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1990,19971 5 3K [E f5 45 . 1988 5 F 3 /2 %, 1989; J& 1F [
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My A6 Z8 06 A5 A 367 ~490Ma ¥ P B AL dp 4
FFRUBE) (3K 520 25, 19945 P T 45 45,1996 5 Xue et
al. ,1996 ;7K E545,1988; Liu et al. ,1989) N &
D R T N TR U & W v
1995; Lerch et al. , 1995; 9 Ji% 7. &, 1997 ; Zhai et
al. ,1998) . iR C U], H AT A JNAE BB 20—
A2 C AR FIGIE . LM # T X
WU 1 5 KO A AR A T e A R AR
Kl (R85 3% . 2008)
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LR GBI R B T R 2 IR IR R 5 IR
5 DA B 5 o oI 39 AE B VR A . KU - L PH DBy 2 A
REHABAGTEX N FEEWMA(EHREEE,1978; £
WATAE,1982) oM 2 th N B8 TR 2 R S
P AE LI A 3 A 30 46 22 08 1 SR 2% 1 i B fn
NP 3 ke AE L AR B A B T AR
R (A 5 555, 2006) s TEJR 2 R Bk i R B T 8T
T B Bk A CIEL R 45, 20075 £ 9 45, 2009 LA
AR 5 VAT T 1] 7 14 G U B L 2 R AT B D A
TR —HHL 22 1l DX A 44 R R A YRR A A K Ll s AL
TE BT 00 wfrndy 5 IR BR 858 GBX F AR 55, 1995 5 12 SCBR 5
2002) , H A SRR 20 Al ik R ER A . AL R
SN Ue A 20 1 VA T 1Y YR K B AL D BRUIA B R
(FAEF55 19915 3w AT 45, 199651997 . #8751 KL
- 11 PO T 2 0 s I 2 0 I AT G 4 B S T S 1 R
(K 2¢),

5 A M P 0 B3 ol by 43R I IR T
BNRRAE s 25 Fh b B AR A O A DTRURE S H A
R 7K R B AR H b 1) R 328 T 0 K. B e S I K B
ARFIE o b PR AR 5 A b R AR R A R L B S
JIN M 7S B R AR B (CF ke 45, 2002) . TR TaE
T AP RS AR R E T L HER R o BR
AL B K I R 3R WL A 5 04 Al R
ZR U4 U 4 FR B SR B TR X5 B 5 R AL A R S A
YRBRE AT R R BERDIE XS HHEAE S
IR VIR X 2 78 0T B/ B TR B
B s 0 MR L2 oy FRD 2 0 T B 5 2R 8
e 4 a0 EBIU BT 2 KRl %, i )8 DUAR Y ok
H 2 1) 35 PR B8 1 5 A1 BT (F1 B8 4%, 20025 2007 5 Yan
et al. ,2006a,b)

5 ML A

Hy 3 A T R - BB - B - - A AR T 3
ZF ) K VLR IV B DL L 22 R 5 ] —
ARG 113 A5 D R A P R S g M 2 B ey =l
FF 2H RS ) Sl W 7l (R 2 LA, 1997 5 3K A 45, 200 1)
FRLCE D)

T 23 04 8 AR 2 5 A T2 Hy R U R e 4 A (T
2) . BRI L ALFE IR A I LA
PE IR R S 5 R 0T R e e D RRD 4
T 5 T AN A B 2 0] Ay W 2 4 fih (S 2 45,1999 £
W ,2008) ,

