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Abstract: The strong Late Mesozoic magmatic intruding events happened in Northwest Zhejiang area, which is located in the ac-
tive western Pacific margin. The granites are classified as I- and aluminous A-types. and the former is further divided into I-
type and highly fractionated I-type granites. The I-type granites of Mid-Late Jurassic to early Early Cretaceous(172—135 Ma)
have the initial % Sr/* Sr ratios ranging from 0.707 004 to 0.711 896, ey, (¢) values from —6.70 to —2.00, e (z) values from
—5.08 to —1.67, indicating that these granites are originated from mixing between remelted Meso-Neoproterozoic Jiangnan is-
land arc and little mantle materials rose along slab crack. The formation of these granites may be closely related to the subduc-
tion of Paleo-Pacific plate. The highly fractionated I-type granites in the early Early Cretaceous(147—135 Ma) have the initial
8 Sr/% Sr ratio ranging from 0.706 890 to 0.709 880, ey, (z) values from —6.80 to —4.50,ey(¢) values from —6.59 to —5.23,

suggesting that they are the products of magma mixing by remelting crustal materials of the Meso-Neoproterozoic and rising
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mantle mafic magma due to asthenosphere uplifting. It also indicates that the tectonic environment transformed from compres-

sion to extension in this period. The A-type granites of middle Early Cretaceous( 135—123 Ma) have the initial * Sr/*® Sr ratios

ranging from 0.703 503 to 0.710 171, e, (z) values from —8.90 to —0.30,e;(7) values from —9.70 to 2.48, indicating that

the magma during Middle-Early Cretaceous was mainly originated from remelting of the Meso-Neoproterozoic crustal materi-

als,mixed by more and more mantle materials, in an extension setting.

Key words: tectonic dynamic setting; petrogenesis; geochemistry;granite; Late Mesozoic; Northwest Zhejiang.
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Fig.1 Distribution of Late-Mesozoic granites in Northwest Zhejiang
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Table 1 The formation age of the Late Mesozoic granites in Northwest Zhejiang
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Hl 2L e 4 A ARy 162.340.9 #; 41 U-Pb SHRIMP VLA 5 = HU R R LD
IS SN 5 AR 148.341.9 #:47 U-Pb SHRIMP IS, 2016
ARG 5 6 RN A 147.34+1.0 #:11 U-Pb LA-ICP-MS Liet al.,2013
A 5 7 A AR 169.941.4 #:47 U-Pb LA-ICP-MS B4, 2014
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i 2222 1| 24 RS 136.8+1.9 11 U-Pb LA-ICP-MS Wu et al.,2012
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m AT 2 A 45 34 ZRAE R A 129.2+1.4 #:47 U-Pb LA-ICP-MS Wu et al.,2012
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EHHEN 71 X10°~731X107°, Yb &1 H 0.48 X
10 °~4.60X10 °,Sr/Yb AT 67~1 132,F
PR 4145 1, KAERd # Sr &N 8.11X 10 ° ~
134.13 X 10 °, Yb & & K 2.65X 10 * ~15.9 X
107°,Sr/Yb FUAEA T 1.09~50.92, FH{EH N 9.02;
126465 Sr &l 2.99X10 °~88.9X10 °,Yb
SN 0.52X10 °~16.4X10 °,Sr/Yb WA T
0.18~59.62, F¥{A R 9.40.

3.4 Sr.Nd.Hf @I

Sr.Nd [FI 2 415 i CfE2e 1), @7 7 b Hh X
T, IR A Sr/*Sr), 2 0.707 004~0.711 896,
SEHIR 0,709 96556 (D H R —6.70~—2.00,F
—5.09(Li et al.,2013; ERM®,2015); 1, KALK &
(¥ Sr/% Sr); b 0.706 890 ~ 0. 709 880, Y #
0.708 51036, () fH N —6.80~ —4.50,F# —5.90
R 5 45,2017 Wi V144 Hi B8 A8 Be , 2015, Wi VL1

5 T BUEE ANEE AT I DXk M T R R A AR SR i
s I 2848 ) 7 (7 Se/% Sr), b 0,703 503 ~
0.710 171,35 0.707 14656, (1) A — 8.90 ~
—0.30,F—4.00(Jiang et al.,2011;Wong et al.,
2011 ; BEFMT 4, 20125 Li er al. 2013 5 Wi VT2 ML 5 4
ABEL.2015, WL 1 2 5 i ANEE A I DX
FT 7= A B R 5D FE (T Se/* Sy — ¢ B (A
6a) bu 1) AL 1, AR AREIECBERSMNS T
DRV S i | W A S e NG R R e i
55 X7 ey () —¢ EIR (B 6b) L
KA e OBT L, M1, BiEKAH 8 LT
FE ey (1) — (7 Sr/% Sr); g (B 6c.6d) Hr, 5 KR
XA 7 kg DA S8 IR VTR 3 LU 7R 0 78 ) S 32 10 7 i
RAVE, HEE R HER , 25 il 0908 Y i@ &
Wz,

