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Abstract There are a series of Neoproterozoic granitoids developed in eastern segment of the Jiangnan orogen, LA-ICP-MS zircon
U-Pb ages and whole-rock geochemical compositions were determined for those main granitoid intrusions, including Xucun body,
Shexian body, Xiuning body, Lingshan body, Lianhuashan body and Shi’ershan body. The granitoid intrusions in the region can be
classified into S-type and A-type in petrology and geochemistry, and the former belong to synorogenic magmatic rocks and are mainly
granodioritic in component, while the latter belong to late-orogenic magmatic rocks and are granitic in component. The S-type
granodioritic magma was generated by partial melting of immature metamorphic sedimentary-volcanic rock series under dynamic
background of collision and crust thicken. But from synorogenic to late-orogenic stages, along with the stress changed fron extrusion to
extension, the A-type granites formed include obvious mantle-derived matter. The two types intrusions distributed regularly in space,
show obvious southward (ocean side) migration with time. The synorogenic S-type granodioritic intrusions are all located at the north of
the South Anhui suture belt (and inside the suture zone) , the Xucun intrusion of S-type granodiorite, situated at the most north part,
has the earliest emplacement age of 850 + 10Ma; Shexian intrusion of S-type granodiorite, which located inside the Anhui suture zone
and has the feature of syntectonic, has the emplacement age of 838 £ 11Ma; and also located inside the suture zone but has the feature
of late tectonic, the Xiuning intrusion of S-type granodiorite has the intrusion age of 826 + 6Ma. Whereas late-orogenic A-type granites
are all located at the south of the suture zone, emplacement ages for Lingshan and Lianhuashan A-type granites are 823 + 18Ma and 814
+26 respectively, the two ages are consistent each other considering the errors, and can represent as the time of late-orogenic stage
magmatism. The Shi’ershan granite-porphyry formed in post-orogenic rift setting has the emplacement age of 785 + 11Ma. We consider
that the Jiangnan orogen formed in Neoproterozoic era, with characteristics of poly-island arcs amalgalation and poly-sutures. The
closing times for different sutures are difference, the earliest closing suture may be the Northeast Jiangxi suture, followed by the
Jiangshan-Shaoxin suture, the South Anhui suture was final closed. The arc-type volcanic rocks related with different suture are
difference in geochemistry, the two former were developed on oceanic crust background, while the latter was formed on immature
continental crust. The Jiangnan orogen had been destroyed by post-orogenic rifting before long it formed, just up to the telophase of

Early Paleozoic, the rift between the Yangtze and Cathaysia cratons bad final been closed and formed unionized continent of South
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Fig. 1  Simplified geological map for eastern segment of Jiangnan orogen
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FONABREHC A, PO AR A R B 8 IR A R AR
TYERA, PO ARG B A A
B, SAEWRE AR BGHTEIE B R AR 4 R, Ik
AR THRBRAETIBRAEEES,

HAY BRSO TR & 1 AR B — R 5 H T
ARG B DA AR v 5 T AR e R — A, o B R AT 2,
BAEESFARIL(E 1b) o ZAE TR BRI R -k
PG5 H , HURA R R E TR PRI R BRI R E B 5K
BB R RIS 0 AR 2 B R AR A O R . X8 R
PR ACVE-REAR ) O R AT, RREL IR ) JE AR 1A 460
LAy (ZERE4E,1989)

BB AR TAR -8B - = BH T WA N,
AT FW R ZARAR A R E M (B 1b) o A b 5 Rtk
3 K F AR B R A DA A B 00 o A0 s 55 1
B F BRI 1) 5 TR 0k R EA T, T R RS AR B, DA
Z AR PR AR A REAE AT LA E & 8 F AR v (R )
HRAMR . AR RS e RS 18R (R s BAHE
Wi Z I S R ol

T B A RERART -8B - = YT A 2 5I0%
AEA, HHAR ST 8 KB T F W 4 flke g s (B 1b)
Rz AR R R 11 A S BIAE G N A R e — 1%
RE R BRI AR, AT R bR AL B 254 Btk
Fa x5 T 1 HES I 4, £ 28 Hom 3 il TE AL 18 U7 for
M REAL A, B 35 T A AR 280 (2R 3 55, 1989 ) o I A=
L0 W B T SR B (RN g R AL (PR RIS ) o
1.3.2 AMEREE

