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Fig.1 Geological map of the Altyn Tagh fluorite belt (modified after Gao ez al., 2023)
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B S

B3 & s H A0 IRE A1 RE
Fig.3 Ore characteristics of the Gejike fluorite deposit
a. WX H R AT A K b ORI A0 A0 s e IR AT A A 5 d. RS A7 A A, R TR 2 SRR A A i
A1, B W) R R BT AT e SRR O 7 O A0, R O R A A, DA R D R R AR L A RROR O T A, AR
BRI DR A AR g FABRREE AT DT RO, A AR R AR s h. SR A DT RO AL SR O T R

A B b Al 45°~85°, B E R B K, 1 -5% 580 m, MR 4: A, HE R E BT A B E ) 647,
ARG B A 29 1 660 kt, CaF, %8 I 24 400 kt. i [6] 120°~175°, {01 f 42°~87°, 4 N Bl & W 1K 19

I 5% 43 &7 0 T o & B 24 ma 0 () 2a) , K KLOEFERRT ARG, ETIRRIT-1AI-25
FE 29 3 160 m, 58 B 50~75 m, # Hil e K A& k. H A -1 S0 &0 mfEs X i, K ER



31 2 MR R 4 3 7 SR8 K 2 47 PR 19 2 B LR X 1185

1479 m,F¥JE K 4.06 m, [ A IE f#H 580.14 m,
PSRNV dyN R O % NI T s o S T
JiCR 7 P R I R, 1) AR R AR AR K
i 1) 120°~175°, ) 1 L 5 “ARCIR 7 43 A3 L 40 17 7, M
1 68°~85, fix KAEf 2= 500 m LR, [ -1 5 & &
fE B 1 129 4 900 ke, CaF, % 5 5 24 1 300 kt.

WA KRB A - R A B B B — R A
BN B N A T R A, R A
B BB AT LR R A SRR A
BEKA EMA At Haa AINA 54
BB MR G A ST AR B LR
oo, N HORM 5 A BRI 1 PR K
ARAG SR CBE 2R A 1 A (R 3) . v A B
AR A SRR B A H BT R R T Ak IR B
R E R N Y R N R DR i RPN R TN
WA 2, B8 AR A Akl f iR CHR - R R
A A G5 A AL G A R 254 LA 2 A
JERLAR 45 K I BR A5 K A A5 A BEAR S5 A
ShH WE R EE R AR (K 3) , T A2 ) B A 5 B R R
Ve R A 28 A0 B A A [ R
JERE B R TE . BA R ks  BiERE A
b Bk B8 R 1L, DL K /b o A RN BT R A

3 REHEN ERS R RE

BT IR 4 W A BT A 7 T BT 2R 4 3 1L A G ] v
Hiy B, DX 0 R IR 1A 2R - A R T 24 R LTk 9
AT 4 AT s R A (B 1b) s Hop KRR
5 R — i A1 7 28 2 22 3 VRISl i A A R 2 O 1)
50°~75° A JL PE B 5028 A7, 207 T ¥ R IR
FEATEM AT YA TE 0 R i L R, R
BT IR 4 5 AE LI R SROBE Z M A L4k R ORHE
IR N AT T Y R W 2 A s TR, R OR
W R R AT KW 2 & R B 2 2 AU AR T Ik ki 388,
WA IR IR L 26 v AN A BH A5 R 7 R G
T 7 W7 S ) LA A st 34 Y R Y YR
G L A 5 AL XA RS A A 5 T R i Y
JR A — B0, PRI U7 S 3 S BT R 4 % A L Y B
BUE LIS e SR NN UL Ry ZeR /D)
Fo R AL 1 Ry B, 26 BT 244 R AU AT DAVE S i 3
TARG2 B B T8, R SR A A 0T B R A s ]