HI (R 28 4805 18 (B3R 1, 181 7)), e ik 2 4
HMAT A HE KA e (O —3.79~—1.67,
HI [6) 7 R b 58 B XX FE B (Tow") 1 162 ~
1279 Ma(JE 34 A4 25, 2018) 5 Hil Jj5 8 13 46 54 [N K 2
e ()N —5.08~—2.33,Tpu" N 1202~1 358 Ma
(FEIG A, 2016) 5 b oy St RLI01 9 M1 B 1L A 5 25 85 A
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e (1) H—6.59~—5.23, T " & 1350~1423 Ma
FEIGA S5, 2017) 5 B (1 WA v 0992 22 £ it — KK i
Heyw(t) N —6.00~ —0.70, Tpu A 1 230 ~
1570 Ma(Jiang et al.,2011); & O £ K A 85 0O
e (1R —4.66~—2.50,Tpy" K 1192~1 311 Ma
GEM A ZF, 2017 s B IL IS AERIE K A e (1R
—0.52~4.23, T " N 734~948 Ma(Wong et al.,
2009) ; M LA I AE B 77 €y (1) N —6.80~—0.80,

Tou® K 1211~1592 Ma(Yang et al.,2012) ; i %
WA RAER A8 A e (O R —9.7~—3.4, T "
J91238~1593 Ma(Hu et al.,2017) s A0 14 4
KB e (1) —1.94~1.42, Tpu® N 975~
1161 Ma; 8 WL KWL KA 8 A ey ()N
—4.24~—1.37,Tpn" H 1 131~1 287 Ma; M
JNE KA R A A e (O N 117~ 2.48, Ton N
915~986 Ma(JH 4 % ,2018).



1286 HoBR B2

http://www.earth-science.net

5 44

REHE R T, b iR P — R R
(172~135 Ma) 46 (< 55 85 A1 ey (1) —6.59~ —1.67,
Ton® A 1162~1 423 Ma; FL A A b 0148 5 7 45
e (N —9.70~2.48, Tpu" K 734~1 593 Ma, 6 7
R A P A R AW A = Bl N 5 s L TR AN 7
OIS A s Rl A P A IR S 0 TR (EORT A
FEVFETRT A I 5 I AT . ey, (o) {EL Hh 670 {8 1) 1E
BRAR  [FIAE 2R W 5 SR T A ok AR v A Ok 8 22 Y U A
W ECHT A ML) S 5 A

4 EAa A S R
4.1 BHREREEXE

Wivgdb s X P AR T, 26, T, 260 1 248
A FeO'/MgO HAE BB H F 1.50~5.47.3.02~

1.0

§D 0.8
2o
»+
o}
o
=
2 06
=
0.4 ! !
50 0 . 70 80
Si0,(%)
1000 © ® 1 16 1 4172135 Ma)
01,2846 1 #(147~135 Ma)
° @ [[ 2548 X 4 (135~123 Ma)
S
Q)
<
Z
+
Q.
¥

P,0,(%)

FeO'/MgO

FeO'/MgO

33.30 F1 5.33~87.64 X [a],*F-¥I{E 73 5 K 2.80.9.22
21,65, 1, BAERAES2ERTRI(2.27) S #
(2.3 M3, T, ZEFN I 2846 5 A ) 5 5 4 55 T AU A6
B A RUAE B FI AR BT (Whalen et al..1987).
EFUNE S, 1T B AT A T B 54 25 X3
(] 8a)al A& (M) 43 5+ 1T B AN S HUAE B 4 3 Fil (&)
8c. 8d). 5L I F 57 3 W, 7F ol 45 5 1) 55 o 47 A K
L B A B A R ARG, O A A 4 S i B b B
SIO. (184 i B AR 1 £ 58 o 48 BT K B KA
w5 It X (Wolf and London,
1990). 1, B A P.O; bl SiO, 1Y 3% & i F
IR 8b) R HR T BAE K A, 5 A5 A ok I HI
FOHEH A S B AR ETET Y — B AESIO, —
FeO'/(FeO" +MgO) Elfift ( 8a)Hr, 1, ZEH I 2
WA LA TRLS BRI A BIAE i 2 T 2 XI5 1T

0.4
(b)
S .
03} S o
PR
$ .
L AP IR
0.2 Q:
. 7
0.1f Aad B‘ﬁ
1
O
0 . .
50 o 70 80
Si04(%)
1000