HH R T e W 5 A M X, A4 R 1L A R R A Ll A A
SAHIFRZ 250km’ ;A AR A B 8T Bl A8 e A R Ay
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JHR (R ) 5 B SEA (W Pe b BRI o A A 1L
BEAR-MAREAR S5 48 o e Ak, 2 207 W 4 A 81 1K A7 (50% ~
65% ) FIA13E(20% ~35% ) , HUCRBHAT (5% ~20% ) , 3%
DB AR R B YA R S A FES A 5
(FFLLIEAE 1997 s XIMAMR 1997 ) o A A7 HUBRAL A 45 AE 7R i
A RGOS (PRI A SC 3.1 Bk Ab 22384y ) o Hhig T
Wi ZR LB AR LA 1A, 28 Wang et al. (2010) BTFEHL)E T A
TUAER i o
1.3.3 mHFLiKsEE

B AR AR Tl IR AE i, AR A R 2 17 1 R
HELL (e p ) s B BT (PG Ib B AR dL) , R PY B S AE L
ARBERAGEMOCER , RYIHIE M T LA A R KT
A5 (2005h) WORFIZBE S AR FR D 57 B I/ PRa R A D A
KACRKBES B & 024 25% , EERFHC A R 3, D R
hko HPRHABER B AR , R A BE S N R 1
EEEPNAUE I HN 7R OE JUNTTEES: /3 N TE RN R
o ABEHEAR S A RLUPRIR 25, N B AT I 3 A7 RS A 22
Ko MR BERE S O A R SR SN A S AL il AE , (AR DR P A TR
SRR YIES . BETON SRS, th 48N A R
e il

2 srbrdiik

B A AR A Tl b s b S 5% 5 43 A I A 5
DarHT . Hoh IR M X 9Otk (XRE) S8 AL, 12 22
<0.5% ; it U2 A 1 I F J& F#E E Finnigan-MAT /3 F]
A7) ELEMENT T (B AR BT 40) /0T i, 1225 — M 5%
~10% o SPATEE R N—ESHILE 1,

BEA R NZ 10kg B 5 b RO 7 B i 0 S TEXCE
BT ATANPR AR B . B PR Sl T 1Y B 5 B0k B A bR TEAE
TEMORA [7] & THEM g, SR )5 B8 B 24—, i85 A
TREE . MFTEREREE ERIEC B E 2R A RS
SRR TR, TS IR R G IR R U T L, TSR TN
FR LA . MR AR JE B R 2R Bk 5 23 (R B 2 22 e 1
LA 5 a7 i A 3 F T A SR AT . ORI P A Y
JE75 ] AH T 2\ 7] ( Coherent ) #E 43 T i ) #% COMPex Prol02,
WO SAE N O HRBE 32 pm , BOEAE R B E 20) + om 7 SR
5Hz , f# 46 A 99. 999% 1) He AF by 850K B0 20 bl Hs Ok
H ) ST A B AR BT o B3 0 AT R 28 L BEAR R
i BRAA B HLBAR G 55 B TR BT X Agilent ICP-MS 7500ce,
T3 1500W , % #1K, 15L » min ™', B BR 1L - min ™', 2K
0.96L - min~", B4 B [8]* Ti *” Pb Jy 50ms,™™ Pb > Ph,
*®Ph P Th ™ U 3 20ms, HA R 2 10ms,, 15 5 KRS
()4 755, RG-S HISEHBECER Ml 3s DL BRAE i 2 T ] fig
FELEMTS Y AR AT 15s BZ5 IS 5 R I TF IR il & 3O R
ERBES . B4 DRI 1 A TEMORA &5 AR, &
8 AMARMAEIIA 1 4> NIST 610 BEIGARAE . B b #8255 5
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®1 OIHELHFRRFITHREREXRREERN RN ZR S (EBTE W% ;HBLMMBTE: x107°)
Table 1 ~ Geochemical compositions of Neoproterozoic granitoids from the eastern segment of Jiangnan orogen ( Major elements: wit% ;

Trace elements: x 10 ~° )

