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Abstract

China possesses the world’s largest tungsten resources but remains heavily dependent on imports
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for niobium and tantalum resources. South China represents the core enrichment region for tung-
sten-niobium-tantalum deposits in China, with ore deposits exhibiting a highly clustered distribu-
tion pattern centered along the Nanling tectonic belt. Recent breakthroughs in LA-ICP-MS technol-
ogy have provided critical insights into metallogenic chronology and physicochemical conditions:
1) Metallogenic age data reveal multi-stage superposition characteristics, reflecting the episodic
evolution of Yanshanian magmatic-hydrothermal activities. 2) Hydrogen and oxygen isotope stud-
ies of minerals indicate that ore-forming fluids transitioned from deep magmatic-hydrothermal
sources to mixtures with meteoric water, demonstrating a multi-source and multi-stage nature.
Wolframite Fe/Mn ratio zonation analysis demonstrates a progressive transition of mineralization
temperatures from early high-temperature to late low-temperature conditions. Fluid inclusion
studies demonstrate that early-stage ore-forming fluids were dominated by magmatic-hydrother-
mal components transporting tungsten through fluoride-hydroxyl complexes. Mid-stage fluid mix-
ing induced salinity reduction and Fe/Mn ratio differentiation. During late-stage mineralization, the
increasing proportion of meteoric water contributed to the formation of low-salinity Mn-rich fluids.
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Figure 1. Distribution map of tungsten deposits and W-Nb-Ta depos-
its in South China
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Table 1. Representative tungsten deposits in China

1. hEHRBEH R

JAT B 3 R AR BRI EH4/Ma MR Tk SR

Jo W VeEA @it 1430+ 93 HAE Sm-Nd ERZE, 2002 (7]
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Table 2. Representative of typical Nb-Ta deposits in China
2. hEARBRET KRIRR
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Figure 2. Histogram of rock-forming and mineralization ages for typical W-Nb-
Ta deposits in South China
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Figure 3. Schematic diagram of mineralization zoning model
for “five floors + basement”
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WA IR R AR U (RS Fe/Mn EUAEL727), BRI i 7 O I 2 AL R, S5 B i)
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4.2. IR
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1) FRA IRAASRUR - R M DX HR AT PR A el Ak 5 2 5w AR AR A X o 0 3 25 DDA 96 . LA-ICP-
MS X 3 MR B, TR B B DLR IR G 32, RPN S7Se/*eSr ELE A E 4 KF\ Na*s Fy CI7
EET R COL¥ER Sy« WMBRAREATIR . KRR EA RN R R, 6K S BRIy R r A s
WRTRIAL R RUATE NG FOKTEEE, 3R R IR O B BT AL Ay 5 A . At VIV W e
KBS VS PRIV A i A N LLAAE B 2E th 2R S e 3, TR A VS A E AL [57]. el iR Bl
W AFAE R ARG ILE, WP R LA R0 PR A 08 . B A S RO &= 7E o, ARSI E (6D
B KA KL TT SR, RIS A 22 (680 ) BE I A TR A o BRI B AR A R A2 4318, 38 BH O e ik
FRIFET AR BT, TR G W52 B RS B TRN RIRE o B X BT AR 1A 0 0 4 R LA 2 2
M. LA-ICP-MS $ARHE R, & HRBGE AR AR A A a B A ) W ELE AL Cats
FeX*. M50 %K, N (CaWOL) AR ESH ((Fe, Mn)WOu) I AR AL S B R 5 At . 40, KiyEy”
PRICTEH AR B 7 1 2 2 BEAE B R SREUES i, (230 VBT DLIE