TE T 23 W8 3G A 2 55 T o 20 A A B 1 R
Sl e DRI o S 1] R 3K Ak 27 43 BT 25 5

FERW] Xl s BRI EE TR R B
45 AR T2 BT R P RN R By 9K 3R S5 A
SHRIMP # 47 U-Pb & 423K 14 19 I iU AE % 2 667 +
8Ma.,771+8Ma.,778 +8Ma . 446 +=6Ma. 455+ 5Ma
(E#,2008) o Hip AR 5l i e ¢ T 2% S i F 58 36 1)
A5 A R B SUE SRR G RS 5k B LR B
RIRAR 2 i Pk R s Bk (AR O 4
1996 ; #i 41 HA 45 . 2002, 2003)  H v S I 5 T AL
0y 841 ~ 812Ma., W K HE &% 5 JE L ARy 827 ~
808Ma(F] 4 N 4§,2007) , #5484 2 i X Bk A=
BORLTETE S AR DU AR 3 ORI B s £ h R
WrERL SR n (ESESF. 1999 . K
TE K (1986 75 K 8 2R 52 10 it [X 114 ¢ ek Jo A v 26 B
T PR B R W W 2% G b 4 Paraortnograptus
sp. » H1 G DA 7K TR F A A 1R R i 44 R AR 2. 7R B
EL W BH LB L0 1] S K e A B R A v R B
FE R4 1y /e Al A A ep e Z T i B A 4L 2 TR
—r AN SRR DR R LR (O = %5,
1992) o FATLE [ — JA Yo b R L5 B 22 3 b (i
Ve F 20 iy 3 F e A A AR T e b AR AR AR B A
JUT i BRI F A (£ .2008) . E 535
(LO9DFETE R S I B e B T A e 22 ik

5 T 25 U 19 A2 2% S5l P o i G ) 6 Jo i R AL o
FRAE 23 AT o 2 W HIE BT 35 3l Rl 120 % 445 CEE SR
45,1995 4R 45, 1999; F W% ,2006) . i — 4 %t
FLOE S A1 5 O WAL Bk AL RRAE R B A
AARAC A BIF 5T . R BT IR Ok A JCla K CE %
2008; F %% ,20099),

FRATHE L 5T N 1R 8 5 A B AR A R B T A
() I AR A A AT (95,2008 5 £ 532 45, 2009) 5 Horp &
BT B B CE SR, 2007) 5 i R e
1002 e I 5 A AR A I B 3R A T ol AU R
AR L B H P AR 3] 271 Ma (4RI (E 7%
2008) . FH . [ 28 e 14 A Al T B 2 I 1]y oy
AR EZFL HRAIBNT _SLR =S4 .

6 FIFRIG IR AT

T 28 I B ST 2 4 LA s A 3 A DA e Y 2
TE VU 2 B =78 0 R AR U Tl T % B0 PG R DA A3 1Y
KA CIE 1) o B R I 3 DX R 28 10 R R4 L o ik
PRk Jls A 3 e 3[R 20 AR 9 AE
[ e o6 - N B A SR T eoh il LN i
K DL PN A RR A7 i 2 IR Kl e
[F)AG 180 RV & 95 76 A7 2R VDU & R ) — 7
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Fl PR U YT A B8 G R R 0 A R R P Ll R T
IR URR A A [ 4 A PR 2 RN
6.1 EZEOIN(E 2a)

F O R A AW A K s okl
JA & A UL I B 8 2 b B, XS A E 3%k s
RNEAHEGR S BEAER . HERKLBED
HAOUE MAEA B Oh ) + 2 1lA 0k
B (R + IR ECE .

BB AR KA S U A B e AR T
19895 PR VY 48 DX I 1 JiT 75, 1989 5 X4 2 45, 19905
EZR 1990 ZE /4, 19915 28 #0445, 1992, 1994 5 i
PEHE 4F L 19935 £ IR AR S8, 19955 5K 2% 3 5%, 20025
Druschke et al., 2006) ., %8 ®X-7% & 40 (= & #%,
1959) (BLy A= AR-F Jfg 4t CBF AR 3R 45, 1979 D) e
R (R, 19669 ; {8 %,1996,1997; Hanson
et al. ,2002) (IR . FRATHE H R & SCE B -+
WU ] 22 JRRD AR T BT R AR OF S e A 1 A
TFAA ML e R A A 38 FRE R = AR B AR R
e 28 (F R 45 .2009),