Ik Rl YRR e
BERYS WNB2I WN322  WNB2S  WN327a  WN327c  WN328  WN340  WN34l  WN342  WN3S0
Si0, 65.21 67.63 69. 83 67. 62 68.79 66.58 69.29 65.70  69.47 75.71
ALO, 14. 66 13.92 13. 34 13.91 13.62 14,49 13.93 14.90 13.73 12.61
FeO 5.05 4.85 2.80 3.80 3.45 3.40 2.90 4.75 3.70 0.25
Fe, 0, 0.94 0.39 0.80 0.96 0.56 0.71 0. 44 0.95 0.34 2.43
Vg0 2.11 1.93 1,16 1.59 1.29 1.61 1,16 1. 84 141 0.50
Ca0 1.38 1.90 1.43 2.14 .44 2.35 1.27 0.63 1.16 0.15
Na,0 2.40 2.71 2.94 2.59 2.93 113 2.50 3.23 2.87 0.14
K,0 2.97 2.87 3.89 3.35 3.90 3.93 4.36 3.48 3.95 4.21
MnO 0.12 0.0 0.06 0.09 0.07 0.07 0.07 0.10 0.07 0.02
TiO, 0.88 0.85 0.56 0.70 0. 64 0. 54 0.53 0.84 0.63 0.71
P,0; 0.18 0.14 0.15 0.18 0.16 0.15 0.15 0.22 0.16 0.06
Besklt 3.3 2.01 2.55 2.45 2.59 4.5 2.93 2.63 1.93 2.6
[ 99.25 99.29 99. 51 99.38 99.44  99.48 99.53 99.27 99. 42 99.39
Se 16.8 13.9 10.5 12.9 9.34 1.4 9.24 15.5 1.4 9
v 108 105 55.6 79.1 69 62.9 57.9 80.8 74.1 48.7
Cr 72.1 65 301 73 47.7 28.5 32.6 58.1 46.6 25.3
Co 17.2 17.4 8.38 13.2 10.9 9.9 9.58 14.7 10.6 5.33
Ni 2.1 26.6 14.2 20.7 17.5 15.5 14.2 20.5 16.9 9.56
Ga 20.7 19.8 18.2 17.8 16 20.6 18.3 19.1 17.6 17.4
Rb 125 17 151 116 123 179 159 114 156 142
Sr 194 201 136 144 114 37 97.1 129 142 29.2
Y 30.6 14.2 32.9 3.6 18.7 52.7 33 46.2 2.1 26.2
n 88.2 113 202 91.8 160 153 118 9.8 106 128
Nb 14.1 13.4 1 1.7 1.7 13.2 10 14.1 10.9 12
Ba 577 656 643 467 572 400 664 1193 474 466
HE 2.63 3.14 5.59 2.99 4.4 4.61 3.77 2.9 3.31 3.8
Ta 112 0.969 0.98 0.955 .02 0.981 0.825 112 1.02 0.962
U 2.3 1.45 1.46 2.22 1.97 2.85 1.52 1.76 3.73 2.54
La 38.4 32.6 34.7 30.9 20.9 49.8 2.2 38.4 30.6 33.3
Ce 78.2 66. 5 715 59.5 61.4 95 65 76. 1 62.3 70.2
Pr 9.56 8.12 8.66 7.76 4.86 12.5 9.6 9.6 7.51 8.17
Nd 37 32.3 34 30.5 19.4 50 38.1 38. 1 29.7 32.2
Sm 7.3 6.37 7.03 6.45 3.93 10.3 7.57 7.81 5.63 6.31
Fu 1.43 1.39 11 114 0.765 1.55 1,47 1.35 1.05 111
Gd 6.7 5.16 6.01 5.92 3.9 9.5 7.24 7.59 5.32 4.94
Th 1.07 0.726 1.06 1 0.611 1.57 115 1.32 0.816 0.879
Dy 6.07 3.45 6.31 6.13 3.65 9.23 5.98 8.15 4.38 5.44
Ho 1.06 0.511 115 1. 14 0.657 1.75 11 1.66 0.76 1.02
Er 311 1.25 3.27 3.43 1.9 5.11 3.19 4.88 2.21 2.83
T 0.458 0.166 0.492  0.53  0.318 0.772 0.45 0.754 0.3 0.417
Yb 2.91 1.05 3.3 3.49 1.96 4.91 2.89 4.95 2.19 2.72
Lu 0.443 0.169 0.49 0.521 0.308 0.758 0.429  0.726  0.318 0.366
SREE 193.7 159.8 179. 1 161.4 129.0  257.4 190.2 204.3 156. 4 169.9
(La/Yb)y 8.9 20.98 7.11 5.98 7.21 6.85 9.87 5.24 9. 44 8.27
EwEa® 0.6 0.72 0.51 0.55 0.59 0.47 0.60 0.53 0.58 0.59
K/Rb 197 204 214 240 263 182 228 253 210 246
ACNK 152 1.26 115 118 117 1.40 1.25 1.46 1.24