Fr IR AT DL Ry X A B A A TR RN AR
EANHIE T R A R A0 1 K R A B A
U-Pb 4E#% J (455.842) Ma( 8 3£ 845, 2023) , &

A& AT 0 8K AL 5 A B A U-Phb 4E #% 2 (450.0+
2.7) Ma( &7k 55, 2023) , 5 #6459 B K A
U-Pb 4E #% 0 (448427) Ma( & 7k F %5, 2024) , BR
SE T BT OJR 4w A R0 A A B 460~
450 Ma, 3X 55 Bf JR 4 Lty Az AR 7 2 A A i ] — 3K
(DR, 2012) , 48 /m BT IR & 5 A 08 BT ¥
A e B Rl L S E AR R iR A
B F &40, R XK A8 B 4 7] fiE ol
AR SR BE F e R LI Ah, B R & 5 B AR S ok
i 12 46 7 ks, AT Ry i A R R HE Y Cadn
T LE AT BB RS (DRSS
Whidi F o2 R 5% a0 ko +awma,
J2 T B MR Ak 2 R AR R () M AR R A
2w W R R TR A AR TR A
SWAE A G, m s B R i S MR R H
M B A R B (3) A K e bR i A
AT UARBEF TR A SR R AR T8 A
WK WA 5 (4) b J2 A5 35 2 B Ky Bty o oy A Bl
IR 4 5 BEAR T T I B R h i e 2, AT LRI Ca
JCE 5 (5) [l 2l AR b s L A A A e, 3 ol K
[EE REE AN 5N AN SRR AN SR SR (A AN Y
LR br ik 5 (6) ML bR Ak« 8 A BT K M 3R B XUAk
AW S TR A, MR S A BE
CHEMT L HBCEROR AL, B ERKE A KK A
o MR B D, R T M A AR AR A

4 T RAY e B R R AR A R X

T S AT DX BT R 4 il L S O B X
iy S5 BIF 5 R A AR R AR L X R A A TAE IR T
1958 4F , 7£ 20t 240 60 Z 80 AT Al T — i [X du 3l
J R A B RL 20 T 20 90 AR AR B 4, b I8 PR AR} F
B BT A4k TF T X B b ) A TR R T T X
Hb SR T R A TR RR B L S A KT 4 Y
R, RIRGDT T 54K Be: (1)1:100 J7 X 35k 1l 57 3
AR E T X NHZE AR A AR UA IS,
Nt — 2 TAESRHE T 5 (2)1:50 73 # 1:20 5 4k
WHWAER X —4 Bl E T F R 5w, 0 F —
AARH B T 7 1] 5 (3)2017—2019 4E , im0
B — DX 385 b T 9] A R B RCHH T A T A A O 4
T A8 H O B O s e B AT AT L e —al 1:5
T 7= Mg JR A ) (301 H 45 % . K17-1-XJ04) W H ,
WERB S ARy &R, IFEET i (4)
2019 4F , 37 i b 47 Jey 575 — DX 38 Hb 0T 9 A K BA 3 5



1186 HERBL2E  http://www.earth-science.net

51 %

CHrsm 76 B WAGE IR — 45 3 A A B B
Y (I H %5 K17-3-XT1I0D) W H , ¥ K T %%
WA A (K21 300 m, %2 120 m, £ 1] 60°~
80° ;s AL B Hy 1A 13 4%, b 3R 1A 9 4%, B AR ™ 1A
44 A CaF, % 1 660 kt, BBk K ) 5 (5)
2023—20254F , 5| At SR SR T Gl e B 5%
H AT )T R T IR A O P
AR 42 45 AN Cal, (45 B 5 i -+ 3 b7 ) W% U5
245 850 kt, FH S 7 249 26.12 % , BIAR 1k 1) 4 KA
EAC N SR N S C A A N
RIRMWG /R R A0 R (R 457 5%, 2021) T
PR R TR TR A A 0 DR i b ™ Sy 5 — X 35 o
A KBN, 2024, 587 i 4 96 E R W OGRS A 0 1)
PR S ) T A BH R B 3 A 0 R G 8 ™ =) 26—
X S5 b 5 4 A R BN, 2022, 38 58 A 98 B T A BH
AW A A ) L LA IE AE B A o /0 e A R
Rl A8 R, BIF R CaF, 8 9 i 42 31 50 000 kt.
X A IR AR 32 X R T R s ] AR S
6] b 5 61 1K 5 A B VAR OG0 4l DL AT
e 8T — AR R IR AR T — 5%
£ 25150 km | & 29 50 km A9 T 5 9% 58 A ) w45 . Bl
IR 4 W A LT I 2 B, )RS R T R T P L b X
AT BT U R B Z A Ry S8 T LA AR A B R R
BAE RO T NSl VT VTP R S A 15 S
NN CARAE , 20125 £ P45, 2015) . 4k BT /R 43 7ty
AARER T BAS R 0 E0E e (TS, 2023; T A
A, 2024) R A AR E RS R B
— BT T B R A R A AR O TR AR A A A
W77 0 PR P S e A EE B A, N R — Rk
ST IR WS AT B0 B AL TR 1 8l A A X R S L X
JIGSR T R 55 T % [ iR 320 7 R HE B e R T K
R M X R, ELAT T B S R R

