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Abstract: The Dagang lithium deposit is a giant granite-associated deposit in the West Jiangxi Province, central Jiangnan orogenic
belt (JNOB). Lithium mineralization is closely associated with muscovite granites. However, the occurrence of lithium and

geochronology of magmatism and mineralization are not well defined. In this study, it presents microtextural studies, electron
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probe microanalysis (EPMA) of micas, as well as laser ablation inductively coupled plasma (LA-ICPMS) zircon and cassiterite U-
Pb dating results to further constrain the occurrence state, metallogenic mechanism, and geochronology. LA-ICPMS U-Pb dating
of cassiterite core yielded a Tera-Wasserburg U-Pb lower intercept age of 12543 Ma and cassiterite rim yielded a lower intercept
age of 108=£7 Ma. Type I zircon, which shows lower content of U, has an LA-ICPMS Tera-Wasserburg U-Pb lower intercept
age of 129+2 Ma, and Type II zircon grains with higher U content yielded a lower intercept age of 100+£4 Ma. Geochronological
results reveal two episodic Li mineralization events during the Early Cretaceous in the Dagang deposit. In addition, the
mineralization ages of the Dagang Li deposit are consistent with the large-scale magmatic and metallogenic events for rare metal
deposits in the central INOB. Zoned micas which are revealed by BSE images from the Dagang Li deposit are composed of Li-
muscovite, zinnwaldite, as well as lepidolite. The Li-bearing micas are the principal ore minerals in the muscovite granites. A
gradual increase in Li, Si, and F in all micas from core to rim is exhibited by electron probe microanalysis (EPMA). The
occurrence and geochemical features indicate that the Dagang Li deposit formed through an early-stage magma fractional
crystallization and a late-stage hydrothermal process. The temporal relationship between Early Cretaceous S-type granitic
magmatism and Li mineralization in the central INOB can be used as a guideline for mineral exploration of granite rare metal
deposits.

Key words: granite-associated Li deposit; U-Pb dating of zircon and cassiterite; occurrence state; magmatic-hydrothermal system;

Dagang; geochemistry.
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Fig.1 Simplified geological map showing the distribution of granites and deposits in the West Jiangxi Province (modified from