OB s RT3 R 5L AR E AN
AP G By K8 ¢ 355 3h . 19895 ML 5%, 1989;
R SE 19905 B BEAF 45, 19935 F 58 445, 199434
S2AE 1997 5 134 A%, 20045 25 7k K45 ,2006) LAY
AR UL T4, 1998 X Bk BE 4. 1999) K i 34
A8 CE PRI %, 1996a, 1996b, 2007; 5 — {8 45,
1996, T 4§ 2% %5, 1998; 44 % X %%, 2001; Wang et
al. ,2008) \VEHFF A KEEMR A UL Gk P15,
1993 X1 [ HU%5, 1993 ; 5% FE A5 55, 2001) | g 4k 44 ik
TR Ul CEMR 52,1995 E R KR 45,1999 ) Al i
B (2 E 50, 1984)

B P4 45 (1993) 30 8 72 40 11 8 A1 2 Fl g A1 M Bk
b2 23 A - HL 28 e W 28 10 BE 40 Kl s B R T i
KRG 3 PR L T AR R AL G 4 5 1 L
B E BT 5 INE0G SR 2 Kl EH G . it
AT R BR AL 2 40 2R AR S R
(A SRR Ve O o BRI R A R
PRI W LA S g v 2R 510 o . R BT 590K AR
FHARARLATRRAE , BP Kl R & B B0 3 22 DL R 3 &R 4
(18 LT Bl R = AR 0 DS Rt 2R 50 L A
B B, W AT BB & B B R A Il s T 2R R K
I RVG B R WA e o i i A 2B S
A2 BN S W e HE OV S AR R 7 B T
PLBE 2B B, o KO TR R 5 S ) i K
IR CE R4, 20039 5 5 4 N 5F,2004)) i 44 15

ZE (2007 WFFRIN Iy 3 I WU R 4 2 e 2 738 o A
VR SRR 2 i e i LU 3 e =R R DI A Ve = = B
R ALERE . RN MORB B X i 4 0 # 1
JCE KA SR R M BR AL R B AR X
HMEEARGGIC. T IR2E 5 (2003) XL F 31, K
2 PP RIZR V) 300 = 3t 1) 5 o R AT T b BR Ak 2 40 F
5% AR 2 TR R AN () A 32 20 58 FBIL A 0% 7 40 22 3
TR - A BRVE 200 oh A G b .
R TG RGN LR WY, 28 14 R B A2 X A
HA W5 X R A FRIE (ZE K REF 2006a) 5 38 1T 38
Ui LV b X AR i A BRI SEIR TR
P.& Mg® g AL O, /TiO, 45 &, AT 35 2 T %
(Rt BR AL 25 R . (AR JK K AEL,2006D)

AR O KL S R F LY T B IR
B . H T AR IR0 AR RS T 0 3 o o A
(K B34, 2006) , A HAL SR B A BB A . Sk 38
1 g 0] R0 2 50 114 Sl = e, DX 5 oo 0 S i 44 o A
SRALL MR AR AR 6
6.2 AEZI

[ ROR YR R U R PR LN
R 1 A 3 0 Il g R R A e 2 = BB Al 4 1 0 Bk
KON TR AT AR 8k 25D 5 DL R = A6 A B
F Sl 00 2 R — T 2 1 P R K L e AR T S (A
2b).,