QIRSE - 77 - B A XS BR AR PR I Rl S B B3 1 2 I B RRE . R iR by
B (400 C) LA TN T T, KA MAARE A BEA) X B IPIGETTE, X5 B
F2 BT iR P DK B H e A R B PR AE — 58] R IR Y B (300°C~400°C) fF: fiE K
PR G, ERFEFEA, Fe/Mn EUAB BBl R BRAL YD (AR AR AT ) 1 o 38 i 4 s e BRI B B (<300°C)
DMICERBER SR AR, RS BB R A0 - IR ke B TR ) £ 252 8 AR R IR BE S5 0 15 55t
FEtfile # R A T RS R P BE(100~300 MPa) it TR 350 KB EE (1R AL IR B 3~8 km), JEREUE A
BT - BEA A, TIE /B IR(50~100 MPa), FEREWTIZLIES) SIAAIRIE, SBASH" . F4SH 4%
SR NIEET R ADUGE,  HHTE A S KB A R Bl TR 77385 i 5K (<100 MPa) [58]. A it f4 e 7 -
HILLE K' Na's Fo Cl K CO, A KAMON T, B HREL Y HoWOLF )T R TR
WIRE FBOELE T (NaCl-H0 £ R), Fe/Mn HEH 7 MRS REK S LN, TERUREEE S Mn i
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RGP E R T IR AR R ML FIARIE R S . XL RIS 3 B A SR i T i ik
fill, FFIEE T PRI AR R A . AREHT R IR AR HLER I AT R, B AR I SR IR A 52 4%
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ZREPTE, RS R R I B R 1 BRI T A I R I 2 R KK IR A
FERAE AL IR T, pH E HRZ. Bh (R B, HATRE 2 2 25 AR A IR IR
A TE P B BaE T -

5. &t

L ECTRAS B LU BB, RS R R B A 2 W EINRHIE, b oA T AR
#eldy], M SR E B VIR R . AL, R I RGE T oy b O BARRL =, TR
B - DRE” KA. S5 RN 51 ) 2 I IS - i R Bl ) 2R B O . AR
BRI AR A RGBT, I IR AR Ao BRI AR A B 22 25 1 32 5 T AR
85> IR - PLEELRE .

SRk
[1] Sheng, J., Liu, L., Wang, D., et al. (2015) A Preliminary Review of Metallogenic Regularity of Tungsten Deposits in
China. Acta Geologica Sinica—English Edition, 89, 1359-1374. https://doi.org/10.1111/1755-6724.12533

[2] Feng,M., Feng, Z.,Kang, Z., Fu, W., Qing, Y., Hu, R., et al. (2019) Establishing an Indosinian Geochronological Frame-
work for Episodic Granitic Emplacement and W-Sn-Nb-Ta Mineralization in Limu Mining District, South China. Ore
Geology Reviews, 107, 1-13. https://doi.org/10.1016/j.oregeorev.2019.02.012

[3] ZAWE, AR, ZHed, & RERBESES AT B SRR ——UE,. 8. BLoApp). EEL
FIRLDT, 2022, 35(10): 11-17, 38.

[4] BRAEAR, BRAOE, XINNE, & HEH B EMEET]. HE2R, 2015, 89(6): 1038-1050.

[5] &R, FMH, &OIE, & P EGT IR AIUR A RI]. b5 K54k, 2019, 42(1): 27-36.

[6] EPAR, FEHKR, XUHM:, & A E R Bl R AR S BRI 1T [0]. HAEETZR, 2018, 25(3): 50-58.

[7] J|RE, %, AKY, & % =) WK A S kBT 2-E A A D]. R PE, 2002,
48(1): 29-33.

[8] MRAKSL, BLkA:, WA, 5. ) AR B AT RIE KA 2885 A LA-ICP-MS FIME4ET™ Re-Os 4F#8 J2 H Hh
JRE [J]. WPRHLE, 2011, 30(6): 963-978.

[9]1 Z=xcH, BAEDR, &P, & WS IbIORBLE R R[], 7R, 2008, 27(1): 122.

[10] Z=ME, B#%, MR, & FEsR RI/D A B o e RS FRE. HERARRE S ot U )], B 58
R, 2011, 47(4): 543-554.

[11] XFTE, EB4A, B % B CRR- PR EX ARSI A 06k 40Ar/39Ar 4FEY 2 Hm
B X [I]. HuF AR, 2008, 82(7): 932-940.