Xie et al.,2019)
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Fig.2 Simplified geological map of the Dagang Li deposit
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Fig.4 Field photos and microscopic identification of the muscovite granite in the Dagang Li deposit
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Fig.5 Field photos of alteration in the Dagang Li deposit
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Table 1 Results of zircon LA-ICPMS U-Pb dating for the muscovite granites in the Dagang Li deposit
“"ph/*°Ph “Tph/* U “ph/* U “TPh/*°Ph “Tph/* U “ph/* U
L Th10T vy TL}II/ Ratio lo Ratio lo Ratio lo ‘ lo ! lo ! lo
(Ma) (Ma) (Ma)
21DG-1-01 84.3 14524 0.006 0.0627 0.0014 0.1864 0.0046 0.0213 0.0003 698 48.1 174 3.92 136 1.91
21DG-1-02 46.5 6963 0.007 0.0830 0.0030 0.2692 0.0085 0.0234 0.0004 1270 69.9 242 6.83 149 2.49
21DG-1-03 66.6 14 660 0.005 0.0657 0.0015 0.1860 0.0041 0.0203 0.0002 798 52.8 173 349 130 1.15
21DG-1-04 81.3 13084 0.006 0.0550 0.0012 0.176 9 0.004 2 0.0209 0.0002 413 48.1 157  3.06 139  1.46
21DG-1-05 165 46 319 0.004 0.0517 0.0013 0.1177 0.0032 0.0163 0.0002 272 55.5 113 291 104 1.52
21DG-1-06 68.8 10167 0.007 0.0724 0.0016 0.2231 0.0054 0.0223 0.0005 998 46.3 204 448 142 2.95
21DG-1-07 50.2 11357 0.004 0.0576 0.0014 0.1815 0.0042 0.0211 0.0002 522 53.7 163 4.28 138 1.89
21DG-1-08 118 19657 0.006 0.0735 0.0018 0.2101 0.006 3 0.0205 0.0003 1028 50.5 194 532 131 1.84
21DG-1-09 63.0 14 801 0.004 0.0547 0.0012 0.1587 0.0037 0.0210 0.0002 398 52.8 155 3.19 138 1.37
21DG-1-10 39.5 9665 0.004 0.0539 0.0013 0.1600 0.0041 0.0210 0.0003 365 55.6 153  3.33 138 1.24
21DG-1-11 22.9 9808 0.002 0.0713 0.0018 0.2274 0.0058 0.0229 0.0002 969 51.5 208 4.83 146 1.56
21DG-1-12 36.8 9328 0.004 0.0699 0.0017 0.1924 0.0047 0.0198 0.0002 928 48.9 179  4.04 126 1.52
21DG-1-13 53.1 10584 0.005 0.0490 0.0012 0.1391 0.0034 0.0205 0.0005 150 54.6 132  3.05 131 2.96
21DG-1-14 65.5 13761 0.005 0.0680 0.0016 0.1931 0.0057 0.0204 0.0004 878 48.1 179 484 130 2.43
21DG-1-15 63.3 9640 0.007 0.1027 0.0021 0.3070 0.0061 0.0216 0.0002 1673 37.5 272 475 138 1.33
21DG-1-16 50.3 13068 0.004 0.0677 0.0014 0.1801 0.0043 0.0192 0.0002 857 444 168  3.70 122 1.50
21DG-1-17 36.1 8771 0.004 0.0481 0.0012 0.1359 0.0040 0.0204 0.0004 102 62.0 129 3.57 130 2.72
21DG-1-18 98 11758 0.008 0.0729 0.0016 0.2022 0.0048 0.0200 0.0003 1011 42.6 187 4.09 128 1.80
21DG-1-19 55.7 10989 0.005 0.0593 0.0014 0.1751 0.0043 0.0213 0.0002 589 51.8 164 3.76 136  1.35
21DG-1-20 48.2 9192 0.005 0.0622 0.0015 0.1822 0.0047 0.0212 0.0002 680 51.8 170 4.08 135 1.54
O u-pbsifi
| 4
@ 100 pm
Th/U=0.007 Th/U=0.007 Th/U=0.006 Th/U=0.004 Th/U=0.004
0.10 [ N
\\\ Upper intercept at 3 404:290 Ma I 008k \\\ Upper intercept at 2 3734210 Ma Il
TN | \\\
S oD
0.08 < 0.07f “’
I @:) E o
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Fig.6 Representative zircon CL images and LA-ICPMS U-Pb diagrams for the Dagang muscovite granite
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Table 2 Results of cassiterite LA-ICPMS U-Pb dating for the muscovite granite in the Dagang Li deposit

“TPb/* P “Tph/*PU “ph/#U Age (Ma)

e Common Pb‘ Th‘ mph) 20

Pb (10 (107 (10°) (10°) Ratios 1o  Ratios 1o  Ratios 1o s

U (abs)

