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WE  EERRE IR T RN L E R TR, G AR | X6
HACR . TR AR E SRR R, RS ERKIER. RANAA Sy | WA
RS AR S A BT LA B AR R AR, B A R Z BRI AR fj;f;’;@
WA, E, ERRES T ZAHERRNER, P T EPEABMERR. | o
R G R KA R AR, RERRRR £ R BN EATHOOY | emp s

W, ERGHARKIAH LN N 7, P ARBIUREERRIAN EABLERES
B, SRZFHRREMAEINZ L E R ERFERBE-ERBTINER, ZH
em P ERE RS R R ot E . AR R SR AR - R R m =
FEGWNER AT, FEHERHARE ML, RER D EEHTAR, 7

F A R RAR Al 1 B i ) LAV BE IR

U E R (RIS S AV ). W, wE
ATH AEAL T PR FEARER . AP A, AR R LR
P I I 2 e v e TR R R IR R B T EI S
il B, AR b i R RSP PR AR B DL R 2R 1D ok R i
(1) 22 77 ) PRI b R 48 (B 1), AR R i B phy AR 5 b
A7 w8 L BT o0 AR R A WL R L A
& i (Zhang F1 Zheng, 2013), 4w il b 5480t B
(T = S G WS 2R VR A - 1 2 K - 5 3 1 L s Tl 4
W% B 48— 1 ] ZR 35 K Bt (W F1 Zheng, 2013). 5
AR ARR S o R B B0 9 52 2 AN e AR AU RSP AR

SRR AR e B PR 7= AR T RNl (Zheng 55, 2013). 4%
1] ST 9 402 2 i ) 32 Y A 1 = K Rk B A & (b S
FER R, REHR M- PR R R BN BT KT AR
RO A AR AT L5, 1997), i K AE R HL
FER I IR IR E R R OR E S, 2009; £F RAY,
2012). B A= AR I B A R 5 %) b5 bR R
PIE R R ZI o, T B> BB AR A R
A HH AR AR A VR A AR A B I R A

I 30 4EK, KRR TR AR 2 B B RS A 1 -
KIS %S R —HAESN, Y THZH
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R, X AEE: (1) 5l RSP PR
MG, AT B R G A oK B R R T (Hsu 5%,
1998). & FE B 5 (U 52 70 4%, 1996, 1997; 2= #i%E,
1999; B4, 1999; HHEEFE, 2001). KFfif & Al
ZAR B I(Gilder 25, 1996; Li, 2000); (2) 55 K F¥E
PR A 5, A b AR BT R 2. (Jahn, 1974;
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A1

P25 A A 2R R P
YL L 5%(1997)

Jahn %%, 1990; Zhou F1 Li, 2000; Chen %%, 2014). & K
SEPERCEHCSE B R (LT Z X 1 Li X H, 2007; Li Z
X %.2012; Li X H 4, 2013). ZREHCEIL. BI0%%)
FIEAE I (Wang 25, 2013). VB 3 (Ling 25,
2009; b PZR%, 2010)%. HTHEmWilE AT EE v 2,
IR P AR e G [ A v 1 A 3 25K R A AN AT B B 1), EL
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F, AL AR SRR 1 AR A5 A R PR . 7E AR X
AN )T, 5 B W 2 e AR AR IR T P AR R
ARFR 7 160+ B A3 2 2 n e B I 8] T AR AL Y 2 I
AR AR S G A S Wi A T AL 3 AR 2 R L 5 St BR A 1
ST DA R A S 4 e 2 BT AT A ) A 3 g 522

1 A rp A ROE 2R3 3 B b SRR

PR I 4E SR AT S B S A e L L MR s
W R [ 34 S BUHE AN L BR AL 22 BRI AL B, 45
TR Bk BEERM B, A FRATT N A R v A AR K
R 2S04 R R RN ORI T RN T
fif. IR B O BT (PN 45 & 7 (R B 6 Hh 5
W TAERUS BRI, IR 1) KA IR
(R AH 2 R I (U AR R AR SR PR . ORI IE R4S 0 IR 55),
[F] B A R TV 2 B 5 BORE. 0 ek A 5 b
BT A R i b X5 ] 7R 0 A X (R -
3 L R 3 DAAR A b B B Ok B[R] I AR R 2 2 -
B IE AT [F — A3 1 2 R N SRR AR, e AR
2 2R I 2 JRAT R R o AR AR, ISR AR LSS S
(R BB K5 B IE 3l B 5002 i D R 2 1)
(DB, FRANK 4 1 B A AR 2 s A TR 43 AT R
fiE, AR J A o 8] 43 AT B BE A 5 T 2 43 AT 1)
AKX, XA ERRSMEKL-BNE . ik
B P AEARCE S A R e X P A, B =S AR
00 AT DRI R R B A A A X, RS A (R
TR - B St KL AR A ) KT RS A
(B R 2 - St kLR BT MR g4 &
M (W Ok 2 - S K -2 N2 ) AR R 04 1 ik
R (R Z KOl -2 N A1), X a2 A A
T R AEREKIESEA 2 2 W B RHE.

oA AR AL i R R M KL T A Rk
FRE S s A 5, X E SRS FRA T
Z(LILE). Pb f%##: -0 & (LREE), 51 mI758 It %
(HFSE), T %3 J9sM B Hh Bk 1k 22 4F, Nd [F) 47 25
K& R T 1 (Zheng %5, 2013). FF [E RIS K
H Mg AR KIS, (BRI EAFE T AL
TR K it a0 % 1 H A B 2R R R S 5 K B 1 2%
() P 6 22 B T AL ) 2 5T A5 (1988) A H A [A] T+ & 9k
Tz S A T LA SRR, AR O e B
AT (1995) R H A KB o sk 2@ AL, R E e A AR
B4R TG AR R, E A VRV X R R A AR

A K Rl oIk 72 1 22 11 A (PR IG5, 1996; Zheng
&, 2013). MIETS 5 b, e bl HfE o AR AR )
eSSl RS CRTITE | S ORI ) N TR v =
(Wang %5, 2013; 7K [E %, 2013; Zheng %5, 2013).

B[ 32 32 B RN 3 111 38 Bl %) A6 T M5 A I A SR e AR
TEERW, — RN FEISCHILIK, KA
T W - v AR AR T VA ] ST R R g e ) A A
K b AL 385 4% JR) R 2R 1 1) R 2 R AR S AL AR 1) A
BRR, R =EL. F-rp kP g ok 2 H-H
A AR T = O R IR RS B, 2 B T i
K J5 T LA 3k B2 AR B ) I Sk (B 258, 2013a;
Wang %%, 2013). LA & i8R e B MG ot =
AN 1R 05 B 3t B R E B H g gk

L1 AR =8 448 KA & MR 13 2] 4 2 2 iR Pl
REER

Mao %2011, 2013)4&H, HEmEA WA &
ffeNE, FERE =S4 NS MP R 70~
150 Ma){fE <, Mk 5l MM, KEA &
LR - =SS, MEY LR EARE &
D). HEit, K Aere B S HITE K 5 2 Bk R - R B
W ] i - VS L AR R B AT ER- = L kA, A
18 T 5 82 4 g B B 5 A L Bty B R B S ok Hle 2 i) 6 A
T R - e PR A 3 I R X A T B S A AE I T T
S, FRATT BT T - I B S A R
WHR T &7 A B SCIHAE X BN 23 40 A L 5 R R AR
A K H BRI 224 E. Zhang %5201 1)3@ i g 7
5 R A T i 0 5 N 7 B U A 30 0 A B
T A Ar HUFEARZERE PR, R AT
G IE ). R =8 1 (250~240 Ma)lalJEIEAR
IF1) FR) AR ) 0 o T, — 2B - LR 2 11 (230~190 Ma)[i]
B R ) AR . 45 5 B SRl B g - RIS B )
PR DL R A B B 0 2 T 1L A 3 A TR A 3 AR T (D2
A D3)FIRL I A/ Ar AR (Wang 2,
2007a), Zhang “5(2011)Z5& HEWT A it e & e 6 A0
A58 43 1l 5 B S it B R0 A T ki e B SR S
KB DAL 75 TG [ 1 B V- B A s A O R A ) -
IR,

AR AR T VL 4 1 XK R A4 32 4 D UL BREIR 5
KA KA ((231.620.9) Ma)MAME Y SERE A IR A
((231.7£1.1) Ma) LA S 75 56 B 2= 38 B v 72 b HY B A
Tl - A e Bl el e I 1R] (236~226 Ma) ) i — B -
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Mg g R SRR T AR AR RIS ERS thk

W

i

EM o]

Kio e s oK
I BNKA- NS K
LA 110 Ma, 96~88 Ma@®

J3-K,

I

I

Ts

Tio  EEALER S 2 A 1A
I BNKCH-TER K E- K

T 1 T

I BFER N - AL B - B AR B A 111-87

Ma®@

A BITERKE: (239+3) Ma, (221+4) Ma®

I- B S S B ML B2 (249+5) Ma®@);
HERE A IE K (244+7) Ma®

R

I BB -TE R N KA TR A A A B
K 124~87 Ma@®)

I B A 147~124 Ma@®)
9L AR A M A 168~150 Ma@@

e 5T Hh PN R U Lk, R
%1 187~170 Ma@®

S B R 5 AE A AN AR R B AR K A
224~204 Ma®@®)

He R YR T -

S AR AR b 2 AN 55 L AR T AR B A

TEKE: (240.4+2.8) Ma@

P; B g R Plei Manko 75 14 T I

243~233 Ma®@®)

S MAMTFAARAEMRT  SEAWTAIERS. FAMRIERS: 278~270 Ma

MR A 260~250 Ma®),
B3 F Bk

Ma @; H iR HiE

Pio R AL EEBE Il AR A A R S AL

I AL A :286~272 MaD

282 Ma®

@; B A TN K- KA (272+7) Ma®);
I BTERINKE-ZRKIER A (267£3) Ma, (262+3)

I BOECE - N KA -5 I -JE R N KA 299~

a) W FE % REHE Lan 2£(2000, 2003), Owada £(2007), Carter £5(2001), Nagy %£(2001), Nakano %£(2004), Nam %5(2001), Nguyen %5(2004).
5 FE B BORHE Li %(2006), B KER45(1991), WA & 45(2005, 2006a, 2006b). 4 Fg %5 BHIE £ 124 (2009), Mao %(2011), % (2006), Swell
%(2012), Ye %:(2013). EFHi%E: @O TIMS 4541 U-Pb, @ SHRIMP #5417 U-Pb, @ LA-MC-ICP-MS #5147 U-Pb, @ Ar-Ar, ® Rb-Sr %2k

th = B AR, 11 240~239 Ma [ Sangju %5 7K (Kim 2%,
2011)#1 253~247 Ma ] Yeongdeok & 14 (Yi %%, 2012),
Mao 55 (2013)HEM AT AR 5 2R KBl 22 [ AFAE A
Al F8 1) A J2 (1) A A, N Ok O 46 I 1R R B0
253~239 Ma, fHE& BRI ] KECHN 232~215 Ma(Sun
2%, 2011; &5 K%, 2012; Mao %5, 2013), It
AR B SCHA 2 AR SR g - R (] 2). BT
Sibumasu HiH 5 B 52 b He- 4 R il B DU 38 A2 AR
R EN S #3818 Bl Kk A 1E (258+6)~(243+5) Ma(Carter
4%, 2001; Lepvrier 5§, 2004), {EHFE-1Er SR T —
BA-=BLRMRARFA-BANKE. Zab)
16 54 5 A A A B P AR I A - R AR K 5 -1E
A (Nagy %5, 2001; Lan %%, 2003; Li %%, 2006; #f4 &
% 2006a; Nasdala %5, 2008), 7£#ER & Rl =
B 20(239~221 Ma)fa i A AE b - IE KA & QA
B, 2005), T7EAEET PRy A - 2 O F Ll ks T B
=B AWML K (243~233 Fil 224~204 Ma), £
WA PE DR A FH S I (Wang 25, 2007b;
Mao &, 2011). [FEF, FRATTHEN 46 FE KBt 52 B F

2596

BRI b BRI 8] 7E B = Bt (R, 76 W PRV
KEIAEREX =SL BT ERERAHE.

