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Trinity” metallogenic characteristics and prospecting significance of
fluorite deposits in Yixian area, western Liaoning Province

LIU Ying-li, ZHENG Jing, HUANG Hao
Liaoning N0.4 Geological Brigade Co., Ltd., Fuxin 123000, Liaoning Province, China

Abstract: The Yixian area in western Liaoning is one of the significant production regions for fluorite deposits in
Liaoning Province. Based on the summary of metallogenic geological bodies, ore-forming structures and structural
planes, as well as characteristic indicators of mineralization in the region, this study establishes a “Trinity” prospecting
prediction model for fluorite deposit in the area. The results indicate that the metallogenic geological bodies of fluorite
deposit are Mesoproterozoic carbonate rocks and Middle Jurassic Tiaojishan Formation volcanic rocks. The ore-forming
structures are NNE- and NW-trending faults. The ore-forming structural planes include tectonic structural planes and
lithological interfaces. The alteration indicators of mineralization are silicification, fluoritization, and kaolinization. The
mineralizing hydrothermal fluids are derived from the hydrothermal activities associated with Tiaojishan Formation
volcanic rocks.

Key words: fluorite; deposit genesis; mineralization; metallogenic structure; prospecting model; Liaoning Province
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Fig. 1 Regional geological maps of the study area
a— KAL) 7 E ] (tectonic location map); b—SCEL AT X Hu BTl (H3 3CHK [20] &2 ) (geological map of Yixian fluorite orefield, modified from
Reference [20]); I—H ¥R LEA (Cretaceous Yixian fm.); 2—R% R LI F 2 (Jurassic Tuchengzi fm.); 3—k%F REEIIAH (Jurassic Tiaojishan
fm.); 4—H T FHL I R (Mesoproterozoic Changchengian sys.) ; 5—H1 Tl FA< 8 & — i £ 3 (Mesoproterozoic Changchengian-Jixianian sys.); 6—3#LL
A4 1 I K 5 ( Yanshanian granodiorite ) ; 7—38 LU A< % ( Yanshanian diorite ) ; 8—3% W72 (reverse fault); 9—1F Wi)Z (normal fault) ; 10— 72 i€ K 2
(left lateral fault); 11— 54 B 724 (unidentified fault); 12— A& & H4E (unconformity ) ; 13— 111 H (volcanic crater); 14— A 1§ K (&) K4 &
(fluorite deposit/occurrence and number); 15— KA BI04 5 (number of tectonic unit); D=5 154 415" K (K K) (Sanbaotun fluorite deposit, large
scale); @4 P U A IR (/M) (Jinyu fluorite deposit, small scale); @B £ A5 K (/M) (Toudaohe fluorite deposit, small scale); @-Q%H £

ﬁ)";é’; ( fluorite ore occurrence )
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Fig. 2 Geological sketch map of Sanbaotun fluorite deposit

1—Z R 4 A = FUK A (dolomite limestone of Wumishan fm. ) ; 2—4555&
LLIZH B8 K 5 £ 5k 4 (tuffaceous breccia of Tiaojishan fm.); 3—5252 11141 %
11124 (andesite of Tiaojishan fm.); 4—#% £7 " &, (fluorite ore occurrence) ;
S5—AEAEFL (unconformity); 6—HuZ ™Ik (formation occurrence ) ;
T—HE Ak (silicification ) ; 8—HI#RZk 1 4t 5 (exploration line and number)
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Fig. 3 Profile of Sanbaotun fluorite deposit along
No.7 exploration line
(Modified from Reference [14])
1—5%3FUZ  (residual slope sediment ) ; 2—ffBRIR A T2 (brecciated
microquartzite) ; 3= (limestone) ; 44— KA (argillaceous limestone ) ;
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9—# A4 ik (fluorite vein)

A 9 L], EAEHEOIR, TR 250°, i 30°, A HL
fii i) 70°, M5 40°, B 1A 280 m, % FE 200 m, )2
15 m, R A S i G AR, b RBOZ ],
P, e AT ik 96.38% , V-1 54.05%; 1 -2 W {A7E
3 LREEREOIR, PUFM 250°, Hiff 30°, AW
70°, 5iff1 40°, 3 ZELLR [ PU T, i ff £ 250, 3 kAL
] ASfHL, 180 A 29 35°, 514K 300 m, 52 58 200 m, £ )%
I 10 m, 07 A A R 94.07% ,°F-34 40.87%; 1 -3
AR AGTE 5 2 7 2e08], A 150 m, B 58 25 m, ik
JE 10 m, EFEFLR, BT AL U 35~45°, b fLfRk
1 85.26% ,°F-14 46.58%; 1 -4 W 1R FELE /N ALAE
74k ZK13 SALP W] AT T -1 94k B3, 07144 75
m, fz 58 50 m, F&JE 4.5 m, SFEFOR TV, (50 2y
30°, 1 S f oA 69.95% , -3 43.91%; 1 -5 (A
AN ANTE 1 28 ZK34 SALILE], KK 75 m, i
B 50 m, ) 5.5 m, BIEFDIR, LK B A
9 34.52% , V14 20.31%.