21DG-1(CST)-1c 6.14 10.3 0.06 341 0.1576 11.9 04962 10.8 0.0253 4.2 161 13
21DG-1(CST)-2¢ 3.09 8.86 0.06 389 0.0821 12.2 0.2383 11.8 0.0229 2.9 146 8
21DG-1(CST)-3¢ 82.2 36.3 0.05 592 0.2768 42 1.3361 54 0.0363 2.6 226 9
21DG-1(CST)-4c 5.54 19.1 0.00 657 0.1205 7.6 0.3785 7.7 0.0235 2.5 149 7
21DG-1(CST)-5¢ 6.52 10.3 0.04 487 0.0670 11.5 0.1943 11.7 0.0206 3.2 131 8
21DG-1(CST)-6 0.00 7.97 0.00 359 0.0696 184 0.2028 15.2 0.0215 4.2 137 11
21DG-1(CST)-7 40.4 10.6 0.00 383 0.1376 185 0.3596 12.3 0.0231 3.2 147 9
21DG-1(CST)-8 3.31 9.3 0.11 405 0.0763 13.3 0.2125 13.7 0.0226 3.1 144 9
21DG-1(CST)9 0.00 8.3 0.32 351 0.1743 17.3 0.3292 12.8 0.0214 3.7 136 10
21DG-1(CST)-10r 23.5 8.57 0.06 391 0.1052 15.2 0.2215 12.2 0.0221 3.5 141 10
21DG-1(CST)-11c 0.00 8.52 0.01 382 0.0554 15.1 0.1656 13.8 0.0227 3.4 144 10
21DG-1(CST)-12¢ 32.4 23.4 5.87 635 0.1453 9.6 04511 8.9 0.0254 3.3 162 10
21DG-1(CST)-13r 13.5 9.48 0.02 431 0.0748 12.2 0.1916 11.3 0.0207 3.0 132 8
21DG-1(CST)-14c 0.00 8.09 0.03 362 0.0946 14.6 0.3142 139 0.0217 5.4 138 15
21DG-1(CST)-15¢ 36.7 169 3.05 848 0.456 2 4.2 4.6287 5.0 0.0764 4.3 476 38
21DG-1(CST)-16¢ 9.60 17.8 0.04 842 0.0631 158 0.1339 157 0.0212 2.2 135 6
21DG-1(CST)-17¢ 0.00 5.92 0.02 268 0.0806 20.3 0.3862 27.0 0.0232 4.6 148 13
21DG-1(CST)-18r 8.19 26.7 0.17 341 0.3726 7.0 1.5561 7.2 0.0325 44 205 18
21DG-1(CST)-19¢ 54.1 7.06 0.05 250 0.1077 140 0.3142 123 0.0230 3.8 147 11
21DG-1(CST)-20r 0.00 7.70 0.02 344 0.0889 149 0.2127 12.8 0.0215 3.7 138 10
21DG-1(CST)-21r 0.00 8.56 0.00 415 0.0674 139 0.1540 134 0.0202 3.6 128 9
21DG-1(CST)-22¢ 39.74 33.9 2.57 543  0.3015 4.7 14525 4.8 0.0366 3.0 226 10
21DG-1(CST)-23r 49.61 58.3 0.07 455 0.5109 4.8 3.1698 4.7 0.0501 2.8 316 17
21DG-1(CST)-24c¢ 0.00 23.9 0.27 534 0.2019 6.3 0.7650 5.8 0.0298 2.7 189 10
21DG-1(CST)-25r 0.00 6.19 0.02 196 0.2118 184 0.5702 15.0 0.0253 4.7 161 15

046\3400 - Sk R TE & SIO, B 4 & S 1L 9 B Y

0.4

50 pm
(e i)

Upper intercepts at
4927+330 Ma

2 Lower intercepts at
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Lower intercepts at
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Fig.7 Tera-Wasserburg U-Pb ages for cassiterite from the

muscovite granite in the Dagang Li deposit
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Fig.8 Harker diagrams of SiO, vs. major elements for the mica of muscovite granite in the Dagang Li deposit
0 g o] 2 SiO, 7 5 ALO, FeO' 2 A X K R (K 8) , X £
Z®. O RO ERE R N I .
7 AL R L R S R A TR A (T e G 5 i Iy e R A L
‘ D Bt 4 B WML LY Si% > (Fe?' )V ALY (Harrison
= R BHEZRE . .
= RERH Ty and Watson, 1984) . ¥ = #F HAE AL 225000
E -2 jiSs .. | R Ki{Li Al ,[ALSi, ,0,](OH,F).}
*, ! (z=0—0.5), (2)
- i S (2) HP AT ST LA AL BRI I K R L 3%
Mg Li B o B e AL AR T Lige 3 e 46 i A e
R N N . N S
JE R e, B AR R L AR R 9, RS R R
i = 0 > ZEBTLEALRS B R TR 50

Mg-Li
9 Kl = BRI A = B JE E R O B g Tisch-
endorf ez al., 1997 &)

Fig.9 Positions of micas on the diagram of (Mg-Li) vs.

(Fe,,+Mn-+Ti-Al") in the Dagang muscovite gran-
ite (modified from Tischendorf ez al.,1997)

AR B LLO B & 7 4 & B Ol 3.26 %0~
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G RBWE EMN N EZWNEARS TTE M

