WR PR AB 20055 Sk g2

RELEAFNETAILLEZFEFRETABFARE
K%F Nb-Ta B BIHEI 4 : T KRBT BBKA
FREITEE

W, ERE", RAH, KR, AR

EHLETRS: (R ) BEFE2EBE, I 430074;

WA s TR BE, 2 430034

A0 ST A TR ARTFS G, BN 4300345

] o A A SR B DU M S R A L (g SRR L ), BT 430205
$i—1E#, E-mail: 1034307076@qq.com

*lAfEVEY , E-mail: liyj@cug.edu.cn

Kesmt, A

Eal o

2023-10-10 ek ; 2023-11-21 &[5 2023-11-27 $3%
B TUH o B BT AR AE < A B B 3 TR 5 O RS 42 35T H (PM202301) 5 -6 45 BRI R85 H (KCDZ-2022015; KJ2022-48)
HiE 53245 P618.86; P618.79 SCERS . 2096-8523(2025)02-0238-19 doi: 10.19509/j.cnki.dzkq.tb20230563

B OEIuE LY PRER VAR ERANREEENH AL B RELE 2 — B LR FEREARET K
REBVAALKEGRAL G —WART R, EREADEMFLAGEFAH, HAANMAK TG 2 AR
AT NIRRT RELT AT AR AL KPP oM F AR AR T HZEE Nb-Ta RF ERH KR
BEFHH L, UABBELRERT 5XRT 2HMB KGR RFERTEAFRAL, AT HHAET
(BSE) 2 [A % & (CL) W 4 # W% | e F 45 41 (EPMA) st e K #8 A % B F U (LA-ICP-MS) B i X £
METLEM BN EAHFEREREM UMK ERERT ERNHT. FELHRERE PN EHTEY
HERRE, BERTHEER, PRENIFIE, B THEEE-4EB 8T (Almyge-Spsago) BEE R T, RA A K
BREERTEMTEUKRENS N E(Spspse-Almsses), TART MA KA HRERTEHFEUGREEE N
F (Spsssos-Almyrig) e KA BB KA HEREFTEHFE L ERESKT L4, AAKN Mo, Nbf Ta T 4 £,
BhEHE LB Mn S ERKFe 4 EM I, XTHERTRET HNEH TR, £AEHTF F Nb, Ta, Fe,
Mn T ENENK R TSR HEE LMK Nb-Ta i F

XA RTHAKEERE; RRTHABKEGERE; FMHETA; 5XRE; HH4BTK; RRELEALKN
B gl X

A1 R A 2 8 Rt AR TS L 2 7 B ) 45 B
il 2 SRR L), AL #@ 20 AsBo[SiO4]s, H:
A 7R H Fe™', Mn™, Ca’ Fll Mg™ (5 35, B 152 0]
AP Fe, Mn™, T ot 54N AT ATEAES
Iz R ARG, 2 B A FHE

BRI, I MR BT [ 48 AR, T A AL BH
Ca™ 5 Fe'', Mn™", Mg™ B PR AR 22 0K, AR ME & A=
KRG, K RFERERITRASG AT Ak
B A AR PR R, o BB A R A
FEEEERI A (Mg3ALLSiz01,)  BRER A (Fe;AlLSiz01,)

Hiimz, 2025, 44(2): 238-256.

44(2): 238-256.

ERER: 500 B, AR, . SR ATER AR PTALS A S A 70 R B Nb-Ta i A 249 e FIR i e H AT i 1 L] Hgeft

YANG Ziwen, LI Yanjun, ZHOU Bao, et al. Genesis of garnet in pegmatites from the northwestern margin of the Mufushan composite granite pluton and its
constraints on Nb-Ta mineralization: Comparison from mineralized and unmineralized pegmatites [J]. Bulletin of Geological Science and Technology, 2025,

© Editorial Office of Bulletin of Geological Science and Technology. This is an open access article under the CC BY-NC-ND license.

https://dzkjgb.cug.edu.cn


mailto:1034307076@qq.com
mailto:liyj@cug.edu.cn
https://doi.org/10.19509/j.cnki.dzkq.tb20230563
https://dzkjqb.cug.edu.cn

