229K 45 (2016) 5 Hdibrif AL Sun 27 (1989)
El6 % A LT RIKK R A IRELE R
Fig. 6 Standardized diagram of chondrites of rare earth elements in antimony ores
Pk it (Breeding, 1999; Papike, 1996) . H24 Ho 5 Y H (Douville, 1999) . JBUI& — 7 # B & 1 B9 Y/Ho {6 H
AARTF BN S TR A8, BT R AR 24.87~27.83, P27 26.36, 3T T5H Mt A (R R b T
AR 78 22 P A v o B ER A e IR SO AR Y/Ho ~F 1R (36.02 A1 30.36) .
R2 MRERSTAEREETRIAMR(I0)

Tab.2 Trace element composition and characteristic parameters of antimony ore samples in the study area (10°)

FE & 4 5 Sb w Sn Pb Bi Be Li Sc \Y% Cr Co Ni Cu Zn Ga Mo

TC50-1HX 3324 2043 045 4798 0.11 0.69 9317 637 21.72 79.03 60.96 3242 985 11716 590 034
TC51-1HX 197.62 24630 198 71.83 025 1.13 111.70 8.54 54.66 129.79 7397 58.60 27.62 157.54 10.68 0.31
TC52-1HX 107.61 63.69 0.60 5401 0.15 086 119.60 6.86 3819 86.88 67.24 49.03 13.28 22798 559 0.25
TC53-1HX 158.71 3745 083 5440 027 086 9899 6.81 32.03 9350 62.02 5512 21.58 9092 8.01 0.20
TC54-1HX 418.67 37.06 0.69 26.16 025 0.78 67.62 629 2255 10145 4577 8539 18.05 8695 7.69 0.13
TC60-1HX 61.60 2651 197 5069 031 150 10630 9.57 60.61 107.11 56.98 46.23 3226 62.56 15.00 1.06
TC60-2HX 281.29 2589 1.01 5790 0.15 1.08 8694 852 29.64 9026 31.62 4748 1240 11826 1025 0.19
TC61-1HX 251.02 27.70 1.14 3275 0.16 0.84 70.17 7.75 33.59 64.07 3567 23.87 11.05 78.02 9.23 0.29
TC61-2HX 195.63 3825 0.73 5566 0.15 1.03 8453 806 2738 7751 6144 31.85 2438 681.21 1023 0.19

TC61-3HX 27227 63.57 1.17 2527 039 1.06 12250 6.68 4086 76.50 5526 27.09 1427 110.82 840 0.23

FMm%S  Rb Sr cd In Te Cs Ba Tl Th U Zr Hf Nb Ta  Zo/Hf Nb/Ta

TC50-1HX 43.65 14159 034 0.03 0.04 512 16288 0.71 454 1.71 71.79 235 1.26 038 3055 334
TCS51-1HX  78.62 108.14 0.264 0.04 0.03 10.62 37873 092 8.18 225 12989 412 3091 0.73 3150 5.38
TC52-1HX  40.01 16695 0.53 003 0.07 650 11141 086 4.66 2.19 7877 272 079 0.17 2895 4.73
TC53-1HX 6034 106.54 029 0.03 0.02 7.02 313.72 0.87 6.19 2.69 90.65 320 0.59 0.10 2836 5.67
TC54-1HX 5581 9755 043 0.03 0.03 6.15 180.19 096 533 2.48 80.29  2.68 0.50 0.18 2991 277
TC60-1HX 114.14 100.14 0.09 0.04 0.03 14.18 427.08 121 1639 3.19 202.65 636 1.87 0.13 3188 14.04
TC60-2HX 7437 11351 041 003 006 9.78 29836 091 839 242 12585 393 0.88 0.16  32.04 541
TC61-1HX 69.83 7428 023 0.04 0.05 827 31246 096 6.29 2.71 96.64 323 056 0.11 2990 5.00
TC61-2HX 7796 76.59 148 0.04 0.04 7.76 37278 1.05 5.61 2.32 91.06 333 029 0.09 2732 324

TC61-3HX 71.03 8233 027 0.03 0.08 7.58 17623 133 647 4.00 96.04 329 134 032 2923 416

T WA A2 PR B AR A R A F
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Tab.3 Trace element composition and characteristic parameters of antimony ore samples in the study area (10°%)