TE R E AR R M A B e St R = St
JrRRR - i B B AR K A (Kim &5, 2011; Yi 4%,
2012), 7EHT VR #5 A 232~215 Ma SER8 19 A 48
5 - Tk IE KA 4H A (Sun 25, 20115 25 k2%, 2012;
Mao %, 2013), {HI&X K HEF R N A R IRARE 515
PN GUE IR SIIE =St X SOl s A S R ] 3\
(1) Pl ik -0 J U B R B T8 P b B RS 2%, KA K
ETE 240~225 Ma(Rowley %%, 1997; Zheng %%, 2009);
7 5[] 55T 45 b e T e B A i - RS 22 KL e R B
A6 545 A TR I RIRE T A A (Kim 4, 2011), {1
JE I SRINA R BN 219~208 Ma; 7E 75 & -5 [H 5 T 1
WK E - R A - IE KA B A B Al A (R R L
&%, 2004; Cho %%, 2008; Williams %5, 2009; Yang 4,
2005), BT A2 TR Ih A e K R b 5 47 3 T A RS 23
VAR P29 (Zhao %5, 2012). iX 46 =B L0 ME kLS
7= 38, fEAedL 5 4 wg b By R AR A Bt
TRAR 1 b 2 AT A2 I AR RS AR 1 7 B AR, AR Kt il
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K2 %®EESZHZRIGCERARRE LFERER
TR C25(2007)F1 Mao 25(2013)

W A AR R T IR AR R B2 358 40 14 Rl (Zheng, 2012). Ti4E
EHUH B BN SO R A B A s F S A
JEYE, WIRES 4 EG 5 PN S il B d e AR o i R A
FIF K. Bk, HERgENSOHATE R E R AL 2 A
AR -l - e R A BRI SR, B AP AR B
WL TGVE G B AR 4 R BN SOHAE B IO AR A
2 [0 434 F A

Wang 25 (2013){E 456 T A R EAEHFIRUE
FH B 2005 3l M3 AR T RN AR 5 A FH 45 K 5 Hb o A %2
o ent b, $2 AR R AR I A R, K EISEE
B4y AR WP IR ch = S A = et A
NEI 3B B IR O R R TR O, i R
DB, EET AR T — R 5] NW-
NWW i (K8 . BT DI . R AN AR i 0 L e A
EEMASRAE R RS SRS S, 10 4 5 7R 30 11 107 [
DX IX AR BT R AR TR MR IS R R DA IR D id 4)
M, BT Sibumasu HhERAWHLFILER, T EED
SR H R A B i el DE S DA SRR Bl B e b iz
gy, e bl Ak A RSP, XN ERSAW
I H) 220 T/ 5 IS, RAETEETER T 4%
— K Fifi. AR A R R A b 1k S A7 AR ) 4% BY V)
SRy 2T, Wang 25(2013) 36 H 5 M 5 1) 4R 1 B
Hig#, wI DO R T4 B 2R 8 R AR R K VR ) 12 3))
HEARHAGER _Sit- R =S RS, BTH
B Ll sk e A 5 e R kBt DF A A o

TR IX R Y 5 T3 2 2R B VE R KPR AR R UG [ A
PRSI PR, T4 AR 2R R AR BRI 7 32 B
R AL 5 4w B ) R S 1), MR SR A 5 A AR
M HIER S 2. 55, WRITEAAE
232~215 Ma ) A BUTE X 5 -5 IE KA 45 (Sun 45,
2011; 2573 K4, 2012; Mao 2%, 2013). fn B H K B
G B AE A KT BRI [ 7 b 08 B
4 AT 2R ST R AR B T )2 Bh B T AR S
TR B B RSP, HL ST A AR B H B R
AEZMH. WZAHTRE, Em bR AR AR M
ST AR A AR AR A2 B T AN A R 3 A o )
SR, XA ZE IR T RSP R R B v A R T
BB

1.2 BRP R ELARCA L R B2 =)

MY B IR B o AT A PR, BN, 22y
i 7E K T - 35 - ) G - B b X, S R ok R T 1
Py it A, FRATARZ NEEIe (L Bk, fEEE N
i 5 P R B (190~180 Ma)i) X ikisr, 4 ik
2 2 R BRI B R OB -3k 1 G & (LILE) Al
i LR (LREE). 5 HUBUH A Sr-Nd FfL &R, 57
5 Z A (OIB)M B (Chen %, 2008; Ye %%, 2013). —
FR X R E OIB HRFAE 1) % A AR D S el i s ok
5 B U P M 57 B A A R B2 VR . (H, I
"R I B R S o R 1) S R P R e ol XA
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(MORB), EARTEUS K Sr-Nd [F A7 3 41k - R B
N R, HRTEE G R A R LRI N T R
LILE F1 LREE. [, 1E & #0350 43 45 A o]
Rer= 4 B OIB A& Ju & 70 1 [ X 0% (Zheng,
2012). ANid, 52 BRI I OK E L S AT AR IS AR A AR
B P H8 TT DL R 45 LILE Al LREE i ££4F Sr-Nd [7]
P28 2H AR 6 458, EH TR 1 A S A B
Iy IERRAT LU A B OIB B MR 76 2540 A AU %
IR R4 2 4 1) % A (Zhang %5, 2009; Wang Y 45,
2011; Xu 5%, 2012). iSRG B A GE, X et
B 2 A A P AR AR B T AR e i
RGERIEEARS S

HE M B Bk B 2 A 1 AR e e 3 R Rk
Fega, o EIAE Nd R 2R BT bR R R AR
F Ay B T R A B £, iR K
SRR R ] 0 ot A B B AR S S B S 28
AR FHIZ W5 . 7248 5 Py Bk v AR L ik 2 R
1% A 78 Nd [F 7 R 2H R R BN A — 301 = 4
RS FRR R R BRI A A P b e A X s R
SRR AR R R AN B L 3K A i -
BRIGEH R M ERE AR N TR R G, A4
Pl R A= A R RN Bt 9 RS 1 B 7= 90 (Chen 25, 2008;
Ye %5, 2013), [F)A 6/ 4416 22 T 1 id 5% (Wang
&, 2013). FAU& 1L k7 R BN SIS 2 IS A B iR 1
N TR R AR R 2 P R S 430 fk T T
B P - e s R % . R ek X R
JR ST A 3K L DA R A TR B S AR 2
H-IEKAHA LD 25, 2003; Wang 2, 2005a, 2008,
2013; Ye %%, 2013), RRE HKiE3) 5] R EREER,
BRSOk B H R R AL I T3 5 R TG Bh B At T #4
AB(Ye %%, 2013). {H/Z, A R Hh g 4 Rem i
JE R AR R4y M b oh 78 A B R AR B, T K
A P e TR B S AR A B R AR R Ay . B ORI TR
A A R IR A AR EE IS i) MORB Rk i K i,
DRI B ena(D)1H 2 A T BE 2B AR 5 A BB Hb 2 T
AN TR B M2 8 43 4 @ KT P2 ) (Zheng, 2012).

1.3 ERbidh & CR Bo) e LB - R o F2 i A
f 2t

BRILGE G 78 PO, i, Brh TN
i, BREILRA R S RIEEA, K4 2000
k(¥ B A 55 52, 1997). #Rbiaor TR E Hibh 5

2598

1 o0 B Al T R s LA AR R, K EL
PIVL AN 4 TR T, AR TEP B, ZREBLTTAR
-, S5 SR ALIR T 2N A N s AR b
X AT AL HL X, T A-Buas 2 — K Ae K BUE T, AT
16154 52 2 A B A 1 ) ena () B AV AR 32 1 Nd
M ERAERS Tom(Gilder 25, 1996; Zhou 25, 2006). IT4EK,
BG40 TAE U IR KR A, RN R T
VEZ 3 TRl W F VT R i 1 0 A2 B b R K
YL HR T U b DR A I AR ) 8 - G B B T R —
(1 ER B F7 2 0k ROk & B RS, IE RIS &
W -V SRR B 15 & e F

TERR-BUHT 70 A0 4 A% 22 0K v iU R S A A
BE R IR B 2R 0 IR, 2R B Hh X A7 A [R) 44 18 B¢
JE B e R AR ATAB AR I L - B —ar 4y
i IR DT80 LB AR B, BF R T 1% E AR O 27 4
R Hh BRI 5 DL R SRR IR G i 58 R (B
SF, 2013b). MEHT-H L B A A A I K B -
B A KB A 4, LA-ICP-MS 4541 U-Pb 4E# N
175~172 Ma. IR S RFAE 7R A 9 v 4 40 el
R, fEE TR AR R B BRIA 7 S A R
B BUA A RRAE. BRIA S UA AR ER I N & Sr
TR AL 997 ppm). = St/Y HAGREIS 92.9), 1
Y(7.85~13.83 ppm) Al Yb % #(0.66~0.91 ppm)(F& 3(a)).
KECA AR Z Bu R, MgO & & KK
(0.84wWt%~3.84wt%), KB EATR G JE T Hh 525 7
FERR T B, HRIX A% B & HREE A48 1
MANA, SORHCH. INELE A HE BRI 2R T
T 5 DX 38T o0 o AR o 5 B TR BRI B 90 f, XL
ML BE S XU 35 3 PP OB AR 10 K B M 52 49 B (L. 25,
2012; Wang %%, 2012). Zhou % (2012)Hi ERY) FE A 7t %
Y, HERE 2R 7 P b X PR OK Bl P R R B R 2
i ER A HE 8 R S 7 7 30 b X M 5 JE B K (~40 km) A
i B R EE>150 km(Und ¥ S hil), T AR 50 X H 5
JEFEH(~30 km). A B R FEZ) 70~80 km(Un4E 5 Hy
AN RIS L), & T4 5 M S AL R Ly 768
G 7 AR Al 5 325 10 A FH 3k 2 AT R B 3 2E TR A 3
(Zhang A1 Zheng, 2013), R & X 3 1) K il A Fel )2
& 8L 1VF IR 3R B B AR A A7, AR
VEAR B ) 78 5 R K il 2 0 B 0 e T e e A T [
AREP KRS A B R (Zhang 25, 2013). % —J7 1,
W AR AR 2R B IS b R A 2 R SO AR R TR e
AR 3 R B 1A R 3o SR K Bl 5 1 b BR A 2 R AE
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(Zheng %%, 2013).

TE AR AL HL X 5 O™ A 5% 1 B 150K o Jo R A0 1)
FAA 173 Ma P A SN K I A KBS TG
PR (Liu 2%, 2012) A1 176~166 Ma & B HI 8 1L K -7k
e KA 41 PR (Wang 25, 2012); #7dbisX G IF 4L B
LA T8 1) TN K B 22 - A8 540 2 A T LB 5 B AH (D IR
(85 U-Pb 4E#2 4(167.7+2.5)F1(164.8+1.6) Ma; %
FEZE, 2011); #rdb28 M4 X MR AE b N K BT A A K
BREHIT PR (B A U-Pb 4F#4°4(150.1+2.6) Ma; JiiB %
25, 2011) (B 3()) KW v by 22 vE AL R A T35 5 3
o RRIRAE B A R R R TRAE KB (B A U-Pb 4F %
N(142.2£1.2) Ma; Jii ¥ 5%, 2013)%. EA14E FA7
RER R B S HEAEIERIER &R
T RN MRIEA SN KB A R ILEREDIIR, Bl
vl S/ K AR (1 7 67 2R 4 S B5HiE , AR 48 5 A HE R T
AT B A T TR T AR 5 2 M MHER 5 AR A T

HHIAN A BIERE . BUE K A s X
i WKOR AR A AR R MG S 5N R, fEE AR ALt
XA FHUETEET X kL 2 S S - R I M BEE,
HAEEAT U-Pb SR 2 N(133+3)F1(131+1) Ma, s&1E
R 25 F T T R A 307 Bk (Deng 55, 2014). 7EHT
PEACHE X 7 22— A2 BUE VL. SEA AL B KL
HHHVER N (129.020.6), (126.1+1.4)F1(124.7+
1.2) Ma(Li Z L %, 2013), V] #f 5 1A N (126.8+1.4)
Ma(Wu 55, 2012). XS EARIER P02 BN AL 22 Bl 2y
Rl b, WHEBALEE KoK A. KA (An<8 %)l
AR, ARAER A, BE R Si0,(>73%)

T HR(K,0+N2a,0=7.35%~8.80%). 145(Ca0O<1%). 1=
FeO(Z42)/MgO(11~54) I HF i, FET R 0 3= FRAE I,
AR S H 0 (Bu [ A1) B A Zr, Nb Fl Ta 55 =137
WRICE, 1M Ti, Ba, Sr, P 1 Bu 585K, A=K
Ga/Al #1 Y/Nb H. B XS fiE sy i 5 1 &Y
S BFHEXA, mEA A2 B KA IR (B
3(b)), it 1Ly Jig i A 3 T S T Kl 5 0 43 4 i
=)

1.4 AFHPRHE A h R P i S RAE R A

Y B R AT AR R R B N B,
B X D, K E R, 4R Ta
TE A T FLE) 50% LA L, e Rl e 3 L A 08 B 2 1
R, RATIRZ R R D A R A A X =k
£ U-Pb Fid s F 2L 1E 170~155 Ma(BX A5 R EE,
2012; BEA-%, 2013a). L AR EEGHMART
AR, PRI LK BIE RV AN E, 5
— i A R L R A B R AR AR A AL A AT
WAL, JEESAE RN 2. eI E T BN S
oA, WA TH LR —1) NE [546, X
ol o3 A5 R R 5 55 R T R 32 AR ) AR T A s ek
R R PEREIA OG, A L.

R A R A AR DL KA N s T
RERAE NE, AL EMKERE . ot ks
AU B INKSE . A AERL 22 DUE REFNER, 285
AN AHEIE, AT B A (VT Se/%S ) A AR Y ena(f)
1, MR S BRI KA, BRI R o = A vk

1 1
50 (a) A SUUEE O BnEE OF (b) R :
<@ O ®mEn . v BIMZEH
O RXE Vg ¥
H <O NRIE - A1 X
100 | A g A2
z | o SEezRs YO$A -
> < 1k N v L.
501 ds
\ OO HEET OE6E ¢ NEK
\ ) A Bt 0T
I vV =BUW
0 nnnnnnnnn T T T 01 ' ' ' ' A A 4
0 5 10 15 20 0.1 1 10
Yb, Y/INb

B3 SRHEEHORBRETLRAAM A2 BFERKE H1(La/Yb)y-Yby(a)Fl Ce/Nb-Y/Nb(b) &

o LA R . SEARTTRIR 5 A At R AL 2 B B 2155 (2013b); RV, BOOEAL B K A BRI Li Z L %(2013).

I 1L RO YR TR AE A2 A5 2007) F MEE A BRI Wu £5(2012)

2599


chuan


chuan


chuan



TR R UG- A RS ST

BRI A IR A BRI E AL, SRR R
Tl A R K R A R, B A U-Pb SRR N
(167+5) Ma(Zeng 2%, 2008)#1(159+7) Ma(Mao 2%,
2010). XL m o RN ERIEE SE8HESA A8
B IR KRR+ %), KR B 3 ZEE R
153~139 Ma(*BA= 4%, 2005), S51¢ K & 1 cE AR
WHAFTEL) 10 Ma ¥ 7] 22 (Zeng %5, 2008; Mao %5,
2010).

