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Abstract: Our study shows the combined petrological, geochemical, and geochronological analysis of the
Jianning leucogranites in Central Wuyishan. MC-LA-ICPMS zircon U-Pb dating data show the formation of
Jianning leucogranites at ~440 Ma with a late-stage anatectic event occurring at 410—405 Ma. These leucogranites
are strongly peraluminous and contain inherited zircons with ages clustering at 800—700 Ma, suggesting that the
Neoproterozoic meta-sedimentary rocks of the Mayuan Group are their source rocks. They exhibit high SiO2 and
K20, low MgO, FeOy, CaO, and NaxO, enrichment in LREE and LILEs, depletion in HREE and HFSEs, and high
Rb/Sr ratios, suggesting their generation by biotite fluid-fluxed or dehydration melting reactions. Integrating our
results and other Early Paleozoic orogenic sedimentary, metamorphic, and magmatic records of South China, we
inferred that the Jianning leucogranites were formed during the syn-orogenic crustal thickening phase, and the
410~405 Ma anatectic event may be related to the post-orogenic crustal thinning.

Key words: Wuyishan; Early Silurian to Early Devonian; leucogranite; crustal thickening; extensional thinning;
MC-LA-ICPMS zircon U-Pb dating
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Fig. 1 Simplified geological map of South China and its adjacent blocks (modified from Li et al., 2017)
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Fig. 2 Sketch map of the Jianning area and sampling locations (modified from Xin et al., 2020)
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Fig.3 Representative field photographs and photomicrographs of leucogranite from the Jianning area
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Table 1 Summary of locations, rock types, mineral assemblages, and zircon U-Pb dating results of
leucogranite samples in this study
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Fig.4 Cathodoluminescence images of representative zircons from the Jianning leucogranites
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Fig. 5 Concordia diagrams of zircon U-Pb data for the leucogranite samples in the Jianning area
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Table 2 Whole-rock major oxides (wt%) and trace elements (x107°) of the Jianning leucogranites

FeiS Si0, TiO, AlLO; FeO Fe,0; FeO, MnO MgO Ca0O
JND108-2 75.78 0.12 13.17 0.40 0.44 0.80 0.06 0.35 0.11
JND108-3 71.07 0.13 14.84 0.36 0.78 1.10 0.05 0.42 0.16
JND205-2 71.91 0.30 14.46 0.75 0.85 153 0.04 0.59 0.75
JND249-2 72.96 0.16 14.11 0.54 0.57 1.06 0.05 0.41 132
JND270-3 74.00 0.06 13.22 0.79 1.96 2.67 0.02 0.10 0.24

FeihS Na,O K,0 P,O;s IOES T A/CNK K,0+Na,0  K,0/Na,0  FeO+MgO Sc
JND108-2 1.06 6.20 0.07 1.53 1.52 7.26 5.85 1.15 3.50
JND108-3 0.48 9.98 0.11 1.06 1.25 10.46 20.79 1.52 3.74
JND205-2 3.01 5.50 0.05 0.80 1.56 8.51 1.83 2.12 5.63
IND249-2 321 4.95 0.06 0.93 1.08 8.16 1.54 1.47 329
JND270-3 2.45 5.73 0.02 0.44 1.24 8.18 2.34 277 125

Fbi's \Y Cr Co Ni Cu Zn Ga Rb Sr
JND108-2 9.48 438 3.20 2.75 191 32.20 17.30 270.00 65.60
JND108-3 10.70 4.13 1.82 2.18 1.52 22.40 16.50 339.00 130.00
JND205-2 18.30 7.41 2.87 2.34 235.00 41.20 18.40 183.00 227.00
IND249-2 12.20 4.77 1.79 2.01 0.74 29.50 16.80 146.00 206.00
JND270-3 35.50 2.07 1.13 1.11 0.61 29.50 18.20 167.00 140.00

Feis Y Zr Nb Cs Ba Hf Ta Pb Th
JND108-2 9.21 60.10 9.67 731 774.00 2.47 122 30.80 4.28
JND108-3 29.40 47.70 10.00 6.65 1 400.00 1.87 121 46.90 7.12
JND205-2 9.19 112.00 14.30 6.29 1476.00 3.87 2.33 33.80 16.50
JND249-2 14.70 86.50 5.33 5.94 1100.00 3.37 0.71 27.00 18.60
JND270-3 4.45 93.30 0.92 5.46 1288.00 3.58 0.09 42.90 8.24