HMHmS La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
TC50-1HX 18.10 36.87 412 1546 281 060 260 038 229 046 133 0.20 1.19 0.18 11.85
TC51-1HX 28.80 57.14 639 2395 436 088 380 055 307 060 1.67 0.24 1.58 026 1621
TC52-1HX 23.69 4555 559 2167 371 076 317 047 265 057 157 0.24 1.48 022 15.84
TC53-1HX 2192 4348 492 1850 338 070 290 044 235 046 123 0.19 1.19 021 11.64
TC54-1HX 2564 4823 553 2052 376 078 322 048 262 054 145 0.21 137 021 14.70
TC60-THX 41.13 8584 940 3498 621 1.6 483 069 3.66 074 2.06 0.30 2.04 0.31  18.40
TC60-2HX 3127 59.54 676 2552 461 087 370 054 289 057 1.55 0.24 1.45 024 1544
TC61-1HX 25.66 49.70 557 2154 394 078 383 057 322 063 1.67 0.26 1.54 023 16.75
TC61-2HX 2126 4336 481 1801 323 064 281 038 213 043 1.12 0.17 1.10 0.18  11.03
TC61-3HX 27.13  51.03 594 2223 413 090 432 068 360 072 1091 0.28 1.69 026 19.26
B4 % Y/Ho YREE LREE HREE LREE/HREE LRE MRE HRE 8Eu 8Ce (La/Sm), (Gd/Yb), (La/Yb),
TC50-1HX 2571 8659  77.96  8.63 9.03 7455 9.4 290 0.67 101 4.16 1.81 10.91
TC51-1HX 2692 13329 12151 1178 10.32 11628 1326 3.75 064 099 427 1.99 13.04
TC52-1HX 27.83 11132 10096 10.36 9.74 96.49 1133 350 0.66 094 412 1.77 11.50
TC53-1HX 2542 101.86 92.89 897 10.36 88.81 1023 282 066 099 418 2.01 13.18
TC54-1HX 27.03 114.55 10445 10.10 10.34 9991 1139 324 066 0095 4.40 1.95 13.42
TC60-1THX 24.87 19335 17872 14.63 12.22 17135 1729 471 062 1.03 427 1.96 14.49
TC60-2HX 2690 139.76 12857 11.18 11.50 123.09 1318 348 062 096 438 2.11 15.43
TC61-1HX 2655 119.14 107.19 11.95 8.97 10246 1299 3.69 061 097 420 2.06 11.95
TC61-2HX 2558 99.61 9131 830 11.00 8744 961 256 063 101 425 2.10 13.83
TC61-3HX 26.83 124.81 11136 1345 8.28 10633 1434 414 065 094 425 2.11 11.52

T WA A2 PR B AR A R A F
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U SRR A RRAIE
343 SREMEE4#iE

S J& BT HOR e FE AR 22—, BRI R
[ 457 2% 2H A2 S0 I 4 R VR R L™ ) T s i e A A
i 77 1 (Ohmoto, 1979; Seal, 2006) . & 1 K i 19 73 Br
W8 DX EE A 1Y BT ) B R U5 DA R i v Ak i, FRATT
TEBER [F] A7 28 24 AR ik o A X 42 . AEVR I AT
BV By BRAE W ERE i, AT S [l 20
JE 55 X MBI B R AR M B HEA T XS L, S0 b i
AP R IR (£ 4) .

JHE Ut XV B0 67*S AR A A 7 L (L 7) s,
JE U B b S H Sl 5.20 %0~7.12 %0, -4 K
6.19%o ., 12254 1.92%0, 582 M46 T HIL. .
344 ASRML A AR

W55 X N 86 Pb [A] 47 28 41 B A f e, 28 fk i
B /N, LOAE L H — o M 25 1 (3% 5) R, iF
5% X *Pb/*Pb {8 N 18.2959~18.487 0, *"Pb/""Pb 1 Ky
15.6359~15.692 5, **Pb/""Pb {H & 38.371 1~38.655 5;
BE U561 Pb/'Pb {H y 17.870 5~18.110 3, *’Pb/**'Pb
8 N 15.5460~15.5950, **Pb/"Pb{H Jy 38.1244~
38.359 6, W NAIFFE IX S 2R M m A R 25 HA M RIFE

4 WIRAA

4.1 B HERIE
411 SREMEE4 %k

MR PR ) AR B SRR, R R A
FERRER LT W), 0 EL'S S35t A BB mREh w1 & 42,
BRERER T4 67'S = WL 1R R 6 SYS; i 76 A X ik Ji 4%
TR, B P& 6 I JCE IR SR P i, 0 e 44
TR ZR B [ 07 2 41 (6™'S B AL P =6V'SYS) vl DL ikt