[12] EER, BRI, FXRE, 5. EEMEED L X B0 R A0 —— LU 84 0 R R A B9 R A4

DOI: 10.12677/ag.2025.155076 791 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.155076
https://doi.org/10.1111/1755-6724.12533
https://doi.org/10.1016/j.oregeorev.2019.02.012

X 25

[13]

[14]

[15]

[16]

[17]
(18]
[19]

[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]

[30]
[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[7]. B AR, 2011, 30(1): 57-73.

J7oeHE, RSN, BEFSHE, 5. SR ILESH RS 1 U-Pb MIFEEHT Re-Os FEHA M i X [7]. HhER=£1K, 2014,
35(1): 76-84.

A, WR/NGE, BT, . SEREURREETRIE K BEE B8 A U-Pb FE . BRI 2AASAE K H 5 Rl % KRR
[J]. HsFEiETT, 2014, 60(3): 693-708.

RIRIR, R, WEE, & SLER LSS EX PR A = BE RS R ——RB8A U-Pb R EAICE
HhERAL 2R [T]. HUTUE TR, 2023, 42(12): 2084-2095.

R, PAER, (01EE, % = FMERRICTRESET R R LR B ET]. 7 Y0E A ki 2238 4Rk, 2020, 39(2):
223-232.

BY, K, T8, & HINEZEREN IR KRS R RHET]. Y53, 2013, 33(S2): 193-194.
ZEERE, M, e, & PEYREN B ERD] RBHEER, 2019, 64(15): 1545-1566.

Che, X., Wang, R., Wu, F., Zhu, Z., Zhang, W., Hu, H., et al. (2019) Episodic Nb-Ta Mineralisation in South China:

Constraints from in Situ LA-ICP-MS Columbite-Tantalite U-Pb Dating. Ore Geology Reviews, 105, 71-85.
https://doi.org/10.1016/j.oregeorev.2018.11.023

MR, TUREE, BEEL, 5. WZET A SN PR ERE A TS [I]. B RHuEHE, 2024, 43(1): 63-73.
N Tehl. b R R R o A e AR AR AR S R BR AL 225 A0E B il B I AR [D]: [W L2018 0], R W E bR K
2 2018.

Mo, TR0, TkeniE, & BRI AL 3 S M A KEE A U-Pb jE4E. HE [ FRAEIE LR & (D). HEH
4B 2R, 2018, 28(9): 1832-1844.

ok B, BRISHE, G, 2. VLV KE LA KT BR-ER E A R EE]. WRHLE, 2011, 30(6): 1113-
1121.

Che, X., Wu, F., Wang, R., Gerdes, A., Ji, W., Zhao, Z., et al. (2015) In Situ U-Pb Isotopic Dating of Columbite-Tantalite
by LA-ICP-MS. Ore Geology Reviews, 65, 979-989. https://doi.org/10.1016/j.oregeorev.2014.07.008

Rossman, G.R., Weis, D. and Wasserburg, G.J. (1987) Rb, Sr, Nd and Sm Concentrations in Quartz. Geochimica et
Cosmochimica Acta, 51, 2325-2329. https://doi.org/10.1016/0016-7037(87)90286-9

Yin, J., Kim, S.J., Lee, H.K. and Itay, T. (2002) K-Ar Ages of Plutonism and Mineralization at the Shizhuyuan W-Sn-
Bi-Mo Deposit, Hunan Province, China. Journal of Asian Earth Sciences, 20, 151-155.
https://doi.org/10.1016/s1367-9120(01)00036-0

BAEAR, i, SRR FIALER B E SR TTVA[T]. HIA2RT2%, 2004, 11(2): 425-434.