10 100 1000 10000
Zr+Nb+Ce+Y
100
) [
[ J
[
e 5 5 o 5
ey @

L

10**Ga/Al

8 WG b it X 5 Hp A A A b o IR 26 20 04 5] P i

10 100 1000 10000
Zr+Nb+Ce+Y
100
© N
] e ) e
TRAE &
o
<
o
)
<
4
T
o,
¥
1 10 Ga/Al 10
Fig.8
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& a #li Frost et al.(2001) ;& b #i& Wolf and London(1994) ; &l ¢~ #i Whalen et al.(1987)
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& a~d #§ Pearce et al.(1984) ; &l e, f #& Harris et al.(1986)

Ao M A v 0 S TR A B 3 R (8] 8l 80 KB
4 (Whalen er al.,1987; Li et al.,2007;]u et al.,
201D, JE E AR TE AN A BRI i X 3R 5 B[R] A,
Hi#& Rb/Ba B Zr+Ce-+Y B3 &m0 FEAK, B &
Gr5 1 BUAE 55 M FFAE (Whalen ez al.,1987); ik
A A BIAE G s — i E A TR A AR R (R AR T AR
2007,2017). 1 1. 2K 46 K & B MR B (753 ~
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TIFER R A BIAE 1 .

ZE LR WV b M DX R A AR AE R T Ak
TRIERE T 2R vmar e TRIE A (L, 2B
BRTT A RUAE B A CID 28) 45 3 ol PR 28 A0, ip 7 28
CL, 28 T, 208 5 A T Bl it B 0 50 7 172 ~
135 Ma 1 147~135 Ma Z 0] .58 3 5 CI1 28) ML 1%,
F135~123 Ma Z ] (% 1).

4.2 WMERE

AR R, A2 AR 2 (29 165 +£5 Ma)
HE IRV ) 3 B0 0 3 K Bl 34 2% % i 1L B B
O 4 45 . 2008 ; 5K 6 M 45, 2009) . BIF 5% X H | e 1k
P (172~147 Ma) 4E bd 7 78 #4 18 20 ) & | 3 224y
A7 [l 45 A0 5 SNAE i3 25 DX (L 9, SR B LR X 32
BT KV VE AR B o 5 e, 5 AR R X T
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(A R 24 B () 5 i e ol AR VT R L oI A A
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TR 3 S8 FR B ) A R Bk 1Y A 45 3 (LLi, 20005 48
R4, 2003; B A4, 2009; ¥ IF 45, 2017) 4t
PO L H X B P B (147 ~ 135 Ma) 46 5 & 5 3
T T ONAE i1 5 FOAR P A6 B 50 il 188 A8 B X3
(1 9) 3 5 A g b XL 1 108 A7 5 3 Ll hr sk
fift A FH 5 S50 R T A e AL ) AE )
A (Wu et al.,2012) 5 B M7 & B9ne IR 36 A
FRAR T 7 T 38 A6 W7 24 5158 0 8 1 FH R 5
Bk SR RARAE A ok R R s e R {2 fl T
rh Tl ARl S ) T A3 T B B A KL
HR 4 5 /0 i v 2L BR T 0 VR A R (R AR AT
TSR FORE IE o 5 B R R BT SR & B
PN 25 R 3511 0655 T B AL 5 255 3 — &6 43 )
25 e B B A S AR BUE R T L VR R TIAE B
I 22 2 N0 BRI L 22 3 e 345 1 G 4R A S
1 RUAE B BT B A 0] BE b o 35 4 1 30 8% R
B 1) A JR B AR B I 4R 2 R S A ) (135 ~
123 Ma) . #1 78 -b H X &b 58 51 24 i 7025 e i )
UV 1 #) 3 R 45 (ZF 4R MK AE . 20114, 2011b; Jiang
et al.,2011) , 5IX AT A BIAE 5 A 19 AR H
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5 7R LW 1 AT RE 5 2 A P o e sl e L T A B 1
T 5 A 1 0 IR B 5 SR AR T e 3L AR T
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XK I 5 HARE K MOk Ak 22 (8 IR T (B A e
J5 Bl 2 20O T (BT ABRER K DL A 3 s & B IR A
HETIE BUH 1L 1 AR U BUE 1 B A TR I
TS AT LI | 37 2 5 3 0 XU L 45 8 1

5K JHEAE (2006 5 2010) 4K 45 6 14 1 5% B3 4H T 1t 38
WL R A A TR Sr.Yb [E A B AR XA B
S ) b R B v AR A DAk T P b M DX R &
e o3 i s Sr AR Yb R Sr A Yb R Sr & Yb,
Ik Sr = Yb 2 4 RS RIAE 5 25 . B B 5 U XA B
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b AR 5 foe i b DX A AR RO PR AR PR DG Y
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Appendix table 1 Sr-Nd and zircon Hf isotopic compositions of the Late-Mesozoic granites in Northwest Zhejiang
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