HATE AR IE 12, 5 b py A 2 7 2R
B IE v AR B N KA R AR R (B A 2,
2004), HEEfA U-Pb F#8N 164~162 Ma(B#I15,
2013a), =B YA Ar RN 158 Ma(Mao 2%,
2003). TERHERIMARZ TN 162.6~140.8 Ma 11
KR (Swell F1 Davis, 2012), 3% KPR
P B (LE AT Li, 2007), 7 I B A A
U4 B . 1% A2 A O i A R ), {HR HOR B2 S A
U-Pb & 425 B 7R 9F 4R 78 A i th(Wang 4§, 2013).

L5 BufR % it 5 E EE A L-RN TS G K R
)

AEFE IR B - L B T T2 T SR B
FAER, KA LR NER 5 I, K
-2 N R R AR M A IR E R, MR
NS, W) R Bt I 2 ()b TR RRAE. 7R 1)
BOE R B HX A K LA T AR 14.4x10°
km?, AT P 4 11.4x10* km?(Fl 25 MIZE, 1997).
X 45k P W 4 B SR Az ) T KOS B A, W T -
JUIT-5 2 -5 %-I 2 Wi 3, Sk lE A e 7. 18
SR EVT Ll -HE M W7 R ANBOR- K T R LA, Kl s
BRI R0, LR KIS A NE , BIES:
(T B o A (Bl B KIS, 1997, Eh A%, 1999; F
55, 2002). 4% FEHERAR AT LLay AN X B
L ob T i X R0 4R R v X

151 KRy XmE kilE &

HH [ 2R R I KL -2 N R TR A 2R AR AR
A B B 145~124 A1 120~85 Ma(TH @4 %%,
2013a). MRHE KL E XA R . A A A AL
JRAR TSR Ry B T K L £ (bl & M4,
1997; EHHARE, 1999). Hrh R klERSMENT
2, WL PR EE A LB QI 2R), A 58 PN B el
JUREENRR E YRR, BT ER - SRR

2600

o B A P KL R e, DR S B R (E R AR,
1999; JROEHESE, 2008), T KIliE R KiLHIEE <8
S AR AR FA LR BRI JRR A A () AR VR K
R-FM ). B RIAREAEANES FET T K
WA B2 b, DL ERCA - EUE WE U A 4L 20T
BUNKFIE, H R B 165 [ 2t 3 W B iR 2 s
GioNAEILEE. T _EkilE REA TR PR N
. AU N RS B A B T KA AR K A (Mao 2,
1997), J& & Xk — a5y oy =4 BP A3 (120~
115 Ma) Jy IR I 48 53 95 2= TN K i - KT8 5 A - T8
KA HA . JEiE 1 (110~99 Ma)F 4R Bl 40 K
T TR EAE A IR DL S IR 1L (94~85 Ma)A
T A 5 7 R 3 JkORN 25 14 % Bk B (Chen 2%,
2004).

Guo 55(2012)38 1% 18] B 15 K LLEs XORE R
PEE (b 12 AN, 22 NMRSUCE) A
U-Pb JEF3R1G AR, HAPmE KIS RER
3R 143~130 Ma(VgAE A 133 Ma, & FEHERE AR [l
FE)AT 104~95 Ma(W&{H N 99 Ma, AlE1ILEE); EHEXK
RS = HER N 168~145 Ma(SRls ), X E )
A 7 T 5 B AR i B X

152 RKITH R XA - 16 20

AT A U X K AR NS A T A R i B )
JBEB KIA-75E3E s o r . R 4 (2012) % K
-2 N ECREE Tl ORI 2 8 =AM B ()
145~136 Ma: = 8 85 B 14 05 22 i -Im S8U0 K L -1\ 44
o RRBIR v s A R IR (2) 135~127 Ma:
WA R s s S8Er K, 3) 126~
123 Ma: Bk 250 (0 A IEKE AT A BUIE B f ek
R, KL R X O 7 Bl k) 5 - B
WL ME R A . EKEM A BIENE
(126~123 Ma) S H 580 IR T iR 45 A b & (B IR IR
&5, 2010; FIREE, 2009). TR, KB L
KL £<120 Ma FIRIERCE - 75 3 (Chen 4%,
2004) PA Bz 7 B 1L KRB IX (42 N 25 J 35 3 A W 46
AR, 2012; £ 2), RAMWH R T AR IE A
R, EMEZMBCE A S R EINELE 145~125 Ma
[ BRI R K 2 2R e s Bl e 22 o - I S0 K-
1@ 2% (Mao 25, 1997)AH1BL.

Chen %5(2014)ifid A5 & JLZ . Sr-Nd-Pb-Hf
[ 47 % LA B U-Pb SRS AN HE-O [R5 &
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K2 KRITH T HEHIX 5 2R R0 i b DL e 8 SR IE B AR B X B

AT Rt X

R IBIX

109~102 Ma: #EK A A3 NK S A6 K N KA -1 X A (T8l k)

94~85 Ma: JEi& 1L, (RAAXIGEA L aAE -T2 E, MEBCE. A
B Sh R A6 B 2 R o

115~99 Ma: JGigl, HHRB BB KS . M ALK R
SE=ES

120 Ma: [, FpRRId 880 98 = KA - KA A -1
N K A (TTG)

HRHFIE IR R TFERIN [HZ) 120 Ma KPR RS, BLZC e, BIVEBS RIS B o - # I AR AR A T O s ik (4 BT

126~123 Ma: B ih, B RFIFWE . IEKERM A BIEkKE
135~127 Ma: Jaigil, $OE2eHlE RV s - R A, Bt K

(WK E-FE KA

145~124 Ma: = 8 405 B 14 95 22 3 - I B0 KL -18 N F4 25 F
“SPRITE B K IL-R N H

145~136 Ma: [Rlig 1, ey B AT B 1 06 22 R - BUR K - N Fel, 2RI

B

foi A R AR 2R Rt o A RT3 1 b R e, Il PR T 2R

FITE, NIRRT T T 87 3 X A A= AR B ki
I A A R X KL S A A U-Pb 1)
RIS EE PR (13721)~(12742) Ma, HA M ME TE
I3 A (& % LILE Al LREE. 5t HESE), #i#J4h Sr bk
ERVIG F Nd R R ALRR, 54 1 6"°0 (B 5 51 (5.3%0~
7.6%)FE AT e[ ATEHIF K (-13.1~2.6). X 4L
HER AL RFAE 5 K Bl 9022 1025 280, SRV T & S5 1 8.
BRI -H B TSR X (HE S ANAME AR B’
BIOWE A7 B A A AR, % T KT R X f #y i
T SR H 5 3 v b a Rl AT TR VL R
Ll A 75 A6 (He 4%, 2013; Yao 2%, 2013, 2014), Chen
S5 (2014) HE W I P b 18 5 [X A2 75 4% MR 2 7K (Grenvillian)
WIHEE FEe it 24 7w bod 2, Hig B A
FH ¥ JES L AR R 0 s e A B K T AR AR 22 AR
BT TE A&, DR] S o 08 R MO 25 b K S5 oI 25 U
Hh IR X & A B 2 (K S TR AR ZE 4. X R R g 5E
A K W A7 A58 Ll A B RIS, 7R R
HT H T ST AR AR o B 51 )z IS KR R
AR A R, AT R R T YT R R i R X R -
LRI, XEE EF AT A AR AR
FKECE, LB e ATk B ool A0S 3 KR
W% 2 T AR A H R X (Zheng 45, 2013).

TE - Ry AL 1) 2 B S X, 18 i A R E
Al AN FEE B 150~136 A1 136~120 Ma(Wu 2,
2012), PAFEIL. JUBEILAZRN A PG B 1 AR
EEF MBS LS R, Fitk, 145~125 F
<120 Ma [A] 1A 2805 30 ) a1 &A™ 31 22 ) 4 s
el 320 0 AR HE SR A ST ) S R A B A A A

PEATEEVE bR, A BRI/ M iE BTG, dmihl AR R AR
R IR B AT, B8 55 0 B0 (8] 8 5 40 18 A &R
AR Z X N K FR. Wang S5 (2013) A 7L LR B, TE4E
P A KOG B KRBT R N = A E B B, 1§ E
Iy 158, 125 F1 93 Ma, 311 B 5 35 5 1 a) 8
AR AR (8] XL THE R R AL BH XK NW-SE 1]
B IEAR T (142~132 Ma)Fl £ 47 7E 15 18 8(112~95 Ma).
FEVHE BT (R BORTKAIT AR R i X O 5
THEILIK)175~123 Ma 5 RIGsh 1050 f e, 8k
T FEARMFTWEE: (1) Ftt 4R 4ab T 2R K fid
ZHIHA, WHEJLFEE 170~120 Ma 25 205 3)
(Hee F1 Kwon, 2005), 1M & 4 312 M B R A <<t
LA - R T Bl KR R (M 28 T0 4%, 1999)? (2) N
A ERR B, & AR B POV a3 (L s A KV A R Ui
b XK RS 25 2K - RO 6 30 1R A R A Ak % 3R
VA M B A A B & IR (A RS, 2012; A
FI%E, 2012; Li X H %, 2013), M7E4EE by 58 B A
R H 8 U-Pb i 4 164~162 Ma K7 RIRIA
SR AE X N KA R R IR (B RS, 2004, B4
{24, 20132)? 3) N ATEHWHRIARZ F#N
163~141 Ma 7€ X ‘& 4K (Swell A1 Davis, 2012) PL & 7
RS AELE 168~145 Ma(SeIA ) I ER M Kk 1L 252
BAVNA, FERP RS R & SR ((175£5)
Ma), 7EAKFEERBRL AR v 5t N (Wang F Y 55,
2011; Wang 5§, 2013), FEU T4+ v bl 4 = 1
Hgh & B A BT RS 3 L AR 2 B s, X, dn
FoHT T AR 1 B 9IUA A TE R 52 583 R AR
iRk, 2 T R 3R 0A B 5 RN I 9N R X R A
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FEINK I 5 -6 B I (BE) & (Liv 48, 2012; Wang 45,
2012); Gn FBE P93 1 J5 A3 1 5 R I R s sE )
JR R AARTFE BE S0 o J i, SR TE i A2 AR I 5 XL
I A Bk (Yang 25, 2012; Li Z L %, 2013). KA
(145+5) Ma 2 J&, {EKILHF Fif X H e+
IR IE W = A 2 S R i Bh (B k%, 2012). 1
HRigs &, Eilizsh bl A2 BUFE K 5 N4 H bR & (Li
Z L%, 2013; Yang 5%, 2012); 7EKITH Rt X T2 AL
HErAEFH S IR AL B A (Li H 2, 2012).
AR, X AMIE W AE A IR AR A S K
WHHEZER, WiR T BEAARR RS R X R,
X T B B IRNIR VT R

EZP B E 2 15 )8 TR N IR EE, WA fF
Tt — 2B, XA TR A o B 8] B
S A gt DA R 2 5 A K B Bl R R AR AE L, 35
e T KB AL 0 AT i S BUAE A UL S A %
FIES 85 7 L0 R (B 124, 2013b; Wang %5, 2013).
BT S BYTE A B R X & T AT R, &
ATV G SRAE V% 31K it 1 38 1 i R A HE R I 0 0 o gt
AN T HESEERBE, SR 5 H T R0 0 AR R 28 It 7K s ik
SIS Be a5 HA RS L IR IR
TRX RS2 S AR A B RES K v fridk— Dt
Fo. A TC AR AZ 1) 18 SR g SR A R Bk 2
] (VPR 55, 2012) 5 R AT BB T B T 40 1 B AR IA
SO JTRFIE IR SR AR B N - A8 X K BE 5 4R (Mao 55,
2003). ANk, R 45 AT I LA A A BB LR K
gy BRI — VY, R I R B K e e
H R 2 1 22 2 PE(Dai 45, 2014).

KA R X AE 175~123 Ma 3 8] il 9 i 1 28
JEidsk oy omEl, R KR B A KNSRI FHEE MG R
fErp s 2010; EMSFESE, 2012), — M AR EA K
FER PS5 Rk iE g g Gk E A4, 2013). 16
HH L R A I B, — R T 47 b XORT RS S AT
FA & LU AT 23 5l 44 R 1 6 S0 HE RS A Al
(Jo- KRV A AL o7 5 JeC 1 4 HE 7 T (J,-K)™, Rl
Mg HAb (4 151 Ma), #1543 71tZ% %2
G0 T = 2 — (R AR, 2010). B S FE RN
TARTH AE KT A 9 1 X 52 it ) i 72 e B 3] T 48
AN o1 S I O U a1 Rl e G AN
RS X — R AW HEHE 7 #41% (Dong 5%, 2013); fE)A
TR BH 2Kl 735 b T 5% e S b 75 351 TG Jse e T e 1 L 30
Bt - A, fE7E— &% NW-SE [ i 7-#8 4
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WA B BRI B EAELE, CLAIERZ . R i
R 7 2 o 2 A4 365 AR T (L 25, 2013); (R E W EH
(2D A1 3D) 7 B 2 1l 2 4% ) S M (L 25, 2013).
X e gk LR R KT T U T A B R AR AR -
BRA Ik AR R, R A TR N B A A B AR U R 8 YR A
JEAZ 2 245 # (Jiang 25, 2013; Shi %, 2013). K%
120 Ma J&, HEAREEEN T A PR IE m iy
iR & (Sun %%, 2007, 2012; Wang Y J 45, 2011; B
{4 2013a).