B, M, RINE, & RGP RS EST IR Sm-Nd FA R EED] HEETE, 2006, 52(5): 662-667.
JIREE, TR, TT, & BT R S5 0 BN F R E (], 5 PRHLUT, 2014, 33(S1): 963-964.
i, JER, TBA%. AT I ERITERE A Re F1 1870s HIEFRILR[T]. B ARG, 2007, 26(5): 572-580.
Fryer, B.J. and Taylor, R.P. (1984) Sm-Nd Direct Dating of the Collins Bay Hydrothermal Uranium Deposit, Saskatch-
ewan. Geology, 12, 479-482. https://doi.org/10.1130/0091-7613(1984)12<479:sddotc>2.0.c0:2

Yang, S., Lou, F., Xu, C., Feng, C., Cao, S., Xu, D., e al. (2022) Two Significant Quartz-Wolframite-Veining Mineral-
ization Events in the Jiangnan Orogen, South China: Constraints from /n-Situ U-Pb Dating of Wolframite in the Dong-
ping and Dahutang W-(Cu-Mo) Deposits. Ore Geology Reviews, 141, Article ID: 104598.
https://doi.org/10.1016/j.oregeorev.2021.104598

TR, BEEEZE, Filol, 5. PSRN X AR A2 04 25 4 B ST AR 8 1 B el F R U [T]. i RS Hb G 223, 2013,
19(2): 220-232.

FwontE, mA, B, & JTEARG L SR XA ABA U-Pb EE K B R )] BIRMLAR, 2023, 42(3):
481-505.

Huang, W., Wu, J,, Liang, H., Zhang, J., Ren, L. and Chen, X. (2020) Ages and Genesis of W-Sn and Ta-Nb-Sn-W
Mineralization Associated with the Limu Granite Complex, Guangxi, China. Lithos, 352, Article ID: 105321.
https://doi.org/10.1016/j.1ith0s.2019.105321

F0g, (R, MREDHE. 1 PESEAI KIS EISE IS K LA-ICP-MS #545 U-Pb 4534 & H R = X [J]. HuRiE TR, 2014.
33(7): 960-965.

SRR, B, Fin, 5. PSRRI B AR TE A IR R G R S R A RIS A U-Pb 4R
25 Nd-HE R R[] R ERE: IR, 2014, 44(5): 901-918.

Ouyang, L., Huang, W., Wu, J., Mavrogenes, J., Liao, J., Zhang, J., et al. (2025) Cassiterite Features and Lifespan of
Limu Granite Ta-Nb-Sn-W Ore-Forming System in Guangxi, South China. Journal of Geochemical Exploration, 273,

DOI: 10.12677/ag.2025.155076 792 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.155076
https://doi.org/10.1016/j.oregeorev.2018.11.023
https://doi.org/10.1016/j.oregeorev.2014.07.008
https://doi.org/10.1016/0016-7037(87)90286-9
https://doi.org/10.1016/s1367-9120(01)00036-0
https://doi.org/10.1130/0091-7613(1984)12%3C479:sddotc%3E2.0.co;2
https://doi.org/10.1016/j.oregeorev.2021.104598
https://doi.org/10.1016/j.lithos.2019.105321

X 2

[39]

[40]

[41]

[42]

[49]
[50]
[51]

[52]

[33]
[54]
[55]
[56]

[57]
[58]
[59]

[60]

Article ID: 107696. https:/doi.org/10.1016/j.gexplo.2025.107696

ke, ZERelE, MU, % EARBN mICE NI R A B 40Ar/39Ar SRS e HLHE TR R S[T). AR L SR R,
2009, 29(1): 21-24.

MR, DLTEN, TAEE, & AR EREE KA A U-Pb FARSERT R[], HUFS44k, 2005(5): 636-
644.

ZERERR. fErd MY R A TR & B IR IR AL S 3 B0 78 [D]: [ 22050, Jbat: FEHLE K2
(dAEx), 2015.

EFP. #1l Nb-Ta 5 HFHF Ta-Nb KA TCE ZF M E LRSS E R [D]: [0 0], Fel: e
T K2, 2023.

KEERE VLV S KT (LR E & B AL RS R Z S D] (220 sL]. dbat: PR ER2A L
50), 2016.

A EE, ERE, TR, 2 LML A T AT RMEAEN Re-Os AEH K HH B X[J]. Em i 58 7=,
2015, 31(4): 384-390.