References

Chen, J. Y., Liu, Y. F., Yan, L. Y., etal., 2021. Research
on Development Trend of Strategic Nonmetallic Miner-
als such as Graphite and Fluorite. Acta Geoscientica Sini-
ca, 42(2): 287—296 (in Chinese with English abstract).

Dong, J., Wei, C. J., 2025. Multi - Episode Metamor-
phism and Magmatism in the Paleozoic Altyn Oro-
gen, West China: Implications for the Tectonic Evo-
lution of the Proto-Tethys Ocean. Earth-Science Re-
views, 262: 105067. https://doi.org/10.1016/]. earsci-
rev.2025.105067

Dong, Y. P., Sun, S. S., Santosh, M., et al., 2021. Central
China Orogenic Belt and Amalgamation of East Asian
Continents. Gondwana Research, 100: 131—194.
https://doi.org/10.1016/j.gr.2021.03.006

Gao, Y. B., Chen, K., Wang, L., etal., 2024. Genesis of Ku-
mutashi Fluorite Deposit in the West Altyn-Tagh Orogen,
NW China: Constraints from Apatite In-Situ U-Pb Dat-
ing, Sr-Nd Isotope and Chemistry. Northwestern Geolo-
gy, 57(4): 1—20, 305 (in Chinese with English abstract).

Gao, Y. B., Zhao, X. M., Wang, B., etal., 2023. Geologi-
cal Characteristics, Associated Granites and the Pros-
pecting Potential of the Super-Large Kaergiaer-Kumutas-
hi Fluorite Mineralization Belt in the West Altyn-Tagh
Orogen, NW China. Geology in China, 50(3): 704—
729 (in Chinese with English abstract).

Hayes, T. S., Miller, M. M., Orris, G. J., et al., 2017.
Chapter G. Fluorine, in Critical Mineral Resources of
the United States. In: Schulz, K. J., DeYoung, J. H.,
Seal, R. R., et al., eds., Economic and Environmental
Geology and Prospects for Future Supply. U. S. Geolog-
ical Survey, Reston.

Li, W.D., Zhang, J., Zhu, Z. X., etal., 2012. The Age De-
termination of the Middle Ordovician Qiashikansayi In-
trusions in Altyn Mountains and Its Constraints on the
Closure of Altyn Oceanic. Xinjiang Geology, 30(2):
141— 145 (in Chinese with English abstract).

Liu, B., Li, Y. D., Hu, K. M., et al., 2025. Geological
Characteristics and Prospecting Indicators of the Piyazid-
aban Fluorite Deposit in Ruoqiang County, Xinjiang.
West-China Exploration Engineering, 37(5): 101—103
(in Chinese).

Ma, Q., Gao, Y. B., Wang, Y. W., et al., 2025. Discov-
ery of a Large-Scale Prospective Fluorite Deposit (1
174.2 kt) in the Ruogiang Town, Ruogiang County of
the Western Section of the Altyn Metallogenic Belt.
Geology in China, 52(1): 376—377 (in Chinese with
English abstract).

Wang, C. L., Wang, J. Y., You, C., et al., 2022. A
Study on Strategic Non - Metallic Mineral Definition,
Key Applications, and Supply and Demand Situation.
Acta Geoscientica Sinica, 43(3): 267—278 (in Chinese
with English abstract).