KA LLR . =6 A BEAE £ BE A b 24 1
G E IR . SRS (1998, 1999 1ETY &
I G000 4 v R B oty AR AR A Ay SR IR
AEAT RAF B X =R A BERIVE 2 BF KL A HEAT T R
FAMAE : F0 G AL 35 35 18 AF 8% 43 51 Ry 904+
18Ma, 900+ 12Ma, 895 + 8Ma, [ %l Ik 41 3 25 i 4Y
45 2 TH AR Y 4 R 946 +8Ma, 949 4 10Ma, 950 +
12Ma (3% SCEEAE,2002) 5 PSR ES 41 F B I AR I8 0
840~820Ma X Ui 45 2006) , Bk K242 A 2 P
SRR IR A TP BB Ar-Ar R 796
+20Ma , 5B K A BHS A B 2 B Rb-Sr 41
824.8+3.8Ma, £ U-Pb AL I 38 AR N
876Ma, T 38 MUAFEME 2928 273Ma, KR A N K &
PRFNEE VLI M KA R AT 1) Sm-Nb 45 B 26 4 i hy
837+ 26Ma (K 5218 25, 2000) ; &% [F] f31 5 5E 4F 3K
VT VA R 2y 785 £ 88Ma (3% U 45, 2001) 5
VLI MK A B 4 SHRIMP U 4 820 = 10Ma ~
780+ 14Ma(Zhou et al. ,2002) ; T 3% 15 i) 7+ {4 v %%
= N KA W4 SRR 764 2Ma, B K E AR
K AE K RS AR 778 £ 5 Ma Gl RUTE &5
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2006) . KL 4G B R TE N IR D2 B ATA R TS &
E 1) AR B AR A B T AR (R 2 LA, 2001 5 8 44 1
25,2003 = 845, 2003) il i E A L A0 R IR
2 JONTTRR S I 78 v SR 318 4 28 19 161 11k
A1 5 [ FEVE S 19 02 B 9 0 O A G 0 )
e 2 RSB A R A SIS AR AR s TR R
F14) 8 2k thE R 1 R e g At e 96 b A GRS
45,2009 F o2 # 4, 2009) . [ M. 5 E P9 £ B =
U XEY i =N R

BT VE 2 B I T8 B #1558 A AR
T b 1L 2 O TR A 25, 1988) L K IR k1l i (g it
FEAE, 19935 12 SCELAE, 2002 5 i 4 R 45, 2003) K fili
M A K o s O AR 45, 19965 1 2% 45, 20015 #
Z M4, 2003) A [N IR .

TSR (1998) X KA 1 4 FPN 50T 20 K 1 1
A A AT 5 B IR AL A AR AR S0 A BEIPE £ ok
T8 BT 8 ORI B L 3L B 92 AL & T 7 & 9K 1] %
i A 3 O 5 5 O bl R R A A R, — S B IR K
CONZETT AL AR A 48D 5 2 IR P 2 ok - B
C=BRERZED 5 1 0 0ok 41 A0 = 35 21 %) K 1 5 T8 3 b5
Sk R 5 9IK 5 X6 PN SR T 4 1 R e 2 R 1 i S A4
Ji 25 T2 AT A o B 5 R R W JE T Sh B 2R DT .
ZRERAE (2001) % P G2 40T A 1 L-DT BUA 19 4 1 2R T
G3 M AR 5 AR T
6.3 REIN

A T R R A T AR B A R
B eV I b DX — 7 ) U YT B /8 P R L [ A B
(B 20>, g th i e JRUJEL L 2 L AT R o 06y
T FH G VU BE )2 0T A0 2 G R ) T 45 AL A5 AR AN [ [X
BABRES BWERUEE HEET T XZRE.
YL I SO B0 S IR PE B R P 0 A A

AN
[SY

M LUK B 5% 38 6T B VG “2e B — 7 1) 0% Y]
FVGE PG R 4T Sy S i 9E B 20 AL A FE 45, 19915 7K L
37.%,1999,2002; 1% X2, 2001 3 8 A% ,2002a,
2002b; 3F L4, 2002 5K 53 1F 45, 2002a; 2 4 01 45,
2003)  FRATTLE A SR B K B K I Eg M0 0 YT K 2%
OB g o 2 Z 1) R 2 R B )2 K
KU TR b 5 B A v 43 8 R A it R AT
A s %P8 2 B B A SR B K R R IR B
SRR 11 g RUBL L B T b A 1 P ) B XCBH A 1 7 0
WX R R BUE KB AR T 18 MFHE L
Wit SHRIMP 4% 47 U-Pb [A) {7 & W4k . 76 R —F¢
m R 1A 659 ~847Ma 4RI A1, Horh 43 B AR T