2 A DO U SE S R

2.1 H AT E A G S UUBOY B S R

X H A 5 O SR R EE e A, AT
DA FH SR PR AR M0 AL) 125 3 46 LA S RSP AR B G ) B2
Fe ) SRR A RE LS, A3 BT INIR 1 AR AT EE R B
) 75 30 KB ds S 2. 78 5 [ A7 A5 45 £ 48 Ma 15
WGBS TUR N (158~110 Ma), HAZ) 45~50 Ma HI%
WAL FVUE I (170~120 Ma) (& 4). #E . H A S KT
) 1Y 16 W7 A2 WA A A2 RSP 3 AR e 1 R ST K o 100 25 2% £
FEE A ] R (20~30  em/a) i i B 1T (Hee #11 Kwon,
2005). TR, B R BHIE R AR T OREUBLAE KA
H-FAT G B (170~150 Ma)F1ZR B IR N K LS RIER
PR KL -12 NIEEN(145~125 Ma) LA R KT b R v i
X R T K -1 N5 R B 6 3 (145~123 Ma),
BIY T AR £ << 38 1L B 2 0 - RO B K (W 4 T 5,
1999), EAf1E—FERA KERRR 25 T kA
i LI Gk E L%, 2013), WAL K FrEb A iE
HMEB FT, AaBEE. %A RIR R R W
ZFIELRI T X e MEHR T [ R AL

2.2 KHUBEK A 2206 20 B I 4R 5 ol K EE ROk
I v i 5% 2R

76 B S e (<120 Ma), 450 R 2 M At 3
(R85 22 - B bR 28 T b, B Hh XA E g H AR
SRR R . BREREE S, PR E R AL I 2
el BR. FHEIK. K. BES. BE
TRV IR ERI I, AR AE . R T
500 km. FEfHKTF 5000 km (I AAR K IL-BNE
W 5). W ERKARAWHIEKR, —&A~NS
IR PR B X 2R S0 AR B A 1A 25 28 39 ] 6 0 o - il 42 1
K. BEFCRM, & AR I JC iR K 5 i 1 2k


chuan
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- Il Bau-PoE (a)&E
25; D%%Rb-sﬁ{: ] 25
L [ %5 5U-PbA(TIMS) ]

- [ ]#5U-PbiA(SIMS)

[ Il == ECHIME

201 [ ]#mcHIME

- 2 E-mRE-KESm-Nd

¢ 151

0 50 100 150 200 250
45 (Ma)

B4 EEMEAEPEREREINHEE

& Hee 1 Kwon (2005)

Ay, B 2 T A H I SR AR A 51 Ak K R A [ I
BUE IR FIR (R R, 2007). H AR AR SP FE AR HLAE A
PRITIA) S s AR b AR FE SR Bl ) S R 2 E I [
AW A1k i) (Engebretson 55, 1985; Ichikawa %%, 1990;
Koppers %, 2001, Maruyama 1997; Sun %, 2007). K
SRR HRARE I T R AE~125 Ma K4 T EFERZ) 80° [
AR, ARAEECNT 30°), BRI A(Z) 20.0 cm/a) ¥ 1E
AR (B 6), & 2R 0K Fili 121 2% B % e HR AR AR BE )
Kl -2 N\ A i 16 E 2 3 /) % )7 K] (Engebretson 4%,
1985; Nakajima, 1996; Maruyama %%, 1997; Koppers %%,
2001; Sun &%, 2007; %87k K, 2008). M 140~125 Ma &
<125 Ma KPR BN i 75 ml i K A B SR AR B AR
] fe 5 B A R O VR R e A K A ER A
KK K, 2008), 4n5yiE- )T (Ontong Java) KR
ST QIR MR NS Y = 2 : - e

A 7 RSP 3 AR B 1 7 AR o ) 0, I 1 RO K i
2 H R A S, AR I 1 AR T A R AR N
JE 25 A P AR BB R (R 7K K, 2008; B 4%, 2013a).

23 HEAEAMIES HARAEL- ik il-RA
AT LR A R

R R KFFAZZ(E 120 Ma JG3EN T K PV
BRI B 1E [ 0 b #3422 (Sun 2%, 2007), @it E &
FAVR S H A [ T g K- 1B O A T B
(BEAE, 20134, 2014) 1] LA FRATLL T JLAUG 7K.

(1) AR K Bt 1 25 A5 41 L T (Z1(175+5) Ma)idt
AN KRB o £ 5 SR R, B4 F B
(FERIIARE, WA Fmik. HARSSHIX FEG
F MR TR S A A A (G AR A e AR 2
B KRR S). R KRHIGHERTRS S
MEE A, W AAERER I E A A,

(2) o B 7R EE Rl 9 ORI KL -1R N Bl (145~
125 Ma) @ E RSP PR R T i 1E T 5t T S r il
W 2 Huph 2 (8] B B Jg — R B 18532 3l DL IR
Wi SR . K% 120 Ma )5, £ E AR
FEHEr ) WL H AR R S5 R A K AR
L8 - I 2 KL AR N B 5 KT AR B I 1A 4
MG R A L.

(3) H ARG 11 22 4 KRB 2R VS Bl 2 DA
FEIE A B AR IE T R iR S TR, R
B R IR AR e 52 51 & b 08 4% Jil BT T B I
KA. EREARMEITE, SRERAMGIIEZEIEE L A
RIAE B A0 2kl 4 A, T 6 S H A A I,
77 H R 5% 1 b 57 B 1 DR s S R AR A
=B A, PR H AR B K A e R 5T
B Rl A ASAELE AT HR o R A ) AR
FA R St [ R HIUALLAE R S B4R TE M A & 51
A R &R 4S5 A 0K

3 AERgrP RS- A RIS AL

K S (2012) W N A ERAETE = K, BPAR B
it ¥ E R e A %, KB R o B T K
(3t 5 R, DR K o ) 3 F K o AR 1 b R e R
Zheng Z5(2013)48 H, HR B I 15852 7E KRR Bt
FoRE A R TR B B, R TS 4 Tk K P
LA A A R E KRR B AR K E A
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TR R UG- A RS ST

(a) 160~125 Ma

(b) 120~60 Ma
=B AR BIL

RIBHEBE

] samm
| EREE
B i
EE3:
| EE

B5 RIKMLSEHERRLCE-TERE 270

120 Ma J&, MAbui B8 E R bk, dbdss, BIh B HA . SRS ET . BBk, H8h EARI I EHEEN, S#l. &R, T#H0
Bk« REVE. W R BEIER T BB KL NEW. i Nakajima(1996)1&¢

Hb SR D7 SR 5%, AL FE AN [ A R e SR Sl R e 48 2k -
Rl J8 3 L1 R, DARAS [R) B 3 K B 2 e P T i b
ik 8 AR b e AH ELAE B A e AR KA
S, K REEQO)ESE TR & FR 1) = Ak e
BB (1) MWKBEER . WY sk 2URFEMRA, 2) M
TR A e 1) B A b A i 3 1 s (3) ARt Al 4
ik 36 1L 3 o 4 T3 . Zheng 25(2013)iA 0, R4
R AT B A A2 AR AR B K B 1 2 0 e AR
M2 A FE R 2l KBk i G A 1 R AE AR I, 32 AR
AT AR B S i e R SR I =L PRk, FRATIH
EZANAE ML, B 7 2 AT 4 e 15 R € TR AR B i

g,

3.1 AERETR XBFSE A TR itk
(1) EAERAETE XK 5 HhBR AL 22 B 78 P A7 A2 5 T

2604

[ o= L o S = U R I A Y e B =
E S, X A5 T e i IR Sk bR A2 SRS
2y SR =1, AE R AL B A A B )2 b 3% 0 R )
PR IR S RN SIS A A SE I T IR R, Hhhe e
BRJTA A A s i R P AR BE R TUIE A, 1T S AT R
PRI R IR AR S A (Wyllie, 1984). %t T #)4h Sr-Nd
A7 2R BGR I 7 AR KA, B A M 7e A KA
T G AR TR = ) B0 3508 4 s Rk e & FL VR X (Wa 4%,
2006; Zheng %, 2008). Ik, fEixFH AT REE K H
TR I A ) LA Bl (Wang 55, 2013; Ye %,
2013); 1E ena() Blendt)EAL KA FEA B HoA Kot
VR T 7 NG, A M SRR ALK A A S L IR
ena(D) B (1)1 (Zheng, 2012), w175 Fg H A< B (9 224tk
16 75 S H X (B -5F, 2013a);

(2) B INALR & T3 4> i (LILE 1 LREE & 4
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D

MRIT A fis

------- 100~120 Ma
120~125 Ma
——125~140 Ma

w. &
€

o f’ \

L

A wh /
~80

G//\//J (120~ 125\9

(74
& &(g
¥ %/
(/2 5
&y
BN <% @
———————— 0~50 Ma
50~80 Ma @ags«\
80~100 Ma
100~110 Ma
110~125 Ma jﬁg%ﬁg
125~140 Ma 150f'£

/ ATERRERES A
@ FUERBHBIME (122~125Ma)

O M IR AL EEA (~ 50 Ma)

40°N —j

B 6 WHARFPHIRBRAE~125 Ma BRI REAET 2 80°HER
(a) EL LR RSP EEAR B 30 5. Koppers 25(2001); (b) 34805 Wi SR i Hh [ R 88 /13488 30 77 17142 4K Zhang %5(2003), Huang %%
(2005), RAEH142005). #i Sun 25(2007) &2k

HFSE 5 ) [f1 5 A AN — 2 A2 P 5T A0 1 51 76 R i s
(R EEIE R B I A B T2 S B st [
S IR A 0 B OGER A s A, BT TR R e A
TP IR B R R A AR RRAE, X K A A HhER
b2 gk R (BRI IS, 1996; X T4 AT 7K K,
2009; Wang %%, 2013). iz TERBLES & s AR AL X
AR 1L K L AN 25 OB MBS R (1 el 4
W F0 R SRR B, 7 2 02 B A Bl M K Ak 27 4
TIE (R 22 R - BUIE 22 S s A, ] Re R TR s 1L 8
DI AT (R A A OF TREE: ks (€28 N A D /)]
(Liu 4%, 2012; Wang %%, 2012; Chen £, 2014). Zhao 2§
(2013b) MR 418 K- 638 1Ly A AN A AL Bl B R B 4% .
T AH Al i 5 BRI KO R A A T TG E . Sr-Nb-Pb
AL R e A HE-O R R RRE, BRI KRR 2
Al S B TUE A P B R G, I (1) A
A AN TR Al e 3R R AL 2% R 4 1) ARl e S TS A

J A A R DURR AT AR s AR N BB YR X, TEK
I A1 e ik o e R AR SRS AR ELAE BV - BN R
By (i) B B AR S IR X ARG 1L A R
Jik B L 0 320 2% 350 43 s Rl 2 R i S R AR T A K R
k7K T b SEAT AR A R IR Hh BRAY S RRAE

(3) B A FKPLT e R AL 2 H R A A A —
TEELEUR E M2, R KA N B A A R AT
AR OB, FARTH &8 A BRI o T IR
F /A =P S AR AT S A 1 60 (H T i BRI,
T SR 7 IR X R 8 K s R AT DR Bl b 1
5'80 14 HI4E %1 % (Zheng, 2012). Zhang %5(2013) 575 1%
DT BUERAT 1) s A% B RO PR, B R
5 b AR AR R r AR R A O, AR R AR AR
IRtk O i, Ok, HZ DU S DR
NE. AEEE A RS RIS KA R,
F U-Pb % F B /E 839~740 Ma, Hf [FI47 2 Bl 7
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38 7R A7 70 3T A 7S R0 2 SR I s, K A
G i AR b 5 R b 08 A B UL T R R BT AR T, R E
AT 2 - i il 48 35 1Ly (1) 7= ¥ (Zhang A1 Zheng, 2013),
o AR O BRI e 5 T o o AR G A 28 - e Al 4
18 LB BT A e R A A O, BRItk 7RI
16 54 7 M ER AL 22 204 PR X, — e B 5 8
4 SRR DX A AN TR B 2 R b ol Y A s

3.2 KiE-E IR R B R T TR

e AR A R Bl A 2 T B R B B R CT E
BCHRAR bR 3 S FL R IORE. FRATTIA D, A AR AR
HREEE PR E S (1) BT RRNESE
Rt geAe ot ARGE i 7 HF &, TRRR T L& LA,
AR O R BB 45 5 -5 P AR I AR rp R i st X A
HA SRy B AR AE eI E R, BlHEER
CSR: N E ey P K S ST 3 U7 R R vA i P N 2]
GRIERMNEZ. K, Zhnssut e e vy m &
PR E FEAT BRI 25 70 A A2 RUEERT b5 BR AL 22y
LR E MRS T . (2) Bbias & . KL T
Wrah 5 R R T4 6 I A - T Bl %% B
O, ZULIE Oy Bl SR ML e v h AR USRS S B
Ji - T J Hosl 7 2 s Ak

BATN AL S g rh A AR R B i - A
B, EREEEEUTILNER: (1) REEEmR
TR ENSTIY) . e YIAE B IO AR R I A 4 1]
JEATIEE; (2) REUSVRBIL AR A I B T R I AN [F]
PG R R IR L HVE ], (3) BENS & B AR
N KBl R A 38 B8 3 b T 2 B KBl gl e, B
JIT U B B R ) AL

BE— P T T H P KT R G AR AR
PR, BRI PR R R 77 1]« ) BRI 4 22
I [61 £ 28 A e o] 6 7 oK i 22 AR S s B2 . A
TE R 2 AR IR 1 30 1 22 AP R T AR H 2
AR 25 70 A TS R, SR I = K A BRI F i 2l
VAL LS YN SHIE bR b el AR E DA SUN

33 e AR BN ) AR

P ARG THEMBEZEMNMWEET ST,
DL A 1 e e R0 R A I 7 R A RR B SR A T AR AR
EOGE IATTEMAEIES), 1B A AR
UL AT AR R A A HEZR TR B 2 A R EE TS
3(239~230 Ma)(Xu %%, 2011), &R 7 - =55
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M =S HIA S (ZF =04, 2011; Wang 4§, 2007a;
Mao 5%, 2011). iX 457~ 5o AR QO 52 F JE M HF R
ER, Hah 7796 72 Bl S il B b5 A 5 i B e 2% 2 T8)
A T A DA % S b it Bl 5 4 g o Bl A 2% 2 1) R Al i
(Mao %%, 2013; Wang %%, 2013; Zheng %%, 2013). FfR
5 B i 43 AR T R A AL AR ) R 4 AN G AR ) M 3
HTE 2R 77 1A) (1) e AE T -3 ph AR (169~161 Ma)(ik iy
MF4E, 2009; Xu 45, 2011), s AEARZR-AEAGE R A
PEMERRD S B AR K- R
2 fe T E AN B 1128 AR TEAE FH(121~117 Ma)i&
FACHTE AR T, TR B K LA A RRAR AR
% (Tong 1 Tobisch, 1996; Wang F Lu 2000), 2}j /757
fe Sk H AR B IE A -AlEdaE, 52 A ReHRRR
TRVRAE AT AR R B 1 oy B B 2 S KB 10 2% ) T )
-3 4E (Charvet 25 1999; Yang, 2013)HJ 5.