A2, SR TR R, 2 KT IR SRS A . BRGSOV AT 95 [CL// R e B 72 R 45 4.
AL H K 2% HA iR A, 1985,

VEESE, BHEG AL, WHEET, 25 YIPOKH AT R EARE AT, BTAER, 2004(3): 253-256.

ko=, R, TR, . I REH (D EEA RS BRI A U-Pb RN RAEES I FLH B R SR, Hb
JR 2E 4R, 2004(3): 352-358.

Liu, F., Che, X., Hu, H., Zhang, W. and Lu, J. (2019) New Nb-Ta Mineralization Age of the Dajishan W-Nb-Ta Deposit
in Jiangxi Province, South China. Acta Geologica Sinica—English Edition, 93, 485-486.
https://doi.org/10.1111/1755-6724.13835

ZARTE, KT, B, RIBT PRI G ZE R A ARSI 70 B T R FH M. b5t 5T i, 1993.
fkac, AR, Bk, & B O IR KA BUE SR R IR AL [T]. U 2R, 2006(7): 956-962.

Zhou, J., Jiang, Y., Xing, G., Zeng, Y. and Ge, W. (2013) Geochronology and Petrogenesis of Cretaceous A-Type Gran-
ites from the NE Jiangnan Orogen, SE China. International Geology Review, 55, 1359-1383.
https://doi.org/10.1080/00206814.2013.774199

Xiang, Y., Yang, J., Chen, J. and Zhang, Y. (2017) Petrogenesis of Lingshan Highly Fractionated Granites in the South-
cast China: Implication for Nb-Ta Mineralization. Ore Geology Reviews, 89, 495-525.
https://doi.org/10.1016/j.oregeorev.2017.06.029

TL/NGi. VTVH S L R BT PR BT PR ER AL 25 A0 A 23 #T [D]: [ 2208 5], Al AR EE TR 22, 2020.
POE . RE AEACRIE S S WA B8 IR R R[], HB S IR, 2003(4): 35-40.
K. BARACR L s A S-S e B ML TS [D]: [ 2008 50]. iDL 5K, 2023,

YR, SR, VEIRPS, 2. A3 IR EUE T 75 —— DL IH & A B A1 [CL/2019 4 AR [ H R B2 B A
EARESWEC V). G FEMTEKEER), 2019: 22.

TLIRE, YLIH. YLVG RIS RS B HLEIWEFE[I]. B RERE, 2016, 4(1): 22-27.

oI, BREGH AR AR PY)1HLRE 4, 2011, 31(4): 428-434.

BV, TR R AR B ST R O A AR AR S R A T [D]: [ A e SC]. dbat: MR K
At50), 2015.

J S RE, MRRFR, RATT, . AR G IR B ARV S SR B AT R R I L SR T]. 3
AR, 2023, 42(10): 1728-1744.

DOI: 10.12677/ag.2025.155076 793 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.155076
https://doi.org/10.1016/j.gexplo.2025.107696
https://doi.org/10.1111/1755-6724.13835
https://doi.org/10.1080/00206814.2013.774199
https://doi.org/10.1016/j.oregeorev.2017.06.029

X 25

M F

Table Al. Table of rock-forming and mineralization ages for typical W-Nb-Ta deposits in South China

T AL Lt X B RYSESRIBA R AE B iR

R A1) Byt TR T5 % F#E(Ma) 2 ik
FEA KIS TER 45 U-Pb jE4E 230.8 +0.63 Feng V) fﬁf’l"
FEA KIS e 45 U-Pb 52 4E 2077 +45 fluare [‘33’ 5“]"’
ALK I TERE ¥4 U-Pb €4 22245 FUESE, 2014 [36]
TR TERAE ¥ 47 U-Pb €4 210+ 4 IG5, 2014 [36]