418+8Ma,377+7Ma, 334+ 13Ma, 288 = 2Ma, 283
+10Ma, 258 = 3Ma 55— Z 51 W iy A= A 4F 0% 506 . 3%
A 22 R b DX 1 2 0 YT B R B 0 R O B T e o 2R AR
(ERESE,2009),

Xof R U YT RS P B K L Y TR B i R R
HATA 2R KRR A LR A (I %,
1996 #H 2 [ 55, 2004 5 J&] 4 #K 55, 19955 5K B 57 55,
1999 R LA, 2001 ; 5K B £ 48, 2001 5 w2 SC B 4%,
2002a) IR 7 M HL BE X R (G 3C5E.2002b) FE)
IR K B (B SCRR A, 2002b 5 5K SR I 45, 2002)

AL A HER L 2E SRR AR 20 A 25 R 3 B R U i)
FE R0 PG R L o 2 B A i BE R 51 b R Ak 2 R AE
PR I T R 2 A M BR R 2% B S B 2 A
IRBE L H H AT BB S kLl oI 3 4 S 43 . IR T g
M P A A R AIE 5 DR B 5 22 55 RIS 80 34 o T ok
LLSIVRRAE o B PG A o ) % 22 5 R S0 s 22 B Y
OLRARRAE « 5 HAH 2R 00 28 1 23 5 oA o 2
SR Bk ki 2% I ) AR 47

SR AR L AF (2006) 3 0L 5 A A G A A e R
+ R TR S W AR AR RIS Y
b DX e R 8 R 0 Y A Ay Al PN L B 2 R e X
FAASTE BT AN BTk 2448 BR 8T 1T R R R 04 T
AL 2 TR 22 R TR JEEL L 25 il X R o] ) Ay 46 i
RA RN X A5 T SRR % 5
9 3 5 5t

23 [R) - 08 VG A L g A A TR IS TR T
TUH IR TC UG R B T o AR . FoR IR 6 R AR R
BRI = F N F— B, S B AR A AT
AL TG B Ly b DX 1% B P AR 0 YT B S e 2 [
— 3t 5T B30 LA B AR AL A A R K
P QIR =BTk ot e h o e i 2 & S e g A 21
DI A T KBS — 5 ) I 2 B Ak i 25 5 0 7
FEFDRE I TR o 1) BE P I o Bl o TR MR I o HAT AH
(7] g B o [0 B 0308 11 v 0 5 A R TN 5 R A
A HUERTL 2 o0 BT 36 W I BB 78 5 5 RN K A T8 8T
KOLREREE . ATA RS (199D WF 9T A 4 8 T4 1
— il AL i B A A U8 A 20 (344 4= 44Ma) ko
HRAE . BRI FRATTIA Ay 22 R il IXC 1y 0 i
B PG 2 B ) B o 2B AR Ll IR ] g S 7R % B 1R
JCHT ARG SR B3 A e i il b= A 1Y