R4 BRTEF)EERSEAMNEERNUKLER

Tab. 4 Sulfur isotope results of stibnite ore (rock) samples

S TaE 8'S(%) FH (%) R
DX-1 B 5.84

DX-2 B 5.20

XN-1 R 6.59 ol P
XN-2 A 7.12

nc2 WS 5.30

nmc-3 WS 7.00 6.77 BB
nc-s MBS 8.00

TE: DAL VY 2 IRARG IR ARA IR T

2.5

2.0

1.5

BIEL (n)

1.0

0.5

0
50 55 60 65 7.0 75 80 85

HEEE OS> (%0)

B7 BRIRHT SEUETEGEY SRUESHERE
Fig. 7 Sulfur isotope distribution of stibnite in Yuling and

Caiao antimony deposits

Lk N BALY TP Y 67'S {H (Ohmoto et al., 1979; F K
B, 2022; PMAETESE, 2023; FEPHAE, 2025) . TN
W, BB IR 32 B AL ) R B R B R,
BUORER LW AT, S N A
JEERACY) . AR AR A T R, A B R
JEAR IR ER T Y. UL, MEEE Y S [ = (K
B W ) TR R

WF5E X HEEE ™1 6S™ fH M 5.20%0~8.00%0, FH X}
(7, B 8), V8 A T FEUR AL I 7 X I, 3 Ui B ™

x5 BEWR-EBMSTIESYT AP AAEHERIKERSEITR

Tab.5 Lead isotope analysis results of stibnite ore samples from Guying-Caiwo antimony deposit

B 4 4 B **Pb/"*Pb 2SE *”Pb/"*Pb 2SE *“Pb/"Pb 2SE P Ay
DX-1 WEBE 18.306 2 0.003 15.666 4 0.004 38.4032 0.009 B U b X
DX-2 W 8 18.2959 0.004 15.6359 0.005 383711 0.008 [ERCE N2
XN-1 W 18.4870 0.002 15.692'5 0.003 38.6555 0.007 B H X
XN-2 W B 18.4589 0.005 15.6797 0.004 38.5994 0.007 LR
CW-1 A 17.870'5 0.003 15.5950 0.002 383596 0.008 I

N Bh
CW-2 W 1 18.1103 0.007 15.546 0 0.004 38.124 4 0.014

T WA A2 PR B AR A R A F



348 o4k o # R NORTHWESTERN GEOLOGY 2025 4£
SEIRAE A
i1 5% 1 5 VR ;
N R
C T I
@D O iR
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I 45 1 SR B
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Ey AL Zo il |
-6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22
SIHL 2 E (%)
BB TR T FEEH (2014) 5 REBEBIE AT ILAEFE5E(2013) 5 ATEEEH KRR A TR T F 0% (2020) 5 747 78 REEH B
AR T 5K (2010) 5 AT REAT AR R IR T 4 55, 2006) 5 4 b LB G 0 REIE R IR T 425 (2013)
FEIRAE R . He i Hb T IR AR S BdE >k J5 T Ohmoto(1972) . Drummond 45 (1985) . Seal(2006)
E8 HMEGHRSREIEHT RS BLEHK S HE
Fig. 8 Sulfur isotope distribution of stibnite in the South China Sb belt and the laojunshan region
DX N ) e 7 40 A8 i 2 AR (I3t R Bt 7 25 44 ) 2 B (8] B AE X 5T BN, Vs L s R RDTTE i AR

W T LRV L T BT B A R AR 1 T A ] 25 D) 2 g
A RIS, HiZx KBS Sb. Pb & Lt & T Hioc
HORH N G 2 3 B A e (AR TET AR ), [RIRE S B AT L
TAEHSEHE TR R P ORIR . Z5 FRTIR, BB ST
PRIESE Ay S &2 B TURR B R U5 A ith 5e (38 ) ok
TRFHIE, 32 DURRE R RLE AR R 52
412 PbREEZA R

Pb JC & T HAHX R F R K, 1 H Pb AN R 4%

() Pb [Al 7 R — A & AR ARk, Uk, 1 ™
Yy BT 4 B Pb 4k K T HUR X R Pb [A] A7 3R 4 AR
(Ohmoto, 1979; Seal, 2006), Pb 1 Ji§ Jy T # K & JK WF
FE T P TR R R R R B ORI R, 1998) 6
@ﬁ&%%mawﬁ'mUﬁﬁ%Tmﬁ#ﬁm%
=B, B B kI P B ¥ R Ok JE (Zartman et al.,
1981; B B 45, 2015) . JE IS — WM BE A9 w{E R
9.39~9.64(3% 6), “F-¥I{H K 9.56, Ak ¥ £z ik T #b7¢