%ﬁﬁiﬂé& TERE ¥ 47 U-Pb €4 224.8+1.6 FRMRIESE, 2013 [37]
%ﬁj}fm@m@& T L 77 U-Pb E4E 2236417  FIRIEZE, 2013 [37]
EPN S TE R B U-Pb 4R 2227412 Ferg g]“’-’
TR ﬁmﬁ%ﬁ%%%ﬂ #47 U-Pb 52 4F 2163+ 1.7 &ML, 2023 [34]
3 T . Huang et al.,
ARk 1A B4 U-Pb SE4E 202.9+3.8 2020 [35]

. o . Huang et al.,
FEARIKIZ ik B4 U-Pb SE4E 203.1 3.0 2020 [35]
FRERU KA i 88 U-Pb sE4E 2155435 Ogyoz‘;g[gg‘]”w

LA 164 5 B AL B N N Ouyang et al.,
FEARA LI U PR U-Pb jB4E 212.7+1.1 2025 [38]
FAR STV %Wgﬁi%% 4 U-Pb 4 219.6+ 1.5 RIS, 2023 [34]
re g 0 T

TR ST {mfaﬁﬁ i ¢ PRAHERT U-Pb 5 4F 2172 Che et al., 2019 [24]
mA AR AR A7 ArAr B 2137410 Huang gs“f"
FAREAEE SRS B2 B Ar-Ar 4 209242 Feng fﬁf’l"

FEARBREL  AERKBEBEGT Bz Ar-Ar B4 2141+1.9 Mg, 2009 [39]

FARBREL  AERKBBEGT Y41 U-Pb B4 210.0£4.9 BN, 2023 [34]

TAREIL AR B AZE A-ACESE 2080+ 10 s e

FAERL AR FIZEE Ar-Ar EE 2052407 Feng g]“’-’

- fEpda e B W . Che et al.,
BEARIKIZ Wi YA U-Pb s24E 219+3 2019 [24]
FAKER KA FI7 B Ar-Ar SE4F 2104 1.5 Ferg N fzf]“’-’
FAKIRIE A Sk FIZ 0 A-ArEE 2084%12 frare [63’ Sa]l-’
TEAKEE ARG K )41 U-Pb E4E 2107+ 1.5 RANHAS, 2023 [34]

HEF 414 e By AEES o ¥ 47 U-Pb SE4E 161 £1Ma  BEVEA%E, 2005 [40]
HE 414 e By AEE S e ¥ 47 U-Pb €4 155.88+0.6 Ma  Z=EfESR, 2015 [41]