34 AR ARRE TG DN E) ) AL TAEREX

K& Hb 5T SR B, R AR AR HE T 58 2 AN TR
TR PR R R A AL L i A B A
WA ES), FFERANE TR H AR 67
By b AR AR BT . 5 R PEAR PR s R G 8
MRl BR W L S M 3R b S AR L . fE R
AR AR LT AR AR 3 B I 1S P AR AR ST R AR B
IR TR 52 B, R — e M. R,
I 30 A KA R I A ARG T AL AL R s R R
WE. FiEZ.

R EEAR B i % (Zhou A1 Li, 2000; Zhou 4%,
2006; Li A1 Li 2007; Li Z X %%, 2012)520 5 K, |2
fif B AN B b R 11 2R R I VA 1) 250G 1L Jhk B RS T AR
) AT I AR AR 2RE BN, R AR R R A B AR AL
PR G WOR MR R m VR e B e R M s 5 0
WAEEN. VEE AR (Ling 25, 2009; $h AR 2%,
2010) 3= FE52 B0 KT T e b DX v AR AR
WAEB S A R BE A S0 R A . A
A I [F] A A, MR A B R AL T F — AN B 2
R RA R E RSO EIL R AR K-8 iE
s KIL A R X . A ey K BRI AR A
H- I B 25 1] F A A R A

— Ay, HEE M L I G A KRB 2
AR AROR ST 3 AR B 1 KT K ol 41 v R 45 2R, (HL2 i R
ORI RS 1 5 A e ) Y g 22 L B 2K L (Zheng
S5, 2013). UMbk, XTORFE(R] L AR R Fe 55 T
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A ARFKEEJahn 25, 1990; Charvet 2%, 1994;
Zhou A1 Li, 2000; Li &, 2006, 2007; Zhou %%, 2006; Li
M Li, 2007; Jiang £, 2009,2011; Li Z X £, 2012;
Wang %%, 2013). ZHH % 5%, E(175£5) Ma
ISP AR R 1) BRI K Bl AR b 2 o5 32 J (V3 55, 2003;
Zhou %, 2006; Li X H4§, 2013; Wang %%, 2013). {H/2,
AR HAR R 7 1) B AR A i B AR B, R AR
e 5 BRI R AR B U B I () FE R8T 1)) S 20
120 Jili B (e A A0 B SR B A AR ) X AR R 2 HUiR (4
TRAERE b, DL AR MR oy 0 Gl B ) iz 3h 11
S AT R R AT AT,

B 5 3T A SR A A B M B B S e R 2
TR 471 b DX L) S v R R 3R AR R
HHE A ER Ab 2 TR AR 2R, 4 A TR H R ) R
TSR, A FRATX HE R R AERE A 20 A6 )
FRIR AR A T SR T fE. Wang 55(2013)
PEH e AR AR IS 2 B B AR B, 2 B AT
NSEEET R SRR, 12 A% O 2 R ED S
it P4 32 1Ly A2 4 10 22 LR R s, AR e 12 B
8RB 3 8 30 22 et oA AR FH 290K, KT FE R
Ay sk #2 A ) B A2 4k (Sun 2§, 2007; KK,
2008) AT S I 5 U3 (Zhao 55, 2013b)
A A P SR AR ] AR L S S R TS B)). Zheng
SE(2013) 3R, HERg AR ARE JKIEBITED R oy b 4k
7K B T FE 2t LAy 5 R 5 B, AE Bk E)
1% 3 BHLE 152 P EEAR SR b/ 5 S e, 7K
b3 bR KRG 1 W AR BT B A IS TS R
P& (BT . A2 BRI R, Chen 5(2014)%f KILH
TN X 2 -2 1 B K L R R T T - R -
S B - i A7 - N A (SARSH) T 45 BB AR A 3ok 4% 48 1)
MASH #5%% (Hildreth A1 Moorbath, 1988)4% Hi Fkfik, A
N B R ¥ B0 K i 1 2 L A A

AT HH A R AR AR 2 AR I B S T Y -
JE AR, &% B #42%(2013a) © 82 H 11 DY By
B fy s A A th . 128 20 K 48 o AR T 10
Pk (8 3& AF F R 8 A Bl I Rr s, B 52 ZI i il
AR R I FE M RN AL, [R5 A A Bl A
FIER R A BEAE 25 G a5 0. A4S & F e B it
X H AR AR A JR T Bl B 2 40 AT R 5 Bl BRE SRR AE K
HBh e R, 3R A E 4w o AR AR i -
FRAEANH TAEREA N AR SR & 1k R 5 B A
ER R E A B 77 S AR R R T A T AR BB

it i) B, B IE A AR AR A ARCE RIS B B
AL L.

BAT TR 02 B R p AR
SEME IR JG, KLLE 175 Ma #E KPR
PR E &R R, SRIALE 180~120 Ma H[H) KT
PEMCBR R AR, 120 Ma o KPVER B R4 T 4
80° 1) Ji& 6 11 B A IE FAfF . 7F 180~120 Ma KP4
Hoptm it R AE, BRTEH A EhE L R DA E
T T B 5 b XA AR SRS e R 2 R 1) A HLIg 3,
Rl B AR DB A K5 s i 3 e %, i E
AR T 2 < 1Ly B - T B KR R, AR R
Jo FLJE I AEAS [R) He A 2 ) A7 75 A [R) 288 B ) il 48 3 1 L
G O 6ol NG OV 2 1= el [ Rl <o vt ey VA = A1 L N 12
btz 8] #¥ il S E e (7], LR
S ENSE M 2 18] DL R A b 2 py H LA B B B
(B (A0 B2 B, 7RSS & A YT R R i 4 & s
(AN ELHE 7 B O R0 5% T AN s 21 4uf o g o 4
A5 RV 3, 7645 b py % B T K T
I3 AR XA PR B VI T s R KL A
TE M Ok 2 -5 S A R I SR AL B B, R R E R A
Tt (<120 Ma) KR b 7 7 kA2 7 KA FE e
e, NP RERBOE i i IE AR R, TR AR BRI
AT B lE R B0 RIS S T B E R
JE R R A K S R 13, BB E AR KR
IR T K KT 5000 km. FE4) 500 km K-
Fr. IXAUEB, RSP AR B AR} ) A v 3 1 e 4 o
RN KB IS F ], SR T — AN K I K0S
By () BT, MR 2 SR A N 2 S e R AR AR
W BRI 28 AR AE ATt 48 31 T B s 2 0 A R

341 HEZRIGCER 5L (258~230 Ma)
(A)

1Z M B LL Sibumasu Hh bk 55 B 52 -4 5 Ffi B i ilf 4
(258~243 Ma). KPR M #1250 (253~239 Ma).
b 5 e BE LA (236~230 Ma)(A 1), EISZ ¢ 5
B 7) AR, FEBk -1 7 5 B Sibumasu Hb
RSN ESR -S4 —SL A
(258~243 Ma)(Nagy %%, 2001; Lan %%, 2003; ¥4 & %,
2005, 2006a; Li %%, 2006; Nasdala 25, 2008). £/ A
Wi A7 1 25 U 1y A4 3 A7 6 A 7 - AL 7 P R A AR -TE AR
KA, W MBI, feRAEAE W o 4
R B U AL 76 PG 1 0 B ) A T A e i, B
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TR R UG- A RS ST

Je A g AG 7 P 1 B U0 1) R AR R by, = BER
B YR AP Ar SERYE R, B IS4 N
(211+5) Ma(Wang %, 2005b), 5T 1Lk T,., 1 Ts
B L 2 R B AR N (25 = A% 2011). 7E R ik
wOR AT AR VA R A, IF BB AR m R AR A ek
WHi238)(239~230 Ma, RIS, 2010). 7EAER P BE
AT A KA TR T R B e N e (B A,
2005; FMEEE, 2003; FME, 2006; Wang %5, 2007b; T
HEEEE, 2007; Chen 4%, 2011; Mao %%, 2013; Wang 55,
2013), FHIAH R IR BTE X 5 (243-233 Ma), HEH
TE %A /D & A Hh 5T 4L 4 I N B A8 K A (224~204
Ma)(F & ZE %%, 2002; Wang %%, 2007b; Mao 2%, 2011;
XIPLEE, 2014). 15 &) W5 - 6 78 1 AT PR AR B o
HENBRE KB 2 1 3, 70 e ] 04 R e T B
B B R E B o (253~239 Ma)(Kim 2%, 2011; Yi
&, 2012), B IR W R UEHE TR A 96 E K B A
B %4 (235~215 Ma)(Sun %%, 2011; 25 K%, 2012;
Mao 5%, 2013). KPR 8 2R MK Bl (R4 b 78 1H A%
TR T RS R PE T X 5 (250~240 Ma), HIAL S
RS TR A5 DL AR R M 5 ) 03 IR0 0 s i, SR EAT]
W LIS LAt ) — 84 (Zhao %%, 2013a). fE75 &%
Ly B R ) 2 e ) 5 [ Ay, e b e R i B ()
F4) A 48 g U 2 R Tt R U P (R HT IR A A A
(219~208 Ma)(fF & 1L1%%, 2004; Yang %%, 2005; Cho 4%,
2008; Williams %%, 2009; Zhao %5 2012).

Bl 37 K38 35 B O IE 4E(190~180 Ma)(A2). FEFgIL
L ik Bl T K ik 25 A BB R AR 0 A A d, TR T B -
Rk wER AL ST A BT 5 2 R AR P 2
BT A (190~180 Ma, Li %%, 2003; Chen %, 2008; Ye
&5, 2013), P P9 AR R 38 2 B SR 36 2 B 1 4E 4
(Chen %5, 2008; Ye %%, 2013)(& 7). iXU8 A 35502
BERmE SR FmA R, MalFRER
MORB #HFiE Z B 1 ER AL 2 R UE 4

342 A RCEEARSARF AR A R S TS 0 B N
¥ 114k & (175~150 Ma)(B)

ZBY BOT GRS 7] 29 4(175+5) Ma, 51 & Ffi (A
BRZITEIE, DLbigs & AR, L IR Y A I
KHAR RSP A ERE, e . B E kA
7k N A TEIEBTUIIE S (169~165 Ma)(Xu 2%, 2011).
TEERRBLES &7 (RBOTEH 25 R IG )R8 S PR T
PRIE T A A AV B 2 & 8 e E R, WngE s, 4R
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Y- L AR S A TRk 2 & /A (175~
150 Ma)(Jii B 645, 2011; BRR#ESE, 2011; Liu %%,
2012; Wang &, 2012; &%, 2013b)(K 8). fEIL
oty P 7 B A Y A R i R A B B A I AR 0 Kk
AR AR R I . BIPE AR T AR B FUR A 3 (R
fEh%E 2010, EMSFESE, 2012; Jiang 25, 2013; Shi 4,
2013). H AT, 7E4E A ME— R 1077 R =
BIK 5T AL N KCE R R IR (B 2%, 2004).
oA R, fEARE e R R R S
BB LR A R R ) BRI IR . S Bk
B (170~150 Ma), JR#B AT ReA BB s 41 70 i
(B A PR 5, 2012).

3.4.3 b KPR SR b 05 1D e e A 1 T i Y
{1 £ (150~123Ma)(C)

ZM B UKL R RS G Rk KPR
AR AL IS T 5t N (Wang 25, 2011)(E 8), #E7g %t
B[] TR B3R 10 Bl ) 2 A4, B sE Al R 5 8
ki P R DB 245 AL, 7R YT R R U X 7 A v
() R R P Ll 4R N B s 5 R Ak R A (143~123
Ma). JLH 135 Ma & /> E B[ 5 % ) 4 e (1 46
I (e PR B, 2009; VR KSR, 2012), fEEBLA &
WL T A2 BIIE K45 (132~126 Ma), kit .
ERCHIp N R M ARE X NP SIL S Wy € G S it
246, 2007; Wu %%, 2012; Yang %%, 2012; Li Z L 4§
2013); VLR BRI T 1 BL-A BUSR, Ik P-3%
L5 AR 75 BH - JL AR 1L A AR 55 (145~124 Ma), H A
WA R AR LA R B A2 BUAE A R
(FEMR S, 2009), BAITHIFEIN RFERA 128~126 Ma
(WuZE, 2012); 7ERKITH e X & A1 B 1F K
A (Li H %8, 2012) DL B Kl s, dndiar il FAs 4 i
F(124~123 Ma)(BEMRECEE, 2010). fEAEE M AR R0
TE R KB T Kl A R K- RN RE
(145~125 Ma). K- 7R s B S A s 3
RAELEXA I A PR A K K, 2009), 5 B
SRR HOR AR U B R R (Zhao 4§, 2013b).