P B AR B R R S LA R S B
A EE (2235 55, 2015) , AR WF 58 89 R B IR H = B
AR B A O HL i A R R e A iy

5 e
51 MH K

541 U-Pb [ 2 R R 7R 4 R 2 B B 5 T
DA LB RS, A B 52 1R R ik A2 52 iy, A L)
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AP AZ AR UEGRNEA, ME U Ak TH
JHCH R 403 2 v L W G i L A R U-Pb AT, A
M 5% W 5 A1 U-Pb 4F % 25 5 (& 8 2400 ) (Williams
and Hergt, 2000 % 29 45 , 2021) . % T U 7 55 52 M)
U-Pb 42 ¢ 19 B i B 81 75 77 78 8 K i, Williams
and Hergt (2000)3A 5 U & £ K T 2 500 X 10 ° i 4%
A 2 PLAE % 25 w130 55, Leech (2008) WA S 24 5
U & H T 4 000X 10 “IF, A2 30w Al ak
B 7. 9K 1 White and Treland (2012)3A A “ 5 4l 4500~
WO T AR R MBS A, X R AR R I B R
BN, I BLRT ORI At @0 4 O 0l KA
HeAH k0 B B 41 %5 ) U-Ph 4F % BEAT X L, M 2R ]
A B 52 BN R U RS A R BRI AR SCLA-
ICPMS U-Pb % 4F 3R A5 KUk 11 = BEAE i) T ALY
£ Tera-Wasserburg T 28 SUAF# S 129+ 2 Ma, 0%
T RUEAE 1< 55 PR 2h A I T TS A AR IR R
L AR A 100+ 4 Ma.

Byl AL R S A S 2 3 5 A
T A AR L W I B R U-Phb 5 4F 1) BLARLE 98 % 42 (Gul-
son and Jones, 1992; Zhang et al., 2017 ; 1 K 4 % |
2019; Li et al.,2022) . 8 £ HE 15 % B ) 4 5 8
T, OF FLAR O B ) iR s AR
i 25K A AN — , Tera-Wasserburg & i % A
K00 R A WA R A B A E AR A AR &
J@ R R WA A5, L U-Ph A % 3 5 0] L
o R A 4 B 0 IR A S S B A8 AR % (Zhang
et al.,2017; Zhang et al.,2021) . A SCF) 8 41 LA -
ICPMS U-Pb & & 15 2| &% # Tera-Wasserburg T 32
MAE WY R 12543 Ma, 1 i 3 8 A F 58 SRR A
10847 Ma. & M8 A1 4F % (12543 Ma) 5851 U-
Pb 4F % (130+2 Ma) ¢ 15 22 i [l 9 36 A — 50, 103
P L PR A e B A G Y R
B AW 3 — T A (] A VTR i LAl B
Fis B B R B L AR A BLRR A & B TR (134~
133 Ma; Liu et al.,2022) Fl % B 1L K J8 2 i~ AL
A% o U RO 0 1Ly A5 A A TR A 4 JE TR (133~
125 Ma; 25845, 20195 Li er al., 2020 ; 25 i 75 4 |
2021) [R1 AT A . ik 26 47 i 45 S 3% B L 9 ik op A
VLR L B — A BB AR B R
Af BIR 1T A 30 4 A IR (1087 Ma) th 5 11 2845
AR (1004 Ma) AHIE , 26 B R s w7 IR 7T RE 77 76 A
VR8BI 2 2K — AR Bl AR ELARCA A IR
— R BEAN AR L XA L B S R

Bk bl & BT ~100 Ma B 88 354 (Zhou et al.,
2012) , 3% S 25 L 0] BB 46 7 VI g 1 LAl b oe] BB iR &
B — W — e 22 A2 (~100 Ma) i F 1 .

P B A (2014) L2 8% 78 H B & JR A B R
B BT B R ~150 Ma, JUIA Fg 2 M X [ 7K T 22
WK v 4R 40 8k B 8% LA-ICPMS U-Pb ¥ JE & R
14445 Ma (Xie ez al.,2019) , 6 SR B K B0 HY
BEBR 5 A 13841 Ma (F 2 B “Ar-"Ar 3% ; T 52
8, 2022). H 2 BT ORI E A T R B B ARG
144+1 Ma (B 245 A0, 2012) 6 T H B Fqly
BHZE PN HE B A R w8 K A6 55 55 A, Wang
et al.(2017) 43 5 345 147~144 Ma 1 147~146 Ma
() #5 A1 U-Pb AF % . 33 S0 0K B 1) 454X 2% 200 35 W
VG b X ER 0 B 2 D7 T 2 IR B AE L AT Al 4 Ry
150~138 Ma,130~125 Ma Fl~100 Ma 3 # .
52 EEENH