DOI: 10.12677/ag.2025.155076

794

HEREF A HT AT


https://doi.org/10.12677/ag.2025.155076

X 2

HAE 414 eI by B U-Pb €4 1574+15Ma  EFPE, 2023 [42]
HAE 414 otk B U-Pb €4 1580+ 1.8Ma  AZHE, 2016 [43]
HE 414 THEASRIERS B U-Pb €4 156.0+04Ma A ZHE, 2016 [43]
HAE 414 R A RER A HRAHH” U-Pb sELE 160.0+1.0Ma  Che ef al., 2015 [24]
HE 414 WS R R A FEEHT” Re-Os SEAE 150.6+£5.1 Ma  Z=fIEjE, 2015 [41]
HAE 414 R ALK A R BRFRERAT U-Pb SE4E 158.0+£1.0Ma  Cheer al., 2015 [24]
JENN S Hie R 413 W N _ puu. 156.0+2.8 Ma; St
HE 414 VEE A GiLEEN R JEEEH Re-Os TE4E 156.0 224 Ma D Zs5E, 2015 [44]
NI B BHERE 4% Rb-Sr 5E4E 167+ 1 Ma  FMRZEE, 1985 [45]
K B EER BEFKACEE O e HIHEE, 2004 [46]
NI ZBERE O REER 4% Rb-Sr fE4E 161 Ma IRz, 1985 [45]
K CRBHER A H B K-Ar 24 160.6 £2.8 Ma 4 [EZ%%, 2004 [46]
K Erﬁf?f 4% Rb-Sr fE4E 159+5Ma  FMRZEE, 1985 [45]
v IXIa
K T AR R A B U-Pb 54 151.7+1.6 Ma KL 2%, 2004 [47]
K AR R R KEL e EREN HRAHA MR U-Pb SE4E  149.9+1.7Ma  Liuetal., 2019 [48]
K VEE GiLEEN RN TARALIE/R Rb-Sr B4 1509 +2.4Ma  SKEBIZE, 2012 [23]
K AHMKASHE e BB Re-Os 4 161 +1.3Ma  SKEHIEE, 2012 [23]
. — . 1526 £23 Ma: e
K VEE Y Gt N H =B K-Ar 24 158.1 428 Ma WEZESE, 2004 [46]
K VEEY TGN TN ARG Rb-Sr B4 1504 +8Ma  ZHEFESE, 1993 [49]
K VEEY TGN =B Ar-Ar 24 144 147 Ma  3K3C2%%, 2006 [50]
NI T A= BEER S B U-Pb 54 1517+ 1.6 Ma K3 2%, 2004 [47]
K TE 4 5 T AR AR g A4 HREHA Wik U-Pb 5E4E  149.9+1.7Ma  Liuetal., 2019 [48]
K VEE GiLEEN RN TARALZEMR Rb-Sr B4 150.9+2.4Ma  SKEBIZE, 2012 [23]
K AHEMKAEH R gy BB Re-Os 4 161 £1.3Ma  5KEHIEE, 2012 [23]
. T T AL s 1526 £23 Mas e e
K VEE GiLEEN R Aok K-Ar B4 1581428 Ma FEEZEE, 2004 [46]
K VEEY iGN TN ARG Rb-Sr EE 1504 +8Ma  ZHEFESE, 1993 [49]
K VEEY iGN TN =B Ar-Ar 24 144 147 Ma  3K3C2%%, 2006 [50]
Bl FALRLTE R ¥ H U-Pb 24F 130.6 +2.1 Zhou et al., 2013 [51]
wil oD AL B 41 U-Pb SE4E 133.9+£1.0  Xiangetal., 2017 [52]
il FRHDRIAE B BEH U-Pb SE4E 129.0 + 1.4 YL/, 2020 [53]
Bl grers  RETER S gon ulpp st 1337+ 1.1 Xiang et al., 2017 [52]
gl AR 5 B U-Pb €4 132.8+1.0  Xiang et al., 2017 [52]
il AHRiAE A B4 U-Pb 5E4E 133.6+2.5  Xiangetal., 2017 [52]
DOI: 10.12677/ag.2025.155076 795 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.155076

i3k
gyl ARAE HRAHZA U-Pb 130.0 1.0 Che et al., 2015 [24]
il s AT A HRAHERA U-Pb 130.0+ 1.0 Che et al., 2019 [19]
i Gy HRAHERT U-Pb 129.0+ 1.0 Che et al., 2019 [19]
FAR R ARTE & RAEFEE  ERBEK-ArEE 124~131 HEH, 2003 [54]
FARY B4 Gk HRAHERA U-Pb 130+2 Che et al., 2019 [19]
FA R i Gilir= FRAT A0S AR U-Pb 129 +1 Che et al., 2019 [19]
FA R 1 YA RS M U-Pb 128 +1 ¥, 2023 [55]

DOI: 10.12677/ag.2025.155076

796

HEREF A HT AT


https://doi.org/10.12677/ag.2025.155076

	华南典型钨铌钽矿床成矿年龄与成矿物理化学条件研究现状
	摘  要
	关键词
	Research Advances on Metallogenic Ages and Physicochemical Conditions of Representative W-Nb-Ta Deposits in South China
	Abstract
	Keywords
	1. 引言
	2. 矿床时空分布规律
	2.1. 空间分布规律
	2.2. 时间分布规律

	3. 成矿年代学研究
	3.1. 测试方法演进
	3.2. 典型钨铌钽矿床成矿年龄

	4. 成矿物理化学条件研究
	4.1. 测试方法演进
	4.2. 研究现状

	5. 结论
	参考文献
	附  录