Wang, D., Li, Y. D., Lian, Z., 2024. Analysis on Geologi-
cal Characteristics and Genesis of the Yaganbuyang Flu-
orite. Deposit in Ruoqiang County. China Resources
Comprehensive Utilization, 42(2): 67—69 (in Chinese
with English abstract).

Wang, H., Ma, H. D., Zhang, S., et al., 2023. Discov-



31 2 MR R 4 3 7 SR8 K 2 47 PR 19 2 B LR X e

ery of the Huanglongling Giant Lithium Pegmatite
Deposit in Altyn Tagh, Xinjiang, China. Acta Petro-
logica Sinica, 39(11): 3307—3318 (in Chinese with
English abstract).

Wang, J. P., Shang, P. Q., Xiong, X. X., et al., 2014. The
Classification of Fluorite Deposits in China. Geology in
China, 41(2): 315— 325 (in Chinese with English abstract).

Wang, J. P., Shang, P. Q., Xiong, X. X., et al., 2015.
Metallogenic Regularities of Fluorite Deposits in Chi-
na. Geology in China, 42(1): 18—32 (in Chinese
with English abstract).

Wang, J. G., Ding, H. B., Zhang, P., et al., 2024. Discov-
ery and Determination of Altyn Tagh Lithium Ore Belts
in Xinjiang and Its Strategic Significance. Xinjiang Geol-
ogy, 42(2): 284— 288 (in Chinese with English abstract).

Wu, Y. P., Zhang, L. C., Yuan, B., et al., 2021. Geologi~
cal Characteristics and Genesis of the Super-Large Kalq-
lar Fluorite Deposit in Altyn Tagh Area of Xinjiang,
China. Journal of Earth Sciences and Environment, 43
(6): 962—977 (in Chinese with English abstract).

Wu, Y. P., Zhang, L. C., Zhou, Y. B., et al., 2022. Study
on Fluid Characteristics and Metallogenic Mechanism of
the Super-Large Kalgiar Fluorite Deposit in Altyn Tagh
Area. Chinese Journal of Geology, 57(2): 495—509 (in
Chinese with English abstract).

Ye, X. F., 2014. Mineralization and Metallogenic Model
of Fluorite Deposits in the Zhejiang Area. North-
western Geology, 47(1): 208—220 (in Chinese with
English abstract).

Zhang, J. F., Chen, H. R., Wu, J. H., etal., 2024. Review
on the Progress of Genetic Research Methods of Fluorite
Deposits. Northwestern Geology, 57(4): 97—112 (in
Chinese with English abstract).

Zhang, J. X., Meng, F.C., Yu, S. Y., 2010. Two Contrast-
ing HP/L'T and UHP Metamorphic Belts: Constraint on
Early Paleozoic Orogeny in Qilian-Altun Orogen. Acta
Petrologica Sinica, 26(7): 1967—1992 (in Chinese with
English abstract).

Zhang, S. H., Wang, Z. T., Li, Y. S., et al., 2022. List,
Application and Global Pattern of Critical Minerals of
China. Conservation and Utilization of Mineral Resourc-
es, 42(5): 138—168 (in Chinese with English abstract).

Zhao, X. M., Gao, Y. B., Yan, Z. Q., etal., 2023. Genesis
of Kalgiaer Super-Large Fluorite Zone in Altyn Tagh Ar-
ea: Chronology, Rare Earth Elements and Sr-Nd Iso-
topes Constraints. Northwestern Geology, 56(1): 31—
47 (in Chinese with English abstract).

Zou, H., Li, M., Bagas, L., et al., 2020. Fluid Composi-

tion and Evolution of the Langxi Ba-F Deposit, Yang-
tze Block, China: New Insight from LA -ICP-MS
Study of Individual Fluid Inclusion. Ore Geology Re-
views, 125: 103702. https://doi.org/10.1016/j.oregeor-
ev.2020.103702

Zou, H., Li, M., Santosh, M., et al., 2022. Fault-Con-
trolled Carbonate -Hosted Barite - Fluorite Mineral Sys-
tems: The Shuanghe Deposit, Yangtze Block, South
China. Gondwana Research, 101: 26—43. https://doi.
org/10.1016/j.gr.2021.07.020

Zou, H., Zhang, Q., Bao, L., etal., 2016. Geological Char-
acteristics and ESR Dating of Xiachen Fluorite Deposit
in Tiantai Basin, Zhejiang, China. Journal of Chengdu
University of Technology (Science & Technology Edi-
tion), 43(1): 86— 94 (in Chinese with English abstract).