(kS NG TEE S R

ARVGWTZE oA T 28 1009 & 2 e B ol g el
P 28 e 35 A e i LA g (B D
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T JEE R U4 by IX, 25 11 SR 425 1 5 JE ) 2 A Dt 3
FRE AR R LR 1 DURE R 25 D 3 00 8 PH R AR O 50 1
(PUEFESE,1993) o BEFHRE R BUA R B 23
25 I IV VA O (R E A 55, 19915 EE MR 45,
1999) o KGRI 20 Ry A 5 W B Ui e 3 7E P9 1 B 9
OB s B4 A Sy J2& UK N AR Cfl 45 A, 1989 5 X 4 A
2.1990) 43 A 1 3C E - F1-5 0 0 2 DR L A
BB PE BT U Ak, S O KA R
DL B U0 o0 B b5 =) 0 B LA J2 A AR .
KRB — RGN W2, FoATT 8 o ) AT A
7 VLR AR X 255 4 BT R WD B PR RV R L)
1 B AR B RS 15 7 . R R IR TURE
JP AL 5 R K A Hh R K e AR AR K GE 3 AN AT
AE 3 RN AR B AR R JEE B AR R Ll A A
I EEK)ZE KRR R PHRBUE R G5
AU AR Holy K 9 J5 1) 2y NNW-—NNE [a], 4 5
X R 3 E kLS R . BEPFRBUE R VTR
He ] m A0 vh T ¥ F Ak e 2N Bl 2k 90 R 4 T 3 )
(El4 A% ,2002; Hanson et al. ,2002; Druschke et
al. ,200352006) , FATTZ M A KB, 5 ZK M H SR
SRR BE 1) bR R Y ) AR E 1T . R B AT
A R R A UL A R B LRSS
RSN 3 B FARRL S s E B AR 28R
E. IR YORE A R U B I UL RRAR R
Xt A b A A o IEAT T W TE A o AT GE T B DA
M 5 Bk AL 2 4 BT 245 5 26 W LR i K fili &5 9K
A 3 PR 5 XoF by 7K T 1] 255 40 BT T K T
230°~356°, LAy db v b FE B R R, XK
T LA T 28 T IR A M R GE N (S 45, 20039
P64 2005, 2006)

PG & AT UOR 2 2 i = A6 A LTS R 4L Rb
LA B B YR VD A R R R P L A B T AR
R R A S R (R 2b) o AR JEAE OB
WK BN — B — RIS WZSEW . M/
AR EARIEE M E R BAE R B0 F =
2 0 B 0k 2 A B 5 I R A R ALK A A
Sy Ry de i, 36 v BEvE A B R R A WS R B E
Bk —a (B 1. 200, BEEEFESE (1993) %% = 1E
AURE E IR s B o Do . @ b X £
TIN5 B A AR 0325 1 D 5 A 43 0 b Bk Ak 27 5
ZEA AT SRR W A R TRk AR
55K i S 9N f o PR, Rk 0 — A e RO
HI A TR (F 24, 1998 F 2 46,1999) , 4 fi
T2 T — 2k Kl A 5 IR LA AL Y g B AR

SEEPAL L HAT W TR R DT RRURR AL Lt Kt 20
A7 Pl i AR A AR I L D )
A 200,

8 FIRIINE %A

MFHEAOTGS-ZRGMWAEEFEM, 55 F
Moz B (D

FEJG BT 1L XL AL R 43 e B R bl AR B
R=&F, Hh &R MM P kLS s
Wom HoAT WO SRR AE T8 BT AR B 5K 3 B (&
2a) , FEDLEEHLIX . tiF 45 7 55 )2 m AL AT 0 3 o
B VG 2 I P #E i b (B 2b)

FER B LK 9 2% 25707 43 A0 1 20 4 - 5
Wi 24 DA AE B A 1L RUBVS 2 R (I 200 o DA 30T A
S MR UG AT AR 1 Ll A S R A R — B R o Ak
JRUR SRR A R AR A B B A KA kL
WEJE A IO RS S

ERTIR:E il o e Ay N AT N ST A S
BH x5 B F Al —a7 , B2l P S Ol A R
BT SR 5 AN K B 21 . A B P X BAF 1966
SELEEAT 1/20 J7CEE PRI ) ® s i B I by 44 AR
SENFER -2 . J5 R L R JLK A Rl LA
AN TR) 2 A M )2 BT (B P X R BA, 1975 5 Bk Y X
BA . 1988® ; [k 74 b 4 J5y, 1991%® 5 Bk 74 3 5T L BA .
1997® FIBEPH X BN . 1999% ) o fH I i AR AT A Sy B
TRl AT R R KR H N B AL -4
J T b JE TR (B 1/5 5 R 1/25 5 R D R
P 20 38 M 41 FRR 28 T R 41D JR R TR R R s
O3 B O S T U8 A A0 UM A R A A (R
A, 2009) o 76 A7 S5 S5 0 e O B4 1 B v R ) i S
B S H— 8 Mostleriam sp.  JLHHR R
A (FoR R ,1998)