MREEF: RELAXIEN ERGIRGAR I B T BAST B AR B AT Nb-Ta A 85 29: A Fo R RA A K B 45 o 22 3 1k

RS A (Mn3ALSiz012) s THES P A RN ALFEES
FR AR A1 (CasAlLSiz010) . 5548k H8 A (CasFeySiz0pn) il
FEER AT (CasCrSiz0n) o fifba AT A &8
B BB A IR — Y AN AE b
MR ) 2 —, R A M ER T A R A
AT LA 35CHl S B i 0 T R U 2 SR Ak B TR B
AR, i P A a a5 A gk
HATRERHAE R DT a3 S B ae m ™
AT A BRI A S R B S B T T A
Al R, HoE S AR o0 3B AL A =
FRAE St SRR RN i R ATAR 27 A R A2 ) O

TR 5 B A &R RIS AL AL b 7 Al
FAE B A5 d o AL, 48 B 25 B SR S B A6 1
BRI A R B0 S PRALS BRI
F 414 5 RKH Nb-Ta IR, A< A B IR 222
43N Nb-Y-F(NYF) % Fll & 75 Li-Cs-Ta(LCT) %Y, 4%
BIJE: LCT BIMGA & @ R TE R =)z 4 A, Qnbarsg
Z% IR DA RS B L i X 24 2% T KR8 KR TR
Fre B L b DX VTR o 1 o B S R A,
WHEEZENRA BT P wiEEmz " B
B & B AL RE IR AR KL | IBrIe 11 AN BRI L 2 KA
Fisfr @ R O SR, BTN TAE EEE R R
Bl 47 B R XU TR R
AR T I S  Br0de L R AR PRI 2 Sy — AL
A RUERAR T PR, FLAA R i e K (1
X T AT A F Nb-Ta Z555 45 4 )@ i 1E Fi A
TRRAIFSIT . ZEMG AR SR B Wi LA A A
ZBE Ar-Ar FEAEIS A (127.7 + 0.9)Ma, 8 B 1] 2527
W5 7 W 0 1L A £ A SR B Bk U-Pb 4F i
297k 136 Ma. i 7 & 3L S A 5 1L i B B
A A R A A R0 R AT U-Pb 4R I8 Ry (133 £ 2) ~
(131 £ DMa®, pesh, BRINE ARk E K
AR I A BT s k. B 5 AR
B db e ko 1 R B R RRAR B A8 4 B, A
WA BRI 5T 0] R X U RIS 70 47 42 )8 Nb-Ta il
/R 22 PR 2. PRI, 28 3 e BT 04 1) i X
JRAT A B SR A S s Bk A A e
X2, FEIROEE F S X 3 Bt oo b ERfk 2 4
BT, At o R PR3 % Bl A3 BT XA A 4 s VR
(1R 1 240, A TR N B T I 11 3tb DX S ot e B0 ML o 4
LWy

1 B0 HoJF S

e B A B R A RO T L W ALY =

B FNRE, KA B AT b 5 AR
T U b IX VT R B B B L LS R i
S (B 1), I EEHUZ R & BRIk OB At
FERR BHA . EBAR AERFIERMENA,
oot SR K ERE R AU T 82 UE  A k
Jil%k, SRR 15 B R R T AR A b, FoE
BT HCR A A RBCAT . FE Rl X 2 Py
R MR B — R S R R S 2 R RS
. AR EETRZN 2360 km®, IR, A
RN R E, — B KB A AR s a Bk P20
TElT AR A KN L RERE THE
2 A RTE R M (] 1b), 8547 U-Pb 4534 (839 +
6)Mall, FELI A RS ShA X R S AR, R R
L A2 2 A S B R A, F BRAR AU 51 S TR
KA (155~ 150 Ma) . f£ 5 N 75 (152 ~ 148 Ma) .
WA T K AER A (156 ~ 139 Ma) . — =B K AE K
(145 ~ 125 M), B NIX £ A E NE
], NNE [ ;2 NW [ W% (& 1b) . NE [n] W 2445 il
F A AR PR AT, NNE (7] UK 2 b 54 Jz— 28 /)N
Wt Ry A A WA LA A7 2 (B) o TR m] Dy g 7
YRR 5y FIFG A 48 1 ARG R 4R Il (15 A
JCEAEIZAS [ E 4,