Fo FRIS-ZHMGBH IZEHY P AU RILESHXSHE

Tab. 6 Pb isotope ratio and related parameters of stibnite in Yuling-Caiwa antimony mine

BES RESBFR PbAMPb PbPb "PbA%Pb  t(Ma)  *Pb/”Pb i ® Th/U Aa AB Ay
DX-1 B 18.306 2 15.666 4 38.4032 470 1.168 5 9.61  37.57  3.78 91.08  23.86  45.12
DX-2  MEE 18.2959 15.6359 383711 470 1.170 1 955 3721 377 9046  21.87  44.25
XN-1 B 18.487 15.692 5 38.6555 470 1.178 1 9.64 3786 3.80  101.85 2557  51.99
XN-2 B 18.4589 15.6797 38.599 4 470 1.1772 9.62 37.66 379  100.18  24.73  50.46
Ccw-1  MEBY 17.8705 15.595 383596 470 1.1459 952 3927 399 6511 1920 43.93
cw-2  MEBEDT 18.1103 15.546 38.1244 470 1.1649 939 3637 375 79.40 1599  37.53

;PO ZAFESH A U PO w ™ Th/ Pl CAEEHE RRCE GRS GRIEES, 2016); A, ABFIAYITEZSHANR(1998).,
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{E(9.58), F8 /R BRI ) Pb ok [ F L Hi5E ., Jo 04 #EEE
WM w {HR 35.57~39.27(5% 6), ‘K- K 37.66, - T I
17 w A (41.860) Fll L1 19 w A (31.844) Z [H], [H
P T B, B iR A R IE B RE, H L b 5E
He i E . HEBEHTHY Th/U {4 3.867 5~3.99( 6),
XA 3.81, AR H L T A Bk 5T T2 {H (3.88),
[ REE % 7 P i Pb £ BRI T 5% .

Pb [ {37 2 )t 7 T P it b /s, JBE IS — A7 REE
B Pb [Rl 37 R H B AE & 9a WP AE T 1 7 s 1y
I HA LMo i i e H, R SEIRRRIE; 7218 9b bV
e 38 LLPHT AT 58 22 18] I 5 0T 3 L ly — M, [S R4S 7
FERAYEEAE . VR R 1L B RE BB A Y P (R 3 E
LA B8 s AR 9 R BV A T Ml B 1L R T Ay
A, WRI T b M52k IR A REAE (8 9) o BRPTATE
BARRI T 5 LR KA TR Pb [F 47 2 FR1E, {2
s HL Pb [l 037 22 HU AR RRAE 2048 7R ™ 9 0 U5 1 b
e 5T M, R IRIR PR LB 9) .

5 3 1sF [] DR 28 % 4 [) 47 3 2K B T R A A T AR
B0, i 3 A R 67 3R LU AE 5 (] A A 8 A T
ZAERAEATHT L (Ao, AB FIT Ay) (55 6), FEAR AR A
LA U R B R 2R TR B P TR 28 5,
ST HTAT P Y AB-Ay A B, T ELX — 7 B
TR B0 0 7 B 45 SR ORI R, 1998) . £ Pb [R] i %
Ay—AB i 1 (1] 10), JHUE —7 BESH T A1 B8 s V% A
T B SR I, A — D AR T A AR X
B, RIZY A FEORIET LA Bz 8] TR AR

(a)
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C

O
3
=
B

15.2

15.1 1 1 1 1
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K457 Po ok H T IR Y 5 38 05 2l o i A g Ay iy
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B Ay—AB B LM AR OC o3 A RRAE, 7 HL 32 240 23y
ENE]T L Hbse P ORUR X 88k, J9 06— 860 A 447
G FRFHIE

25 LTIk, M Pb [A4v 2 FLAERFAE R, JHIS — 7t
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g3 S E SRR S BTk
42 WHRKREZREE

X EE R (R Z, BRTC KB IR | 52
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FE R v B A 7 AR B R X R A 1 B S, |
T H T OKiE R, R 2 He, Sb oo R M iE b &
A Y BB E, I 58507k B iR i & 8™
PORIRA, IR R R G R /N 7 mis %, B4
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R BFARFIRS KRB A
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Fig. 9 (a) “Pb/*"*Pb vs. *"Pb/*Pb and (b)**Pb/***Pb vs. **Pb/"Pb diagrams for stibnite of the Yuling deposit
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Fig. 10 The Ay—AP diagram of lead isotopes of stibnite in the
Yuling deposit
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Fig. 11 The diagram of Pb-Cu for stibnite
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