344 T AR B IE 4T b R 3 R R R il o AR
(118~85 Ma)(D)

2P BLUUR R R 45 41 (1 L les RO9ARER.
AR08 o ] 2R 8 1) e i A 5 K PEAR R AN Tzanagi A
BREIER L, PMRERIA P EL) 125 Ma iEH
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110°

32° T 300

(N) (N)
'

/
30° (——--\f" age
(209.2%2 8yMz =’
(204.4x778) Ma
Chen &, 2007 N viii it
| (243%4)Ma _a) =
/ 210.5 Ma 232Md
; Wang %, 2007 \Van9 % 2007 W) /@ k
(24143) Ma - ; / ? (232~215)Ma
28"L Wang ks, 2007 XZK >~ : waiie L |v|( (J,)M Lo
| K740 18231 Ma o219t 2) Ma p
! TS— T Wang %, 2007 (224~204)4K1a Li %2012 )
’ <=XM /e \ o e
CWwWT . s h "2 <«
A [\ 4 b2 _:t 1/ ® |
(23524) Nz (23953 R A B et
Wangi%, 2007 /\f\L L= ('222:,13) Ma ps
26°1 /L-—\/’\,/ i //E w48, 2007 ) ﬁd\N —126
' 237%5 N }<— T - 1%
5 \(Nang %’r) J007 *\ N (190 J‘»T“o) Ma
JE—— / / Y (229+6.8)Ma &
BaE o ¢ (235.3~208d4) M °( 6.2%12.4)Ma K
~®hen /2007 N Fi2igs, 2007 TR
(260~250) Ma Loy ~23ashiva s Dtn
@Gos) Mo (2yf-229Ma ) @ 7 . -(220/4£32)Ma*
Al e (23945 Ma ¢ C Mad Ry 7 AN
H3ihsy /  (235.8%7.6) Ma )4
/G5 2008 Zhang =, 20(?‘6,”\,.4) :
® -(237.5¢t4.8fMa I N (2623) M@ ‘;
o (267%3) Ma
Li %, 2006~ Z
(249+5) Ma' wzs .

227 WZES, o
e S (244£7f Mo’
7//"? Y A 0 50 100 150 200 km JFL 1@25%\,2005
1 [ 1 1 | 1 SY
109° 11° 13° 115° 17° 119° (E)

K7 AR ESTITE KA A B A L L BB BUE s s T o

ALFI A2 5V B TAER I B O RE - R - 1L -3l B -2 PRI 2L, @ UM -6 75 - SR RE I L CRbU i P AL Z%), @ NIl 2 -
FEIH-E W R BT R ), @ RE-EFI-KIHRR, © 8- K- B-FFERALEER, © &75-3F-247 -2 5 (FE I )k,
@ IR, © KANLFEHER, © BRM-FENIRL. BT BRI 407 70 MO BN SO A AR AR S AR, #5830k Lan 55(2003),
A HESE(2003), BRAGAESR(2004), IMASE(2003), T 245H(2005), FIEZESR(2005), #7475 %2005, 2006a), Li 55(2006), 7h#(2006), k%%
(2006), Wang 2%(2007b), T-H#45(2007), Chen Z5(2011), Sun Z5(2011), 2573 K %5(2012), Mao %5(2013), XI#1%5(2014). BM: H5ili; DR: K&
t; DS: K3 F-H: ®3-411L0; GDM: X7 di; GK: Hidi; GD: 57k JFL: RUEWE; JIK: ¥5/E M; LYB: Bl SW: +/5Kil; TS: i,
WEX: Filfil; WLT: fLHS; WS: Hili; WWT: E; WZS: FHfRl; XM: #5; XT: /bRg; XZK: #HFH; YM: B8 ZG: #;
ZYS: Bxil

T £91000 km(Sun £, 2007)(&l 8 F19). ARFEERRHE R
K TP K il 1) T [ 41 b 45 I SR T i T KBRS 7 e 9k
AW B, RERESENE RIS T AT
25 Hh J2 0RO - R VR OK B A e A i 0 M B D) A
(FF B, 2007), TR AN 121~117 Ma, f43 Kk
2 2 M F AR AR IO AL I e 2 A2 5 20 (0 90 14 B9 D T
TR BAG K LA R BRIRAE B . 854 U-Pb 4Rk

€ 3 )1 RAE R EBRZ 8 120 Ma(Tong
Tobisch, 1996), \BI V1T BEME 25 A A R4S LA™
Wit CAr/ P Ar FEAERE Y 118~107 Ma(Wang 1 Lu,
2000). ZHFM4FE T mERT SRR A A T A
HESTUIRERITERG. 5 W N A RS ) A/ Ar
MAELE B4 110~100 Ma (Jahn, 1986). 76 H A DL =3
WA b &, WINAMOE A &ET Y
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BRSNS - IE ST A
110 112° 114° 116° 118° 120 122°(E)
32° T T T T 32°
™ LR HATE g = 150 Ma » \ ™
(120~85?;4“

30°F

28°t

26°F

24°4

22°F

170 Ma O 50 100 150 200km e,

&Bnl\
*"(120 EgFMa

113°

8
B~D 5P B TAERE SR Bt ;IR

115°

117°(E)

L YIE R A FR BB R R
W OB RN BAF R AN, QST N EMRE S, FE 7. IR 5 IRAE SR

(2006)

YR Ar FEREY N 102~82 Ma; SF LA AL A H
HAERY 214 90 Ma (Lo A1 Yui, 1996), filf 4 31 55
Ph e H A S B R A R AR X 5 (100~87 Ma) B, T
BT R RARAE B, IE5 A N AR AR i R AR
KA AR AE (Yuhara 25, 2000). P E 4R 5 H R 22
FImERE AR DI G H A5 2] 15~10 Ma F14)
mQSM&%WﬂﬂK¥#ﬁﬂmﬁ&%\E@&E
PIE B, BRI, 759 E R ).

A B E R R DL R A ﬂﬁ#%ﬁ%m%ﬂt
FERL T IEK KT 5000 km KB IAZEA KOL-R NS
W B JE RS R AR T B AR ik
LT T B b DL R oS ok Ll SRV R AT A

2610

TIE KA (BT B, 2007, 2009; BEA(-%E, 2013a).

4 HhghEy

(1) RSO SE R T ZRBGC R G, KA
(175+5) Ma i3t NSRRI R A AR i 9 32 (R 4 38
R, (EERBUEE BRI A R4 & #0a A E
B R IE FARE RIS a %, TR R By
BT KA 5 A R AR B R R KA & 120
Ma Ji A FEERREUR A T 20 80° e i 1 B A IE [
W, 7EAREE LS A R Bk A &R AT B KA
M 2 A i 43 1 R TS Bh i 5%, R R T


chuan
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BRILA Bl

AR KRt 2 B K- NS

(2) B, [ S5 X 35 B0 1] JiOl (~ 170~
120 Ma)IE 2 HFg A 3 - B IE s KR A Y, TEWIAE R
P A B K BB R T AR AR X 2 T, T Bk
7 JA A Bl ot e 2 Bk 2 TR (AL S e R B 37
Trohiil 5 R, R 5 B SRR PR AR R
R PR ol il R AR TS 213 348 1) 31 7 5 AN S i AAR L
B, AT RG-Sl ) 3 R AL

(3) e lE RGP R E A, 2
RGE IG5 = F MBS 5 A -G B S IE AR,
JUEEERARBUES & i R BOII KL -1 7 T 1]

Izanagiti R

AWFERR

A9

AR £ I 2R P PO T AR A TR A Tzanagi ARREIIERS 1L,

KU A DRI K, I S
b il i 5 E AR HAE~125 Ma B} ’ X

PR Lramas! BOR S EURMVE- SN BT s s 0 5 2 15 P 5
IS, T A A AR, DL A

P MBEYE I (09 T8 2~ 125 Ma M FLIGEERS T 240 1000 k. ik 8 R A -4 5 5 SR 2 T OB O 0 R OR &%, 0

Sun %(2007) IR 2 46 T Hb R R i VR AL B

H  AXGELEFEAEEFRE. DEERR. BEALHR AR EEH R R UK E KRR R385 A8
B, BETRKEFREIFABENBELOGH. AACRERE T HFLEREERN, ZLRFHT 2X, iF
FHTHH U SEZ R, RIFA AT EFZRFEAAAFHF AR XRE TS P HHE A
W, FFAXGEREFEARKTHRERE T R, BB E 0 x| YLBY AT 7 R An i LK &
R XA R B SAT TR SRR T L ROl

S5 3R

TR, BREE, BRI, %2005, MR ILTE A B LA-ICPMS U-Pb iE4F: UE Hon K& . RERNE D HiBRELE, 37: 606-616

ERP
[EPNIE
JE B e

L SRR, AR, A8.2007. HE R P LMIEAR S LGSEETR R, HUBTAR, 81 1449-1461
. BRITWE, R, 482004, RS SRR T =& 00 BAE AR ETTTT. B E ), 20: 1025-1038
. LT, WA, S 2011, WIVLAAMEHIX T 1L -HIHE S & LA-ICP-MS 547 U-Pb 5& 4F: Xl 20 i i AR BR & . Hh Bid 4k, 30:

1212-1219

LR

A=,

ik

iy

X, BEL, Bk, %

Fili 25 M1
PN
TR
TR

BEL,

f),
BEL

, BRIEZR, skor2s, 4502005, ARG X A AR AR 3 ORI (R . IR, 24: 99-107
T, &8, . 2011, TG L FER R T S AR X B S IR ) RIS AR AE S R AR S 2 R (b ER R ), 41: 93-105
. AT, xR E, 5. 2012, WITLEDSOEE T A BUA0 A IR I 2 o Hh it s 3. R E RS HhEREF, 42: 164-177
. R, TR 1999, RIS R T AR AR A IE . BB VE R AR U . AeT b, 15: 9-34
, R, B, 552013, Wi AbA R L AL R BEA I8 AF . HOBRAG SRR S T S A R, 29: 3607-3622
L2014, WF % 2 Ll A A Bt b IR A 25 RRAE B FC R R 5 S ML 4T, 88: 208227
, MaZEoG, WRE, 5. 1997. i E R R KR K LR &, dba: Hs AR L. 1-190
, T, RSk 1991, MRS AR EIE, W ERTR. R SR, bRt MU L. 1-67
L1995, KFy ik AR ESH T 22 5 KL FERETT. B A R 24 R, 130 106-109
, MZETC, JOEAE, 2. 1999. HE A R KR 2 R AR AR M IR AR TG B 1A A A AR k. HhER 2R, 20: 254-258
VEJYIBL BATE, 5. 2004, [ 76 R b X R AR AR B IS 0T A A IR R 3R AR S . HBRAL 22 S UM v AL, S ARR 2 R (b 3Rk R 2
34:12-20
. AR, DT, %2009, HhE R EE S H A - AE RIS -E AR T LURF AT, M BB R, 28: 844-856
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TR R UG- A RS ST

B, MO, AR, %.2013a. P EFRFEHLAX B ERERERS R Jba: B h ik

B, MR, DT, . 2013b. BOBLAE G R BOM R AR ARET R- RAL G 1 A S B S TSk, T AEIR, 33: 30-32

B, MEEL, Takahashi Y, %5, 2014, REREINES HAAEL N IEa K- NE W R HERS) 12 454E. %00 &M EAEE, 35
157-168

oSk 4=, Mclnnes B 1 A, R4 4, 55, 2004, 8;pd K7 1L f B2 BRI 8 A ELA-ICP-MS € 4 X H 583 5 RIFHHA IR, HUBRTE, 50:
125-133

ERIGHE, A0, kA<, 25 2011, Wivh TR X AT 18 K BE 5 LA-ICP-MS £ f7 U-Pb 4E 8 & HiHb R & Y. HuUBE R, 30: 1360-1368

FEL5E. 1997, W E JARIX Kby B dbat: s iR

FRA. 2007, FEUSHLIX HLBT TS B A R T AE AR I AR BT, W TR, E4n. A HLIX M AR AQTE A R 5 A B B S T A
b5 BHFE R 3-22

R 2012, HEFG A G AL FEACREAE. b PEAR, 31: 1035-1053

Kb, 822, EE. 2005, B F AR RS RHRTE R IR 2R IQ - KON LA G BRI L. A IR Tolk K23 23R (8 SR RHF ), 28:
719-725

R, Lin Y F, VR, 5. 2010, KILH R SAR X s AR AR A il 3 . 25 40 4%, 26: 2835-2849

INE, R, BRETSR, 452003, FEU&ZR B rp AR I AR B A R R O A IE = L. R ERFY: D A HhERELE, 33: 1209-1218

IhE. 2006. B g T TG 6 B 40 A B R UL H BT AR, 25: 332-335

NP, wUHE, MIRE, %2010 FEMM SIATET R . FEFRS D 4 HBE, 400 127-137

MRZE e, BEMRRS. 1988, wfEIZR v IE 5 PG g H A A Ay o AR AR K L 35 B B ARURE R 5 3 % i) R 8. SRR BN EREE, 9: 1-13

MRZEoa, BEA, MIetE, 551999, HEFRIMH LMK L-F R R, B IKHUR, 18: 316-322

T g, FHR, %2, 2002, P E ZREE I B AARTE BT K LR N J A R S AR AR, JERT BREE HARAE. 1-289

THSAE, 2=, X, %2012, KT e L S0 e 2 4 3 B BRI BL . 25 2241, 28: 3418-3430

TIEE, JFEE, FAaR, % 2002, BIFED IR R AL XA T G 5 K2 5 i3 i JE AR M BVE R, o ERE D 4R HhBkE}
2 32: 491-499

FEE, JEEE, BHR, %2005, WIEEISTITE R S SHRIMP £540 U-Pb E# & H B B 7w, BF2EEIR, 50: 1259-1266

TR, WERE, FEME, %1999, W E AR KLE X KLFEE, KL, AA RS R, R R R R R A
FrET T, 6: 1-220

WAE, Red), TRIT, 22005 HRSAMEG-50 LKA A SHRIMP U-Pb 5 4F: I 74- B 32 IH 8 3k 10 BR8], ik s ok 244, 11
47-57