Fe B L XS Ao R B A AR R K LA
5 A R b 9 (B 10), 35046 W s ks 2 Li-Nb-
Ta-Be S0 XA AT A &Rk, Rl
b DX AT 4 SR T R S I A E) A3 RRAE, b
TR E . AR MR A R
i 7R AR PR 4R, VEIR Ak A (B 1b) . U R
AU SE S SR R AT 2R R () A4 A 2 R
S —E W o U, RITE b 5 BRI A A LB
DU R R vt 2 A A b VR AR 7 & B A AR
Pty M AL O ~ 3 km; BRARAHT 1 K& B 7R B AR
3~ 5 km 35 [l A7 SR B 2K S ~ 10 km
(K 1b),

2 Wi X e S R AE

Wride L7 DX A e Bk E o R, 2 IR
2B TRAE R A AR L bty P (P 2), TR IS
AR R s ) TRCE BT B CE T R BRI
SULPARE A 07 XA E RIS
fkiiik 266 4%, Z R AHUBCIR | BRI
H, RIS AR, MK RN B TK, SERE L
JEARFN AR, kA k22 EN-WS 5 EW A,
oy 4 AH R A OB -3kl @F

239



W B RAB 2005 G4k 2

113°15’ 113°30’ 113°45' 114°00' 114°12'E

SHAAN b

29°26'N

29°20'

T btk

EFEH

29°00’

2

EME

28°43'

[ Jmmz [z
[ BN =

[ EEIN IS P
D] wowman  [o]awikcn
Cw wers  [@@mrken
Wl = —nans [ rass
[ werw B8] Fesms
D sceteens  [O] Famas:
[ wickmean €] Frms
nafoasEn (2] RER
|Z| K | By A
[ ]wews

HOR AL

B HEE X KA (a) A SR i (b) '

Fig. 1 Geotectonic map (a) and distribution map of rare metal deposits (b) in the Mufushan area
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Fig. 9 Chondrite-normalized REE patterns (a, b) and primitive mantle normalized spidergrams of trace elements (c, d) of garnets in

the Duanfengshan area
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Fig. 10 Trace elements binary plots for garnet samples in the Duanfengshan area
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Genesis of garnet in pegmatites from the northwestern margin of the
Mufushan composite granite pluton and its constraints on Nb-Ta
mineralization: Comparison from mineralized and
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Abstract: [Objective] The Mufushan area, in the central Jiangnan Orogen, South China, has become one of the
most significant rare metals resource bases in China. The Duanfengshan pegmatite-type Nb-Ta deposit is the only
large-sized deposit in the northwestern margin of the Mufushan granitic batholith. However, its genesis and
physicochemical conditions are still unclear. Niobium-tantalite, garnet and tourmaline coexist in the newly
discovered Nb-Ta mineralized microcline pegmatite veins. Therefore, the study of garnet genesis can provide
significant constraints for the Nb-Ta mineralization. [Methods] This study focuses on garnets in the mineralized and
unmineralized microcline pegmatite veins in the Duanfengshan area. Garnets were observed using
cathodoluminescence (CL) and backscattered electron (BSE) imagery. The major and trace elements are determined
by EPMA and LA-ICP-MS, and are used to discuss the genesis of garnet and the indication for Nb-Ta mineralization
within microcline pegmatite veins. [Results] These mineralogical and geochemical features suggest a magmatic
origin for garnets within microcline pegmatite veins in the Duanfengshan area. Garnets from pegmatites in the
Duanfengshan area formed in medium-high temperatures and medium-low pressures. Garnets in mineralized and
unmineralized pegmatites both belong to the solid solution series of almandite-spssartite. Garnet in the mineralized
pegmatites is dominated by almandite (Spsaz.s¢ Almsae3), whereas garnet in the unmineralized pegmatites is mainly
characterized by spessartite (Spsss.o3 Alms7,13). [Conclusion]| Garnets in mineralized pegmatites mostly coexist with
columbite-tantalite, and have low Mn, Nb and Ta contents, as well as a decrease in Mn content and an increase in Fe
content from the core to the rim. This mineralogical result is resulted by the crystallization of Nb-Ta minerals. It
shows that the evolution relationship of Nb, Ta, Fe, Mn elements in garnet can indicate the pegmatite-type Nb-Ta
mineralization in the Mufushan area.

Key words: mineralized microcline pegmatite; unmineralized microcline pegmatite; garnet; magmatic origin;

rare metal deposit; Mufushan granitic batholith; Duanfengshan area
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