FeihS U La Ce Pr Nd Sm Eu Gd Tb
JND108-2 2.61 15.60 23.80 3.24 12.80 145 0.51 1.90 0.30
JND108-3 3.57 24.60 36.20 5.05 20.50 2.36 0.93 3.78 0.70
JND205-2 3.44 52.90 104.00 11.40 42.00 531 1.00 5.02 0.55
JND249-2 2.92 61.40 119.00 13.40 50.60 7.05 0.98 5.91 0.67
JND270-3 0.98 25.60 4430 5.24 20.90 1.88 0.40 232 0.26

FEfL S Dy Ho Er Tm Yb Lu YREE LREE HREE
JND108-2 1.72 0.37 1.02 0.16 1.02 0.16 64.05 57.40 6.65
JND108-3 448 1.02 2.94 0.49 2.79 0.44 106.28 89.64 16.64
JND205-2 245 0.36 1.04 0.12 0.74 0.13 227.02 216.61 10.41
IND249-2 3.28 0.55 1.62 0.25 1.62 0.28 266.61 252.43 14.18
JND270-3 1.26 0.18 0.43 <0.05 0.29 <0.05 103.16 98.32 4.74

FEf S (La/Yb)xy  (Dy/Yb)y Eu/Eu’ Rb/Sr
JND108-2 10.33 1.10 0.94 412
JND108-3 5.96 1.05 0.95 2.61
JND205-2 4831 2.16 0.59 0.81
JND249-2 25.61 1.32 0.46 0.71
JND270-3 59.65 2.83 0.59 1.19
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IND270-1 #fdhRk A # T H2A BRI —A%
A 2, R 1) A SCEXTIZFE S 18 s A iF
77 21 A S U-Pb [ R T o X i3 4
W, 14 AR AR b, A T AT
kRN o 14 ANMEEAA TS Th SRR
24x107°~176x10°, FHXTEAR, U SRR, /i
F 206x10°~2 090x10°° Z [a], XA Th/U HAE N
0.02~0.61(1% 4 A~4r#r 5 Th/U H(E>0.1, A
W<0.1), XL AR BIEF, BT 2Pb/28U
TG S 4E 1% 4y (443+2) Ma(MSWD=0.42, n=14)(
5d). 7 AL TS AT AR AR I SAR R BT B AR R, E
fiTAY Th & &N 120x10°~240x10°, U &N
124x10°~313x10°%, Th/U FLfE N 0.64~1.29, X L6301
SR YR, HAEPRTE 799~700 Ma Z[A](&] 5d,
M 1),

4.2 EHEMBKULE

AT T L DR (AL < A 1 S AR T T
A E L foE K o R A, A SRR 2,

T IR A1 B H A B 1 S0,y f i
(71.07~75.78  wt%) F1 4 ff &% # (K2O+Na,O=
7.26~10.46 wt%), 7E(K20+Na,0)-SiOo(TAS)E f# i1,
22BN X AR AR 5 2 XN, D HORE o i
AN HBEAE b AR (B 6a). FESL KoO A HHAE,
A F 4.95~9.98 wt%Z [8], H w8k R 50E A
FRIE (] 6a). ALOs % &5 5 (13.17~14.84 wt%),
A/CNK fHAT 1.08~1.56 0], J& 540 e A (K
6b). FIT A FE S HARAK Y Ti0, (0.06~0.30 wt%) . MgO
(0.10~0.59 wt%) . FeO, (0.80~2.67 wt%) . P»Os
(0.02~0.11 wt%) . CaO (0.11~1.32 wt%)Fl MnO
(0.02~0.06 wt%) 75 im., #£ Hacker KIffHr, SiO, 5
ALO; RHAMEKR, MHHE FRICRZEIML
PRI 2 A B 2 (] 7a~i) o

R AL B B b A 10T % B = (SREE)AE
oI, H ZREE=64.05x10°~266.61x10°, £
) HREE % & ¥ i # Ik (4.74x107°~16.64x10°°),
LREE 7 & 48 fb # K (57.40x107°°~252.43x1079),
TMFE 5 ) (La/Yb)n Fe (B 5 H S ALK (5.96~59.65;
£ 2), B, ERH WAL FEERR A bR L E
fite (& 8a), i L2 AT AL, & FF Y
EwEu i} 0.46~0.95, /R AFIEER Bu fik
(Kl 8a), TERMEICR KM (& 8b), HiiyE
£ Rb, Ba, Th Ml U, B2 5 Nb, Ta. P Fl Ti, &
N SR R TR TR AR