WA E, k&), TRL, 55 2006a. 13 RIIRIEIETE A ARTE R B R SHG ST CR. A0 %R, 22: 2493-2508

WA E, k&), TR, 5. 2006b. I vu e X B CE 1 e XIS L. BHZER, 51 1944-1954

W, DA, dkEIE, 2. 1996, ERFRMHh oA KT R S B A M. JERT HUSE HE AR AL

WSET, B, B4, 1997, EREAE S KI5, HhEkYE 4R, 40: 153-163

BT, BHID, BZEL, 552001, HhE RS AR AL S T AR KRBT O R AR, KRG S T 4, 25: 179-186

FSeAE, /G, BRIE, . 2008. ARG R HH A AR 3 1A A T 45 R BRAE 7 ——af 5 Aedb e L X Bl b 24, 82: 451-463

VERIORS, IR, TTERE, 5. 2012, %P0 oG i AR iR 20 S 40 X 44 3 J PR IR . iU 23R, 86: 1890-1905

A&, B, Reily SY O, 4. 2003. MR 7 4R 44 7 B ORI E FR4T ICPMS U-Pb 8 4 S Ll =5 3. B4R, 48: 1328-1334

B, SKREMF, TIZR, 2. 2010. 854 La-ICP-MS U-Pb 5 Az B “Ar/* Ar R4 F Hot e ] 75 5 i 5 e L F 0 A0 20, R RHBRERS 3R,
29: 87-94

R, MRZETC, TRFAK, 1996, AR RN IX P AEAR K L Sr-Nd [F) AL FRHEANE A, s 24k, 70: 35-47

BEIREG, HEA S, BJ7, %5, 2010, KITH R X k-7 FE 2 5 0™ R KA B4 U-Pb SHRIMP E4FE. #4154k, 26:
2653-2664

BEPRES, VERIBE, D75, 2. 2009. g AT 102 & 5 SHRIMP S4B Bk i Bl 11 4% 48 X647 T v 30 388 2% 1 3 m 2 A 2 o Pl ok
RN Z0BR. TP ERF D 45 HhERELE, 39: 979-993

EIg, XIMER, Rfeh, 252009, KITH FHF%E-7 T KAk A 84 U-Pb AR5 R H i =2 . BHEER, 54: 1716-1724

B, M550 1997, RPN AR ELEE &5 5 RO 1) BERRAE. AER MR S HTRE, 30 52-59

T, iR, £25, %.2007. $REE RS AR E R IT. 50 4R, 23: 1441-1456

sRE M, #hehk, EEE, %2013, R EERE KRGS R, b ERS: #hEkEF, 43: 1553-1582

Tl BRRETR, EEJE, 2006, IS RBOEEINE A A LA-ICP-MS #5471 U-Pb F#% & i & 3. HuUi243), 80: 984-994

TRHE, ZE7KZR. 2012, 1A RSN J7 R . dbat: g

Bl

2612



hERE: BB 20144 HFH44H FH12H

RS, T, B 2007, VLG =37 U E S5 A 1 7 54 5 SHRIMP 4F %% b i BR AL 22 R0 A0 A R 2 Y. b i i VF, 53: 2840

TKAEBE, fRSELE, &P R, 552009, HEEE R A A A A BSR4 1 A AR I LY L) R R BRI HIAE T 4R, 16: 234-247

AR, XL, BT, S5, 2012, HERTHE L FING B B DT RAE B T A R L DA e - P R X . T [ B, 399: 871-886

BATAR, K K. 2000, KR A AR E A K- I8 i L AR AUE SR R E R D 2B sERELE. 39: 888-909

*BK K. 2008. i AR KRR T FOEE SR DA -IR i s ). R AR, 53: 2129-2152

AR, BTAR, B 2013, KRR RS E SR K RERESR SR T AR SR AR . B AR, 58: 2233-2239

JAVER, JaH, 0, S 2012, KL NIRRT LB ST O R, A AR, 28: 3051-3066

FM, &0, Bk, %2012, GESURESETTRE Ba-Sr 16K INKBEAFAS FILRE. 5454, 28: 3403-3417

Carter A, Roques D, Bristow C, et al. 2001. Understanding Mesozoic accretion in Southeast Asia: Significance of Triassic thermotectonism
(Indosinian orogeny) in Vietnam. Geology, 29: 211-214

Charvet J, Cluzel D, Faure M, et al. 1999. Some tectonic aspects of the pre-Jurassic accretionary evolution of East Asia. In: Metcalfe I, Ren J,
Charvet J, et al., eds. Gondwana Dispersion and Asian Accretion. Rutterdam: A A Balkema/brookfie. 37-65

Charvet J, Lapierre H, Yu Y W. 1994. Geodynamic significance of the Mesozoic volcanism of southeastern China. J Asian Earth Sci, 68:
387-396

Chen C H, Lin W Y, Lan C Y, et al. 2004. Geochemical, Sr and Nd isotopic characteristics and tectonic implication for three stages of igneous
rock in the Late Yanshanian (Crataceous) orogeny, SE China. Trans R Soc Edinb-Earth Sci, 95: 237-248

Chen C H, Lee C Y, Shinjo R, et al. 2008. Was there Jurassic paleo-Pacific subduction in South China? Constraints of VA Ar dating, elemental
and Sr-Nd-Pb isotopic geochemistry of the Mesozoic basalts. Lithos, 106: 83-92

Chen C H, Hsieh P S, Lee C H, et al. 2011. Two episodes of the Indosinian thermal event on the South China Block: Constraints from LA-ICPMS
U-Pb zircon and electron microprobe monazite ages of the Darongshan S-type granitic suite. Gondwana Res, 19: 1008-1023

Chen L, Zhao Z F, Zheng Y F. 2014. Origin of andesitic rocks: Geochemical constraints from Mesozoic volcanics in the Luzong basin, South
China. Lithos, 190-191: 220-239

Cho D L, Lee S R, Armstrong R. 2008. Termination of the Permo-Triassic Songrim (Indosinian) orogeny in the Ogcheon Belt, South Korea:
Occurrence of ca. 220 Ma post-orogenic alkali granites and their tectonic implications. Lithos,105: 191-200

Dai L Q, Zhao Z F, Zheng Y F. 2014. Geochemical insights into the role of metasomatic hornblendite in generating alkali basalts. Geochem
Geophys Geosy, doi: 10.1002/2014GC005486

Deng Z B, Liu S W, Zhang L F, et al. 2014. Geochemistry, zircon U-Pb and Lu-Hf isotopes of an Early Cretaceous intrusive suite in northeastern
Jiangxi Province, South China Block: Implications for petrogenesis, crust/mantle interactions and geodynamic processes. Lithos, 200-201:
334-354

Dong S W, Li T D, Li Q T, et al. 2013. Progress in deep lithospheric exploration of the continental China: A review of the SinoProbe.
Tectonophysics, 606: 1-13

Engebretson D C, Cox A, Gordon R G. 1985. Relative motion between oceanic and continental plates in the Pacific Basin. Geol Soc Amer Spec
Pap, 206: 1-59

Gilder S A, Gill J, Coe R S. 1996. Isotopic and palaeomagnetic constraints on the Mesozoic tectonic evolution of south China. J Geophys Res,
101: 16137-16154

Guo F, Fan W M, Li C W. 2012. Multi-stage crust-mantle interaction in SE China: Temporal, thermal and compositional constraints from the
Mesozoic felsic volcanic rocks in eastern Guangdong-Fujian provinces. Lithos, 150: 62-84

He C S, Dong S W, Santosh M, et al. 2013. Seismic evidence for a geosuture between the Yangtze and Cathaysia Blocks, South China. Scientific
Reports, 3: 1-7

Hee S, Kwon S T. 2005. Mesozoic episodic magmatism in South Korea and its tectonic implication. Tectonics, 24: 1-18

Hildreth W, Moorbath S. 1988. Crustal contributions to arc magmatism in the Andes of central Chile. Contrib Mineral Petrol, 98: 455-489

Hsii K J, Li J L, Chen H H, et al. 1998. Mesozoic overthrust tectonics in South China. Geology, 16: 418-421

Huang Z G, Gao C L, Ji R S. 2005. Analysis of evolution of Meso-Cenozoic basins in southern North China. Oil Gas Geol, 26: 252-256

Ichikawa K, Mizutani S, Hada I, et al. 1990. Pre-Cretaceous Terranes of Japan. Osaka: Nippon Insatsu Shuppan Corporation Limited. 553: 413

Jahn B M. 1974. Mesozoic thermal events in Southeast China. Nature, 248: 480-483

Jahn B M. 1986. Mid-ocean ridge or marginal basin origin of the East Taiwan Ophiolite: Chemical and isotopic evidence. Contrib Mineral Petrol,
92: 194-206

Jahn B M, Zhou X H, Li J L. 1990. Formation and tectonic evolution of Southeastern China and Taiwan: Isotopic and geochemical constraints.
Tectonophysics, 183: 145-160

2613



TR R UG- A RS ST

Jiang G M., Zhang G B, Lii Q T, et al. 2013. 3-D velocity model beneath the Middle-Lower Yangtze River and its implication to the deep
geodynamics. Tectonophysics, 606: 36-47

Jiang Y H, Jiang S Y, Dai B Z, et al. 2009. Middle to Late Jurassic felsic and mafic magmatism in southern Hunan Province, Southeast China:
implications for a continental arc to rifting. Lithos, 107: 185-204

Jiang Y H, Zhao P, Zhou Q, et al. 2011. Petrogenesis and tectonic implications of Early Cretaceous S- and A-type granites in the northwest of the
Gan-Hang rift, SE China. Lithos, 121: 55-73

Kim S W, Kwon S, Hee J K, et al. 2011. Geotectonic framework of Permo-Triassic magmatism within the Korean Peninsula. Gondwana Res, 20:
865-899

Koppers A A P, Morgan J P, Morgan J W, et al. 2001. Testing the fixed hotspot hypothesis using “’Ar/*’Ar age progressions along seamount trails.
Earth Planet Sci Lett, 185: 237-252

Lan C Y, Chung S L, Shen J S. 2000. Geochemical and Sr-Nd isotope characteristics of granitic rocks from northern Vietnam. J Asian Earth Sci,
18: 267-280

Lan C Y, Chung S L, Long T V. 2003. Geochemical and Sr-Nd isotopic constraints from the Kontum Massif, central Vietnam on the crustal
evolution of the Indochina block. Precambrian Res, 122: 7-27

Lepvrier C, Maluski H, Vu Van Tich, et al. 2004. The Early Triassic Indosinian orogeny in Vietnam (Truong Son Belt and Kontum Massif):
Implications for the geodynamic evolution of Indochina. Tectonophysics, 393: 87-118

Ling M X, Wang F Y, Ding X, et al. 2009. Cretaceous ridge subduction along the Lower Yangtze River Belt, Eastern China. Econ Geol, 104:
303-321

Li H, Ling M X, Li C Y, et al. 2012. A-type granite belts of two chemical subgroups in central eastern China: Indication of ridge subduction.
Lithos, 150: 26-36

Li X H. 2000. Cretaceous magmatism and lithospheric extension in southeast China. J Asian Earth Sci, 18: 293-305

Li X H, Chen Z G, Liu D Y, et al. 2003. Jurassic gabbro-granite-syenite suites from Southern Jiangxi province, SE China: Age, origin, and
tectonic significance. Int Geol Rev, 45: 898-921

Li X H, Li Z X, Li W X. 2006. Initiation of the Indosinian orogeny in South China: Evidence for a Permian magmatic arc on Hainan Island. J
Geol, 114: 341-353

Li X H, Li Z X, Li W X, et al. 2007. U-Pb zircon, geochemical and Sr-Nd-Hf isotopic constraints on age and origin of Jurassic I- and A-type
granites from central Guangdong, SE China: A major igneous event in response to foundering of a subducted flat-slab? Lithos, 96: 186-204

Li X H,Li Z X, Li W X, et al. 2013. Revisiting the “C-type adakites” of the Lower Yangtze River Belt, central eastern China: In-situ zircon Hf-O
isotope and geochemical constraints. Chem Geol, 345: 1-15

LiZ L, Zhou J, Mao J R, et al. 2013. Zircon U-Pb geochronology and geochemistry of two episodes of granitoids from the northwestern Zhejiang
Province, SE China: Implication for magmatic evolution and tectonic transition. Lithos, 179: 334-352

Li Z X, Li X H. 2007. Formation of the 1300 km-wide intracontinental orogen and postorogenic magmatic province in Mesozoic South China: A
flat-slab subduction model. Geology, 35: 179-182

Li Z X, Li X H, Chung S L, et al. 2012. Magmatic switch-on and switch-off along the South China continental margin since the Permian:
Transition from an Andean-type to a Western Pacific-type plate boundary. Tectonophysics, 532-535: 271-290

Liu X, Fan H R, Santoshi M, et al. 2012. Remelting of Neoproterozoic relict volcanic arcs in the Middle Jurassic: Implication for the formation of
the Dexing porphyry copper deposit, Southeastern China. Lithos, 150: 85-100

Lo C H, Yui TF. 1996. “*Ar/*’ Ar dating of high-pressure rocks in Tananao basement complex, Taiwan. J Geol Soc China, 39: 13-30

Li QT, YanJ Y, Shi D N, et al. 2013. Reflection seismic imaging of the Lujiang-Zongyang volcanic basin, Yangtze Metallogenic Belt: An
insight into the crustal structure and geodynamics of an ore district. Tectonophysics, 606: 60-77