T,(C) 764 772 817 749 796 808 777 762 766 834
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gkl
Continued Table 1

ik RiAAE BRI A H LRI BEE
i WN305 WN303 WN304 WN306 WN307 WN312 WN314 WN311
Si0, 71.67 77.11 78.13 77.21 77.70 717.26 77.16 717. 44
Al, O, 12. 64 11.90 11.22 11.51 11. 04 11. 36 10. 93 11.74
FeO 0. 60 0.25 0.10 0. 80 1. 00 0.35 0. 60 0.10
Fe, 0, 0.72 1. 06 0.85 0.32 0.32 1.16 0.87 1.08
MgO 0.14 0.11 0.08 0.14 0.16 0.07 0. 06 0.13
CaO 2.20 0. 09 0. 08 0.56 0. 66 0.14 0. 60 0.16
Na, O 4.47 3.23 3.78 3.45 3.71 3.79 4.07 2.06
K,0 5.21 4.92 5.00 5.10 4. 46 4.95 4.64 6. 00
MnO 0.03 0.02 0.01 0.02 0.02 0. 03 0.03 0.02
TiO, 0.15 0.10 0.07 0.11 0.13 0.14 0.13 0.09
P, 05 0. 02 0.01 0.01 0. 03 0.03 0.02 0.01 0. 04
ek & 1.85 0.99 0.52 0.52 0.50 0.54 0. 65 0.96
B 99.7 99.79 99. 85 99.77 99.73 99. 81 99.75 99. 82
Sc 6.96 5.98 5.29 2.52 6.13 10.5 10.7 4.63
v 6. 54 2.7 2.75 4.72 6.91 2. 66 2.31 3.83
Cr 3.76 4.55 1.99 3.39 21.5 2.03 2.08 1.75
Co 1.24 0.392 0. 306 0. 839 1.13 0.334 0. 365 0. 615
Ni 2.44 0. 561 0.51 0. 986 1.52 0. 505 0.767 0.599
Ga 19.7 16.6 14.6 14.7 18.7 19.8 20.3 13.3
Rb 255 213 271 183 160 200 188 353
Sr 31.4 15.6 8. 14 6.78 23.1 20.9 21.8 6.52
79.5 69.9 51 33.6 65.3 54.7 77.5 33.9
Zr 193 241 136 148 175 283 243 139
Nb 19 14.8 18.1 13.7 13.2 14.8 15.8 12.2
Ba 213 617 73.4 80. 4 424 675 640 60. 4
Hf 8.32 10.3 6.35 6.28 6.9 10. 1 8. 86 6. 06
Ta 1.98 1.37 1.77 1. 56 1.15 1.26 1.3 1.47
U 6.32 2.81 3.47 3.17 3.64 3.24 3.89 4.39
La 40.0 20.4 13.5 17.0 36.7 37.5 52.5 6. 67
Ce 85.1 65.5 18.1 49.9 77.9 104 103 33.3
Pr 10. 5 4.83 3.91 4.42 9.36 9. 68 13.1 2.02
Nd 42.7 19.4 16. 4 17. 4 38.6 38.6 53 7.75
Sm 10. 3 4.6 4.67 4.13 8.7 7.72 11.5 2.5
Eu 0.522 0. 658 0. 107 0. 187 0.748 0.933 1.32 0. 069
Gd 10. 4 5.54 5.74 4.34 9.07 7.65 11.7 3.14
Th 2.06 1.41 1.26 0.811 1.76 1.46 2.13 0.796
Dy 13.8 11.1 8.75 5. 64 11.4 9.8 14.2 5.82
Ho 2.76 2.42 1.79 1.12 2.26 2.02 2.8 1.23
Er 8.44 7.82 5.63 3.59 6.77 6.4 8.37 3.98
Tm 1.32 1.24 0. 898 0.573 1.07 1. 06 1.3 0. 68
Yb 8.98 8.51 6. 14 3.95 6.98 7.35 8.49 4.89
Lu 1.42 1.35 0.918 0. 638 1. 11 1.14 1.33 0.791
> REE 238.3 154. 8 87. 81 113.7 212. 4 235.3 284.7 73. 64
(La/Yb) y 3.01 1.62 1.49 2.91 3.55 3.45 4.18 0.92
Eu/Eu* 0.15 0. 40 0. 06 0.13 0.26 0.37 0.34 0. 08
K/Rb 170 192 153 231 231 205 205 141
A/CNK 0.74 1.10 0.95 0.94 0.91 0.96 0. 85 1.15
Na, O + K, 0 9. 68 8.15 8.78 8.55 8.17 8.74 8.71 8. 06