5 e

51 BETHRREENEHEEEA
AT M DXIR €A 1 o A i o A L Y A -

NZEHY, B A AR N R L RS, O B R
B9 1R (B 4a~d), FFEAE Th, & U AMIK
Th/U FfH(ER 2). XEERRERW], X 2L 4 31 WK
J5 TR B A7 (SR G258, 2004) o AR SCHEIX S8 5 7 48 1
RIS T 444~443 Ma Fll 409~405 Ma P4 4E 1%
( 5a~d). Hr, 444~443 Ma I ES A ECR B8 2 (K
Sa~d), F 587 #h X IR A5 T8 5 I K T
A ((447+2) Ma; B F 4, 2008)F S AL i 7
(444~443 Ma; TKT5 95, 2010)45 IR LR IR 270
Bl N —2, NI, AR SC0F 444~443 Ma ffe B 7 1
X IR 648 b A 285 AL AR . 409~405 Ma 4R 85 A 5k
D (E Sa~c), HSETHIX HEEN A BITEK A
4 AR IS 1 70 HEIT (414~404 Ma; Xin et al., 2020),
I, ASCEE 409~405 Ma fif B Ay e 300 T 4 = R it
R, WERIREAE K 7 Pl REIR A T 2 it B R I
TR o ZEA AR SOHRAT I AT C 4 & #1454 U-Pb
AE WS HHE T, BT L X 4 0 T 444~443 Ma
409~405 Ma, A4 T W88 o R s 35 1 o
52 ETHXRKRBERENKE

AT b DX IR € AR I i A T Ak R RS A (K
4a, c, d), IXELARARAZIE F AR IS E A R P
U525 Ak 7R R SR, DR Ry R AR A AR TR A L R
P T 0 L A X A AR, WS B A PR IR AR AN BE 5
Vit (Watson, 1996), X S65% B A 4% A 8 TR 1 %
PR A ) A R AR AR T, RHIR A6 B 2 Hh B
A1 H HA - S5 R (K da~d), T IX S84k &A% 1 AR
W4 A7 B BB AR A Hh PR FLUECA I AR . AR SOk AR
IR A6 B A 45 kR AR IR R B, BT AR
ALE KR, AT 2 610~700 Ma, H K #H 4 7E
800~700 Ma ZI[u], FfH BT A&y ot RADEK
WARAERR 8 A (K 4a, o, d; B 1), KRR 5> 1
B T i X R 1 s AR AR B TR
(R IS 5 A0 AF 18 53 A FRAE — 3 (Wan et al., 2007; Yao
et al., 2017), ULBHIR A6 A A AT RE BT oG
FORRIEREAS TR o BRILZ AN, T IR L fE
b 7 s g 48 T A (A/CNK>1.1), HL& Si0,.K,0,
% MgO. FeO, &% LREE Ml LILEs, 5 it HREE
F1 HFSEs HI4FE(E 8a, b), [k HuBERfL 2245 AE 5548
JoT TR R 43V Rl ™ A AR RRAE AR — B, i — 20
E SR €046 1 5 A R R A A BT RS

HI AR IR, Hoe 28 BB & A 43
FREL S, FERA TN KEMEET, &K
JEBL SN : (1)Qtz+P1+H,0—Melts, (2)Qtz+
Pl+Mus+H,0—Melts, (3)Qtz+Pl+Bt+H,0—Grt+
Crd+Melts; KAEMEFEMT, Bt b=tk
VAR . (4)Qtz+Pl+Mus— Als+Grt+K fs+Melts,
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Fig. 6 TAS diagram (a; modified from Middemost, 1994) and A/CNK vs. A/NK diagram (b; modified from Miniar et al.,
1989) for the leucogranite from the Jianning area (data from ZENG et al., 2008; ZHANG et al., 2010)
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Fig.7 Harker diagrams for the leucogranite from the Jianning area (data from ZENG et al., 2008; ZHANG et al., 2010)
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Fig.8 Chondrite-normalized REE patterns (a) and primitive mantle-normalized multiple trace element diagrams (b) of the
leucogranite from the Jianning area (chondrite and primitive mantle normalizing values are from Taylor et al., 1985 and Sun

et al., 1989, respectively)
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(5)Qtz+PI+Bt+Als — Grt+Crd+Kfs+Melts, (6)Qtz+
PI+Bt—Opx+Grt+Kfs+Melts (Vielzeuf et al., 1988;
Vielzeuf et al., 1994; Douce et al., 1995, 1996; Douce
et al., 1998), H T H X IR (UL < A 1) T iR Bk 1k 7
FRIERD], HEETRERLE T RABS 58K
J K KSRl BN (DIR (AL A Fs Ko0, ik CaO Al
NayO. [ Rb/Sr WWHSERHE, WsBatiZ2 53T
75 Bl SN 24 HR (Zeng et al., 2005a, b; Gao et al., 2017;
W FRAE, 2017); (IR (A 4ERd %7+ HREE F1'Y 75 4%
k(% 2), mMi(La/Yb)n ELfEE = (K 8a; % 2), KRy
Fo- B M PR TE A R T, TN BB JLANE
T KA R, A AR A A R s B2 R
WSRO (3)REAE R A LREE LA R, A
5 Th ARG IER G R (B 9), XKW LREE &
A5 0 A AR R AR AR G (Bea, 1996), 15785
TURUA T, BB MR A 1) 28K (Douce et al.,
1998; Burda et al., 2009; Brown, 2010), F&/~8 =+
Z 5 TR N . ERRINEN] . SR
SHIX, BIAC KRG AP TR R
B RHCA L A S S0 W AR B A R A AR BRE A (X))
Bi%: 2008; Huang et al., 2020), #F— LAk
AT RS SRS KSR KGR . 26 FiE,
AT b IXIR €A B RS AR TG AR IR A 2 B
TIRE, BRI SERTIRE kAR S 5NE
IK BB I Rl B VA O o
53 XRMMEERX