Zou, H., Zhang, S. T., Fang, Y., etal., 2012. Current Sit-
uation and Prospect of Fluorite Deposit Researches in
China. Scientific and Technological Management of
Land and Resources, 29(5): 35—42 (in Chinese with
English abstract).

XX 5 % Tk

MRZETC, XNH &, B, 45, 2021, A B 5 A s R4
JEH R BRI . s BkR AR, 42(2): 287—296.

FOKE, BB, F58, %, 2024, B R 400 B RIS A A40 B
RIS B KA U-PbAE S A7 Sr-Nd [[l 7 2 b ER 1k
SR PR, 57(4): 1—20, 305.

FRE, B, 1, %, 2023, BTJR 496 BE R R1A K- TR
R B AT 8 KR 8 T T DR BT A5 0 T B R AR
L 5. T E M, 50(3): 704—729.

TR, I, RAEH, %, 2012, B[ SR 4 Ly v B8 B 44 A 2R
B AR A B s kT BT IR 4 1 43P 5 I AT B .
M, 30(2): 141—145.

XIS, ZE MR, WAl 38, 55, 2025, 88 0 B B WAk IR
A TR AR K R RR AR DY AR T LR, 37(5):
101—103.

R, EKE, FIuth, &, 2025, BT JR 4 Al v BL A R
Froe R I E A KA sl A - (117.42 77 0. h E Hb
JF, 52(1): 376—377.

EHEE, Eh—, W, &, 2022, st B R E
AN AL TR I AR5 . HER 229, 43(3): 267—278.

AR, 22 A MR, B, 2024, 25 98 B0 F A BH % 4 57 H i
AE R R 4B . i E R IR SRS R, 42(2): 67— 69.

M, TAEA, T, 2, 2023, 35 BB IR 4x H X 8 R A K
RS A BB PR 1 & B R R B S A AR, 39
(11): 3307—3318.

T, mAGE, A, 4, 2014, P AH RS P
FE| i1 5, 41(2): 315—325.



1188 HERBL2E  http://www.earth-science.net

51 %

TR, mER, AESEZE ) 4, 2015, E A BT AR LT
A E R, 42(1): 18— 32.

THCE, TR, K, &, 2024, BTJR 4 LT A Y & B
Ko g T SRR L BT, 42(2): 284— 288,

R, SKEE, B, %, 2021, HERET R 4 M X R R A R
A R TR A A T A b R R IR e IR M ER R 2 5 R B 2
i, 43(6): 962—977.

R, kB, AL, 4, 2022, Bl /R 4R AR R R R
AR IR FRAE B B P BRI . MR R A
57(2): 495—509.

MBS IY, 2014, WL RE AT IR LT FLAHE S s B L pY b
JF, 47(1): 208—220.

TREETF, BRIEOR (VTR %5, 2024, A0 8 RS IR BF 98 7 9
Kok k. ML, 57(4): 97—112.

TR, WS, TSR, 2010 M AR RSB A HP/LT 1
UHP 4% 57 7 %5 48 32 — B JR 4 5.ty A8 AR 3 7R A i il
2y CHATER, 26(7): 1967—1992.

sk, EARE, 2Rk ME, %, 2022, o E SR PRI BN
JHE R R . 0 R SR, 42(5): 138—168.

R, EkE, MEWR, 55, 2023, B R 4R AR SR
A SR ok B AR AR T FE R Sr-Nd R
HI 208 Ve T, 56(1): 31—47.

AR, AR, fIR, A%, 2016, WiTL K & AL T MR A 5 R H
R AE B ESRAE AR 2 . 0 B R 2 24 (B R Bl 2
Jii), 43(1): 86— 94.

AR, BKERE, 2, S, 2012, hEBEA BT TS SR BB
HOE L RER A, 29(5): 35—42.