FeO " /MgO 8.91 10. 95 10. 81 7.77 8.05 19.91 23.05 8.25




BIREE: 2R LT ABRFAETKLR 2B FERF R ibF AT 5 LB PO 5T R4 R 3223

12 .o — ]
1 L ]
26 i ]
| N © o o 1
9 252 [ =
++ o P o :
gg | :E' %1 gk 48 o 80 P Oo -
Q B 4t = C o] ) ]
7 Hekd < [ @38 o ]
o) | 1.4F 00 ]
2 ° : :
5 1.0 =+ }
o e _-
4 RN E ol ]
3 .(b).......l....'
0.5 1.0 1.5 2.0
50 55 60 65 70 75 80
Si0, (%) A/CNK
T s 5500 [T T
1000 e A k=] i
F RS 16 2 2-HR LR AL 4 BT AE B 5
- 2000 | 3-J5 RlEE R KA _
L A4-Ff 3 LA A
- g - S-AREILE R A
L i 6-[FI REFE AL 5 &
100 ] 1500 7-misliei s
E ] o
Z T 1~
L 4 1000 | 3
Ol It XA
10 F = i A
- = 6
C ] 500 + o ng
i i d ﬂ
L VAG ] [ (d) . :
1(0)........| i i i oaoaes il oM
1 10 100 1000 0 500 1000 1500 2000 2500 3000
Y+Nb R1
1000 ; T - y DD Nb
I T O Wi, kT, SEEE
i T + Rl EELEE
i ] O A5 B i
500 g
+ +++
i + J
T 0By +
E g o
= %% o
5l J
3 A
c
100 © . : . . .
2 10 Y Ce

10000Ga/ Al

2 VLR L AR BRI i B R a2 iy R b 2 1R i

(a)-TAS 43258 (Le Base et al. , 1986) ; (b)-A/NK-A/CNK; (c)-Rb-Y + Nb H|5|[& ( Pearce et al. , 1984) ; (d)-R1-R2 #15/[E ( Batchelor and
Bowden, 1985); (e)-(Ce +Zr+ Nb + Y)-10000Ga/ Al i [H 4325 % ( Whalen et al. , 1987) ; (f)-Nb-Y-Ce J| 5] [Elff# ( Eby, 1992). ¥ERIRIE . A
35 ZEERARAE 2002 5 R AEHI 4 ,2005a, b

Fig.2 Geochemical diagrams of Neoproterozoic granitoids from the eastern segment of Jiangnan orogen

(a)-TAS classification diagram ( Le Base et al. , 1986); (b)-A/NK-A/CNK; (c¢)-Rb-Y + Nb tectonic discrimination diagrams ( Pearce et al. ,
1984) ; (d)-R1-R2 discrimination diagram ( Batchelor and Bowden, 1985); (e)-(Ce +Zr + Nb + Y ) -10000Ga/ Al granitoid discrimination diagram
(Whalen et al. , 1987) ; (f)-Nb-Y-Ce discrimination diagram ( Eby, 1992). Sources of data: this paper; Li et al. , 2002; Wu et al. , 2005a, b
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Fig.3  Chondrite-normalized REE-patterns and primitive mantle normalized incompatible element patterns for Neoproterozoic

granitoids from the eastern segment of Jiangnan orogen ( Chondrite data from Boynton, 1984 ; Primitive mantle data from McDonough

and Sun, 1995)
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Fig.4 CL images of dated zircon crystals from the S-type granodiorite in eastern segment of Jiangnan orogen
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Fig.5 CL images of dated zircon crystals from the A-type granite and granitic porphyrite
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Fig.7 Comparison of &y, (t) for Neoproterozoic magmatic rocks from different parts of the eastern segment of the Jiangnan orogen
Date sources; Zhang et al. , 1990; Xing et al. , 1991; Xu et al. ,1994; Xie, 1996; Li et al. , 2002; Wu et al. , 2005a, b, 2007; Chen et al. ,

2009; Ye et al. , 2007; Wang et al. , 2010
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