o VAR A B LA AT 4 JE T IR B R R
W R R A, BB 5 A8 1 55 1A X IR A A 4 e
AL B R AT A HZ ISR R T A 5
F W R L 3 A 2 A SRR ZE AP Rl (Be-
us and Zalshkova, 1964; Vasyukova and Williams—
Jones, 2020; Gahlan ez al., 2023 ; 48655 ,2023) . 4k
B A 2 AR A5 1) 25 5 0 32 LML ) R 3 43 44 il
T2 543 5 (Gao et al., 2016) , T 5 Wi 45 3 45 & 4%
S FLEMRERE AR TG KE R FMLI%SICER
A BT R BE Y AR, A R Ak R AT A
A 45 5 (Bartels ez al., 20115 Ding et al.,
2022). PR iR 4 S AE I 38 R SRR K LR BT
B BRER A IR Pl AR R B R A A A 2R
WA B 0w (A B UE A TT DAE B S 0 A
WAk & ERA 2R (Wu et al.,2021) . SR 1 f5e 57 0F
58 3 W 5> 7 A 42 T8 AL B A 2 45 Ao S R IRI 2E
AR B2 G T8 B, 78 25 3K 45 i 4 5 B BRI
VIAWA BT YL, 2 R TR Li-F ik
JE K AR RN BE B i e 45 R 3R (Schmitt, 2002) .

H 95 52 AL b A A BB ) 2 07 T R 4y
S AL AR I S B A O B PR =
BEAE R A A A R AHER A )8 . s Bk
2 53 78 Ak S OWL T 25 R AR 58 X0 46 B 0 AR T
1 1R E B & B 45 8 B X (Tischendorf ez al.,
1997) 4 b Rl B  LifE s B Y b 8
AR TCER M AE A T MK A R A ITTEK  Tisch-
endorf ez al. (1997) WF 57 3% B 23 3% 3 Ak o 72 vp Bl 5
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EHREABRENT S, s SR E TR
By AR, 2 B 4 AR Ak T LUAR 4
PRI R AL AR AR ST 1 K 7 IR h = B
EHEEA S EINRE S EEE N ES
P =B (E9), B i & H s K Efb s, 5
M1l 5K =B (Yin ez al.,2022) 254k #a$H1 0 .

BAEAZ B —EERNG SR REDNT 1
(D™= ~0.8; Neves, 1997) , A I 75 & 3 45 & 7>
S aod AR L S I A AN R AR T ERAE
i 45 Je 7 ek TR R e A v ™ B B e PR ) T & (Mun-
gall,2002) , fE n B EEH I W4 M Bh — B &
AR VR BB AR S5 A B 22 5 i &
AT BE B B i 3 — 1 = BE (223, 2015).
MASCHH RO KRB AR K E T RS
e JHE BT S ) B3 R AT BR AR ARG R R AT 1Y AT
fig PR BN WA AT AR R T AR 2 AR5 AR ] £ T 2R Y
NPT T B BB /NI AR (1998) & 3 3R AE It 1K —
AR R] 9 43 BE R EUN T 1, 15 7R UL S 78 06 14 rh o
FUE A R AR (2015) R BLAE K0 A AR R
F b W A 45 048 S Dede KT 1, BP S AE F AN A0 R 2
KARZR T AR IR sk ZUE 4 A K IG
W% T e 2 T AR B PO AR A A AR
B0 2 R TE 5 T PR 2 s Wk B RT AR 4 1 11 °F
i e R RS 1 N A B Bl TE B A A ol A B ) R
Jit K REE \Li . Nb £ Ta %8 50 & ¥E A 7 K
(Kigai, 2011). At &5 304K B BT e 2 04 & o il i i
B IRLE GRS T RERY

h T ARAR A R A R o R s B
R s BRI 1 R G AR RRAE AR B 5 R
B2 A AT I G540 2 BEUORL R AT T A 1 121
T B 5 TR A 4 HT (BT 10) . 45 5 3% B R 3 A 0 B
BRI A RE, BB A W A OCOC R, W R = BRI
AR FE AR T WA R B3R F L FeO' Al Li 7%
W BT, RIS TR W E B EP-
MAZ5 R W Wx LiAF BAIEMEKER, HAK A
A A5l AR 5 B OE A O OC R R RGBT R
5 AR B A A A L 0] S 52 AE (2005) IjA
Rz BT I Al 5 A 2 R O R B TR Y Ak
SOV 2 BT A R AR N N U = B R
EARPCE B R R 0 B K 8 i = bR B
A ANGEEE WS A RIS B R K 4 = B
W B AT AN e HLWr s i i AL (R4 FEL10) , 3%
WYL 32 3 7 R ZU A AR T L A IRl = B S1LO