M50 A TE 2 2 4 40, 21K 163 m, i
YL 90 m, fgJ5 13 m. SEAUZOIR, TP, (U1 30~40°,
WAL 2-50 ZEFN 4 L P smAR K, B HESr SCRK . A
W dem fsEein e 2, o amii22 R, Keik
71.95% , 14 35.16%.

-S54 04 T 0 LR & 4 £R1a], 50 1A S 225
R WA 0~20°, 43 B A A BRI -1 . T -2. -1 5"
A F 0 L& 4 Z00], 2K 210 m, i 5 145 m, )5
12 m, 5 A 2-50 Zelapdbfifh 4352, 4 2 RE9RK,
WIRTE 2-50 £k In1 R & 4 ZRikAR, e AL, - B ik
ARGE AR Ay ST A K =2 W AR A BN AL LT 2
2 ZK4 fL,FATF -1 930 FHF L K 60 m, fi
F& 50 m, JE 4.5 m, U R E R 30 VG M, 5 29
20°. A1 FAL S & i A e 54.34% , 14 28.35% , R
AURE T 25%~35%.

ST LT YHE

(P SE RS A e O aR R s NV SR @ AR RPN N B
fb— A - R O T, W A R R
A HIE 2F BIERCAR S 70 A8 3 3 2 HOIR A 38
SRS R ARG . 0 ) A e
AL BT 0 R A5 RRRER KA

3 R HBIRE

X IR B IR AT B8 5 Lt A i b A E 25 ] |
LA EAAAER VIR, IF B2 B i) 5y 2
PRI ARG PV A e = el Wk KE A Sk
N & a0 X NG RS FEEE (Rl BHOR
FAE]E RIRER S ) Mo AR RS REE LA Al
A Se [ R K FR oo R IETIEL Hr, S5 R
7N H A R TSHSr FUAE A 0.708476~0.708533, AT
Rl A A KL A R Y SeSe HE A 43 )N 0.706043 ~
0.708826 #i1 0.707382~0.708678. & 41 H 1 Sr [a] {1 &
FLE S A s 2 gl ks tiir (R 1), 28
H4H Kla R ) 8Eu i 1.14~1.26, (Gd/Yb)y 4 1.63~
2.11,(La/Sm)y M 0.11~0.48, (La/Yb)y & 0.23~3.17, |
wARIAE T LT RS HE S AR LR SH
ERMAAIT (£ 2), Bl A H A SEu M 1.13~1.27,
(Gd/Yb)y N 1.53~2.61, (La/Sm)y H 0.08~0.92, (La/Yh )y
7 0.18~3.08. FiRZEER R, XNEEAH 1T PR
KR F A RS REE LA KA R oo A kiR
A 25 PR IR XS A T I R H S A R ot
AR IRER S A T A TR S R I KL,

4 R IESEY HGHE
PR () =3 [a) 7= R R, XN A0 R 324


http://www.fineprint.cn

406 woom 5 %W 2025 4E
F1 NEMXRERATHREAJETESERNLEFH Sr B EHK
Table1 Sr isotope compositions of fluorite, host rock and volcanic rocks of the fluorite deposits in Yixian area

WX Rl 2 FK Rb/10° Sr/10° ¥Rb/*Sr &TSr/%Sr ORI
=EH WA 1.1900 146.0 0.023590 0.708509-0.000014 SCHk[16]
—FE ol 0.3724 404.6 0.002664 0.708476+0.000013 CHR[16]
PR ol 0.8735 595.7 0.004243 0.708533+0.000014 CHR[16]
=50 R 1.454 421.00 0.009983 0.708826 AL
Wkagit KA 5.465 96.19 0.163400 0.706043 A
=50 e HIEDQIIES 71.400 832.90 0.247600 0.708584 AL
=50 eI EDQIIES 181.200 363.30 1.430000 0.708678 AL
Wkagit g2 gkl 197.100 357.30 1.587000 0.707382 A

F2 NEHMREATKERAREZLANLEDHITREARBFESHE
Table 2 Characteristic parameters of REEs in fluorite and volcanic rocks of Tiaojishan Formation in Yixian area
WX EEE TR SEu (La/Sm)y (Gd/YDb)y (La/Yb)y ORI IR

=FE AN SBT-9 1.27 0.36 1.88 0.90 SCHK[15]

=FE AN ZS-BT-4 1.15 0.08 261 0.20 SCHK[15]

X REAH YJG-3 1.13 0.09 1.53 0.18 SCHR[15]
KIEW S A XS-3 1.28 0.92 2.26 3.08 HR[15]
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Fig. 4 Field photographs of fluorite ores in the study area
a— kR I A (Yaojiagou fluorite deposit ) ; b—:4& FEili % A1 ( Laohudong fluorite deposit)
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Table 3 “Trinity” metallogenic characteristics of fluorite deposit in Yixian area
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