AR BFR 2R, &2 ot A Ve
s, oA I X SE R 2L LIS kA T
BYIEAa%, JER T 8 bu i i ol 7 4% 3t 70 55 PAD 468
FEPEREA RISV TE | S B BT B AR b
FIAE D, EE R AR T 460~420 Ma
(FF R M45, 2008; Faure et al., 2009; Charvet et al.,

2010; Li et al., 2010; Wang D et al., 2013; Shu et al.,
2014, 2015; Li et al., 2017; Lin et al., 2023), A CAE
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Fig. 9 LREE versus Th diagram of the leucogranite from
Jianning area

BRI P BT X IR B AE A R T
444~443 Ma F1 409~405 Ma P A IE S, AT LR
PR A AR p o A AR L R AR BT A 205

T XIR A B A BT U-Pb [R A ZARAR
R ML ER AL A U R, IRA KA BT
444~443 Ma, ZHCh UERTIREIR E £ R =B
Z 5T GBSOV 177 . Huang et al.(2020)7E
ATICGRER) X AR A S YU TR B A
B RHA AT YRR AR A AR BE, D
1 Grt-Bt-Als-Qtz(GBAQ)M i F /13 1H1 Grt-Bt Hb i
R, Al SR E O kA IR R &R
~0.5 GPa F1~828 °C, ix FHX L R EE A
R - T H ST )2 A(>15 km), BE/RIXEEIR
AR AR R T RIS L mEST = F. ik
AR RS TS W REASIIE S, 7E 444~443 Ma, £
L A AR B 1L IE Ak b 5T B 46 A R B B
(D IREAE B A F AR TR A ik A o 2
A E B ACFOREPERE 4, R &R nT WG RS 4%, BoR
[) 25 F S A B R AL (8] 3a~b; X445, 2008); (2)7% 5
Froe AR R R AR AT R B, a3 1 X Ay
IR A R B8R R A A AR B A A 0 B AR R B AR
460~440 Ma(/& 10; Li et al., 2010; TIE#FE, 2014;
Huang et al., 2020; Xia et al., 2023), 5ACIHRIFHY
REAL A B 45 BT ACAHW) A (3) Mo HF e 4 46 A
K1 By ) AT iR 450~435 Ma(& 10; Xu et
al., 2011; Shu et al., 2015; Li et al., 2016, 2017; Sun
et al., 2018; Zhang et al., 2018), S5A CHRGHIIR @
A6 i< 15 dn AR — B0 4 & A9 8 Ll A o
AN R B AL S5 1 R A5 b 58 U T = (KL U
Th S5O RN R HEAR), 5 & RIS I W (Clark et
al., 2011), 4 BE ) PE B ME AR T8 18 v DL AL R )
BRI, ARG R R R ok 0 & BT . 0
BRIV BUR (A6 3 0T 75 Bk A MR (Brown, 1994, 2010;
Weinberg et al., 2013, 2015),

BRULZ b, A SCR IR AL <A PR A T
409~405 Ma WIEEA . AT ()R THIIX O 4R
I T R At (414~401 Ma) 5 3 1Lt 2 AH DG 1 WL
W Ei s A A A —A AR A RS A (- 10;
Xin et al., 2020); (2)%rg KAV 740 1 80K 1
T s B 2 DURL(E 10; Shu et al., 2014, 2015);
(3 rE Kb & & A Ve 2020 7 T 4 80 (FH o 223
Chen et al., 2001)F0 7 A=A (Ve %528 — A1 e 42 ) b 5
M3t (AT HT4E, 2005; Jia et al., 2006), FFA X Lei
L M . AR M TR R, AR R K e R
U A (<420 Ma) & A4 T 3 20 A0 Ja i L b 5% R
(Xin et al., 2020), K1, 25 R3] —F B R 09— 2k,
ASCHEM] 409~405 Ma BRIEFHF v RES J5 1 (L
AT G o
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