O O~
o- AlL,O
—o— Si0,
1 1 1 L L 1
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Fig.10 Representative BSE images and line chart of chem-
ical compositions of micas form the Dagang Li de-

posit

M Li,0 5 K0 Na,O fl F %5 0 % 5 B i 1F A % ¢
R, RUIA S 0T AR S R SR B R B2 AR
AR O, I UUTE TS MoK 2 & 8 = B W 288 K
T AT TR A SC R HE Ll A R = BE AR AR A B B A%
B RE AR B oy 2 kR ST SRR AIC, LR I
ANEELLRbFIF 50K BN R A I AL 1) 45
B 5 R S I/ R OF R X L 7 AR s e (22
T ,2015) AR K #s 2= BE L4328 fb e S W o 5 7 Ll s
TR 2, 3 T 22 5 1T B8 15 ) 25 5 B HE I $RB0
Li e AR AL A 6 . PR I i 1 b X vy 3 A 4K B 7 76
W IR T B F 195 o AN [) 0 B WL, BB AR 414 4248
BT IR FRTE T 5 0 e AR R A A S i R
B R W) Ay 25 9 465 b 43 S R B 52 AR W e L A 45
(52 4 HIL T
53 WEKNBRET KRV HBENER
AT AE BT RN IENFEESH
T — 2 I BN K LT A R BB G L HE 1L U AR e
KEAEAREARKENIFIER T EBWSEKA
AR & BT =0 IR, 5008 X R T LA
T BN RRAE R R X S S S K Y S
FELAE R R BN R HEER RS
AR B IR (A B b B8 40 W IR ) (I 41 A& 4%, 2021)
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R IR (A 1 I 4 K ) (7K 58 4%, 20205 B+
5, 2023) MR A X S R 2R W AR R b X AT
RER & H A VFZ AL 5 & AR M A A O &
BT R BT B R IR TR R

B X O R BT K AR KA A e A
SRR, NE AR A4 RHEE T IR A KT K
U BT IR AN R A R A X e Ry R
TE T Mk 2 it — L At B3 & B AALA P
W AR (R A =R ), B e B
HAMMMT RE N 0 EEIRFE2ES,
B ATA PR IR 5 AL =, i DL R AR
F 0 H A XK Ry 22 0 U T Ak R RO 22
B INHLE . 45 I B b X R W R A i
FHECHA 4140 R BA TR A 4 s 5T IR T
J1 . BHTZH X KT B A R AR, K
JKEE BT U AU 08 S AR T R A ik R —
RAFAL BE R R P A F KRN EE =
BRI 35 B KRG RS, R T IX B E
KO RO F R ARRR LA RKBET KL T
Z W R R i Wk — R TR IR
RN Z WA AR Y B . DRI 5 O TR [A] AR
FR BT AS TR UK A A 22 1811 O 3R 2Rl RE 4 -
1k, R A TSR A 5 1

6 Z5ie

(1) RS #E KR S B =Bk E i
A1 AV 41 U-Pb JEE 1A ™ I 48 130~125 Ma
F~100 Ma, .7~ 22 LA™ FEAE

(2) RIEHTKH TR FERFTEHREA S
B B HE BRI B X e R E O H A W
P RRAE , H30 8 SR s AR, 3 WY R T Ak e
Z 3 E AR

(3) R IR Z W1k o V8 H & =2 A B bl
il 7 B 2 X T VY % 2 AR b DX T AR AR R
BT R B T R A TAE A AR R E X

# & LB M (http://www.earth-science.net).

M XAFE T HBERRFBILE L F AN
ERHERERL, FALZLKERFE T PEARAEXRS
(R FBHSN B R o FRTEF L H 8, £ —
It R TR Bt
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