Mao J R, Tao K'Y, Yang Z L, et al. 1997. Geodynamic background of the Mesozoic intracontinental magmatism in Southeast China. Chin J
Geochem, 16: 230-239

Mao J R, Hu Q, Xu N Z, et al. 2003. Geochronology and geochemical characteristics of the Early Mesozoic Tangquan Pluton, Southwestern
Fujian and its Tectonic Implications. Acta Geol Sin, 77: 361-371

Mao J R, Li Z L, Zhao X L, et al. 2010. Geochemical characteristics, cooling history and mineralization significance of Zhangtiantang pluton in
South Jiangxi Province, China. Chin J Geochem, 29: 53-64

Mao J R, Takahashi Y , Kee W S, et al. 2011. Characteristics and geodynamic evolution of Indosinian magmatism in South China: A case study
of the Guikeng pluton. Lithos, 127: 535-557

Mao J R, Ye H M, Liu K, et al. 2013. The collision-extension event between the South China Block and the Paleo-Pacific Plate: Evidence from

2614



hERE: BB 20144 HFH44H FH12H

Indosinian alkaline rocks in Dashuang, eastern Zhejiang. Lithos, 172: 81-97

Maruyama S, Isozaki Y, Kimura G, et al. 1997. Paleogeographic maps of the Japanese islands: Plate tectonic synthesis from 750 Ma to the
present. Island Arc, 6: 121-142

Nagy E A, Maluski H, Lepvrier C. 2001. Geodynamic significance of the Kontum Massif in central Vietnam: composite *“’Ar/*Ar and U-Pb ages
from Paleozoic to Triassic. J Geol, 109: 755770

Nguyen T T B, Satir M, Siebel W, et al. 2004. Granitoids in the Dalat zone, southern Vietnam: Age constraints on magmatism and regional
geological implications. Int J Earth Sci (Geol Rundsch) 93: 329-340

Nakajima T. 1996. Cretaceous granitoids in SW Japan and their bearing on the crust-forming process in the eastern Eurasian margin. Trans R Soc
Edinb-Earth Sci, 315: 183-191

Nakano N, Osanai Y, Owada M, et al. 2004. Decompression process of mafic granulite from eclogite to granulite facies under
ultrahigh-temperature condition in the Kontum Massif central Vietnam. J Mineral Petrol Sci, 99: 242-256

Nam T, Sano Y, Terada K, et al. 2001. First SHRIMP U-Pb zircon dating of granulites from the Kontum Massif (Vietnam) and tectonothermal
implications. J Asian Earth Sci, 19: 77-84

Nasdala L, Hofmeister W, Norberg N. 2008. Zircon 257 Ma homogeneous natural reference material for the ion microprobe U-Pb analysis of
zircon. Geostandard Geoanal Res, 32: 247-265

Owada M, Osanai Y, Nakano N. 2007. Crustal anatexis and formation of two types of granitic magmas in the Kontum Massif central Vietnam:
Implications for magma processes in collision zones. Gondwana Res, 12: 428-437

Rowley D B, Xue F, Tucker R D. 1997. Ages of ultrahigh pressure metamorphism and protolith orthogneisses from the eastern Dabieshan: U-Pb
zircon geochronology. Earth Planet Sci Lett,151: 191-203

Shi DN, Lii Q T, Xu W Y, et al. 2013. Crustal structure beneath the middle-lower Yangtze metallogenic belt in East China: Constraints from
passive source seismic experiment on the Mesozoic intra-continental mineralization. Tectonophysics, 606: 48—-59

Sun W D, Ding X, Hu Y H, et al. 2007. The golden transformation of the Cretaceous plate subduction in the west Pacific. Earth Planet Sci Lett,
262: 533-542

Sun W D, Yang X Y, Fan W M, et al. 2012. Mesozoic large scale magmatism and mineralization in South China: Preface. Lithos, 150: 1-5

Sun Y, Ma C Q, Liu Y Y, et al. 2011. Geochronological and geochemical constraints on the petrogenesis of late Triassic aluminous A-type
granites in southeast China. J Asian Earth Sci, 42: 1117 -1131

Swell R J, Davis D W, Campbell S D G. 2012. High precision U-Pb zircon ages for Mesozoic igneous rocks from Hong Kong. J Asian Earth Sci,
43: 164-175

Tong W X, Tobisch O T. 1996. Deformation of granitoid plutons in the Dongshan area, southeast China: Constraints on the physical conditions
and timing of movement along the Changle-Nanao shear zone. Tectonophysics, 267: 303-316

Wang F Y, Ling M X, Ding X, et al. 2011. Mesozoic large magmatic events and mineralization in SE China: Oblique subduction of the Pacific
plate. Int Geol Rev, 53: 704-726

Wang G G, Ni P, Zhao K D, et al. 2012. Petrogenesis of the Middle Jurassic Yinshan volcanic-intrusive complex, SE China: Implications for
tectonic evolution and Cu-Au mineralization. Lithos, 150: 135-154

Wang Y, Zhao Z F, Zheng Y F, et al. 2011. Geochemical constraints on the nature of mantle source for Cenozoic continental basalts in
east-central China. Lithos, 125: 940-955

Wang Y J, Zhang Y H, Fan W M, et al. 2005b. Structural signatures and “*’Ar/*’Ar geochronology of the Indosinian Xuefengshan transpressive
belt, South China Interior. J Struct Geol, 27: 985-998

Wang Y J, Fan W M, Peng T P, et al. 2005a. Element and Sr-Nd systematics of early Mesozoic volcanic sequence in southern Jiangxi Province,
South China: Petrogenesis and tectonic implications. Int J Earth Sci, 53: 53-65

Wang Y J, Fan W M, Sun M, et al. 2007b. Geochronological, geochemical and geothermal constraints on petrogenesis of the Indosinian
peraluminous granites in the South China Block: A case study in the Hunan Province. Lithos, 96: 475-502

Wang Y J, Fan W M, Cawood P A, et al. 2007a. Indosinian high-strain deformation for the Yunkaidashan tectonic belt, South China: Kinematics
and “Ar/°Ar geochronological constraints. Tectonics, 26, doi: 10.1029/2007TC00209

Wang Y J, Fan WM, Cawood P A, et al. 2008. Sr-Nd-Pb isotopic constraints on multiple mantle domains for Mesozoic mafic rocks beneath the
South China Block hinterland. Lithos, 106: 297-308

Wang Y J, Fan W M, Zhang G W, et al. 2013. Phanerozoic tectonics of the South China Block: Key observations and controversies. Gondwana
Res, 23: 1273-1305

Wang Z H, Lu H F. 2000. Ductile deformation and OAPAr dating of the Changle-Nanao ductile shear zone, southeastern China. J Struct Geol,

2615



TR R UG- A RS ST

22:561-570

Williams I S, Cho D L, Kim S W. 2009. Geochronology, and geochemical and Nd-Sr isotopic characteristics of Triassic plutonic rocks in the
Gyeonggi Massif, South Korea: Constraints on Triassic post-collisional magmatism. Lithos, 107: 239-256

WuFY,JiWQ, Sun D H. 2012. Zircon U-Pb geochronology and Hf isotopic compositions of the Mesozoic granites in southern Anhui Province,
China. Lithos, 150: 6-25

WuR X, Zheng Y F, Wu Y B, et al. 2006. Reworking of juvenile crust: element and isotope evidence from Neoproterozoic granodiorite in South
China. Precambrian Res, 146: 179-212

Wu Y B, Zheng Y F. 2013. Tectonic evolution of a composite collision orogen: An overview on the Qinling-Tongbai-Hong’an-Dabie-Sulu
orogenic belt in central China. Gondwana Res, 23: 1402-1428

Wyllie P J. 1984. Constraints imposed by experimental petrology on possible and impossible magma sources and products. Philos Trans R Soc,
A310: 439-456

Xu X B, Zhang Y Q, Shu L S, et al. 2011. La-ICP-MS U-Pb and “’Ar/*’Ar geochronology of the sheared metamorphic rocks in the Wuyishan:
Constraints on the timing of Early Paleozoic and Early Mesozoic tectono-thermal events in SE China. Tectonophysics, 501: 71-86

Xu Z, Zhao Z F, Zheng Y F. 2012. Slab-mantle interaction for thinning of cratonic lithospheric mantle in North China: Geochemical evidence
from Cenozoic continental basalts in central Shandong. Lithos, 146-147: 202-217

Yang J H, Chung S L, Wilde S A, et al. 2005. Petrogenesis of post-orogenic syenites in the Sulu Orogenic Belt, East China: Geochronological,
geochemical and Nd-Sr isotopic evidence. Chem Geol, 214: 99-125

Yang S Y, Jiang S Y, Zhao K D, et al. 2012. Geochronology, geochemistry and tectonic significance of two Early Cretaceous A-type granites in
the Gan-Hang Belt, Southeast China. Lithos, 150: 155-170

Yang Y T. 2013. An unrecognized major collision of the Okhotomorsk Blockwith East Asia during the Late Cretaceous, constraints on the plate
reorganization of the Northwest Pacific. Earth-Sci Rev, 126: 96-115

Yao J L, Shu L S, Santosh M, et al. 2013. Geochronology and Hf isotope of detrital zircons from Precambrian sequences in the eastern Jiangnan
Orogen: Constraining the assembly of Yangtze and Cathaysia Blocks in South China. J Asian Earth Sci, 74: 225-243

Yao J L, Shu L S, Santosh M, et al. 2014. Neoproterozoic arc-related mafic-ultramafic rocks and syn-collisiongranite from the western segment
of the Jiangnan Orogen, South China: Constraints on the Neoproterozoic assembly of theYangtze and Cathaysia Blocks. Precambrian Res, 243:
39-62

Ye HM, Mao J R, Zhao X L, et al. 2013. Revisiting to the Early Yanshanian (190~170 Ma) igneous activity in Nanling Mountains, South China:
Geochemistry and geodynamic implications. J Asian Earth Sci, 72: 108-117

Yi K, Cheong C S, Kim J, 2012. Late Paleozoic to Early Mesozoic arc-related magmatism in southeastern Korea: SHRIMP zircon geochronology
and geochemistry. Lithos, 153: 129-141

Yuhara M, Kagami H, Nagao K. 2000. Geochronological characterization and petrogenesis of granitoids in the Ryoke belt, Southwest Japan Arc:
Constraints from K-Ar, Rb-Sr and Sm-Nd systematic. Island Arc, 9: 64-80

Zeng Q T, Mao J R, Chen R. 2008. SHRIMP zircon U-Pb dating and cooling history of Tianmenshan pluton in South Jiangxi province and their
significances in ore deposit geology. Chin J Geochem, 27: 276-284

Zhang F F, Wang Y J, Chen X Y, et al. 2011. Triassic high-strain shear zones in Hainan Island (South China) and their implications on the
amalgamation of the Indochina and South China Blocks: Kinematic and **Ar/*’Ar geochronological constraints. Gondwana Res, 19: 910-925

Zhang H, Ling M X, Liu Y L, et al. 2013. High oxygen fugacity and slab melting linked to Cu mineralization: Evidence from Dexing porphyry
copper deposits, Southeastern China. J Geol, 121: 289-305

Zhang J J, Zheng Y F, Zhao Z F. 2009. Geochemical evidence for interaction between oceanic crust and lithospheric mantle in the origin of
Cenozoic continental basalts in east-central China. Lithos, 2009, 110: 305-326

Zhang S B, Zheng Y F. 2013. Formation and evolution of Precambrian continental lithosphere in South China. Gondwana Res, 23: 1241-1260

Zhang Y Q, Dong S W, Shi W. 2003. Cretaceous deformation history of the middle Tan-Lu fault zone in Shandong Province, eastern China.
Tectonophysics, 363: 243-258

Zhao X L, Mao J R, Ye H M, et al. 2013a. New SHRIMP U-Pb zircon ages of granitic rocks in the Hida Belt, Japan: Implications for tectonic
correlation with Jiamushi massif. Island Arc, 22: 508-521

Zhao Z F, Zheng Y F, Zhang J, et al. 2012. Syn-exhumation magmatism during continental collision: Evidence from alkaline intrusives of
Triassic age in the Sulu orogen. Chem Geol, 328: 70-88

Zhao Z F, Dai L Q, Zheng Y F. 2013b. Postcollisional mafic igneous rocks record crust-mantle interaction during continental deep subduction.
Sci Rep, 3.3413, doi: 10. 1038/srep 03413

2616



hERE: BB 20144 HFH44H FH12H

Zheng Y F, Wu R X, Wu Y B, et al. 2008. Rift melting of juvenile arc-derived crust: Geochemical evidence from Neoproterozoic volcanic and
granitic rocks in the Jiangnan Orogen, South China. Precambrian Res, 163: 351-383

Zheng Y F, Chen R X, Zhao Z F. 2009. Chemical geodynamics of continental subduction-zone metamorphism: insights from studies of the
Chinese Continental Scientific Drilling (CCSD) core samples. Tectonophysics, 475: 327-358

Zheng Y F. 2012. Metamorphic chemical geodynamics in continental subduction zones. Chem Geol, 328: 5-48

Zheng Y F, Xiao W J, Zhao G C, 2013. Introduction to tectonics of China. Gondwana Res, 23: 1189-1206

Zhou L Q, Xie J Y, Shen W S, et al. 2012. The structure of the crust and uppermost mantle beneath South China from ambient noise and
earthquake tomography. Geophys J Int, 189: 1565-1583

Zhou X M, Li W X. 2000. Origin of Late Mesozoic rocks in southeastern China: Implications for lithosphere subduction and underplating of
mafic magmas.Tectonophysics, 326: 269-287

Zhou X M, Sun T, Shen W Z, et al. 2006. Petrogenesis of Mesozoic granitoids and volcanic rocks in South China: A response to tectonic
evolution. Episodes, 29: 26-33

2617