FE AT S35 A0 B B T b Ve A R MR
SO BRI TURR . 78 200 30— A7 B0 T B o
PR RIS 2 6 58 B B3 g UL A REAR A 2 B Bl I
MR A DU, WAL —iF B — &M BUs .
LR T A 32 00 2% 00 o 2 0 VR R K O 8 R ok A
B9,

FRAE A6 A B L — 15 Sk o Ol Rk A A i
(025 A R BR E 27 F 5% 45 SR MR 45,1994 5 #%
HAER.199051992) F B, I R B Ly b Xy A 4R Ok
O E AR (TIO, & 538 5 KT 3200 M is ik k1l A
L Ry TR DG U L S R L R R A R A bR iR
FI A8 (1993) F8 I 5 B 1k Sk 6 T8 4k 6 T 2 vh R
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MR A AN A AR ER LR ZEETE
IKAZAR B W 2540, 22 UH b 0 ELAT A1 O & 25 45 % 4y
(10 ik R e A5 AR 11 58 B S AR ARAE . [ R M BR 27 43
Bl S 20 L M Ll 5 Fn s 3 2 o By TR N
TS Y ) A TR M VR R AE (IR R AR, 1993) 5 S
BT KR BT 2% 3 oo K 2 A Ak REE BloR Bit
AbREALEL o B R WA, EAEARMBE TR,
Sr-Nd-Pb [a]{i 2 45 5 W o K8 B 5 U5 XA b8 32
2o HIMU oo 4 73 (1R 2% 55,1997, 2001) . 7E
o 1 B — 2 1 JE R R A A SR A
IR T 5 B A 56 1 24 B 25 RRIE O 28 B 45, 2000)
58 PH - B 1 DXLy A A e 0 ko 2 Ik B X s
() Sr.Nd.Pb [F i 2 HhBRfb 2% 0F 5% 3 W] O 55 g 8 0%
DX TG ol AR T AR B 0 VR A A RRAE — B0 BOR T
HIMU, EMII FiI /5 EMI & 4 i o 70 41 40 1R &
1M B i) Sr-Nd-Pb [6] £ 2 41 & 5 fE (o B o7 %5
2007) , F2 B 55 P b 5 IR o 3 0 R ol 25 ) o P40 2R
Rk P

3 [ b, R /B DRRUDRE R % A L AL R
HZRA ARRZREN LBREHENE &L s 8-
AT & T 8 A B IR TRD 5 Bk & 2R WAk A
JE 5 b 5 R K A AL A A . DUBURE 2 b
BB K ORE S A ) R LA T O TR AE L O
TEEE R AT EY KA P E B IR . RA18E
X KA 2 AR B S AR KR R A
BT 2 B X S0 B 2 A PR TR, HL B AR W R
PREHESENLERE., XEEEER, IR
E Lyt DXLy A AR TR P S R o i A 2 58 1 K
AR A A AL 7 5 5 AR K VE P 5 /¥ 1L 45 4
¥:4E (Doubleday et al. , 1994; Clift et al., 1995;
Soja,1996 ; Dobresov et al. ,2004) 4§ —3% .

9 RIS SNE R

A5 BE KW 31X DL g1~ iz -5 )-8 )1 W7 2R 0
TR 2 TSI S AR - oo B R T A
2a) o FERE MK, &)1 B I LI s X 2 oy AR AR
90 7 M ) i 5 o Gty ARE O s L i 7 g ]
MR RA R DURR (PR 58 45, 1994) . P 9IS ¥
G H R T @) — B I —AE W . o 1
THHIIH.

DU E Bl 2R AR VB R G R KD R
FARMFEA L, AL ERL. R E
oI A 1] b 7K R 22 0 B R AL . EL7E FE O
o UL RN A WL E AU RE Sk S - W A= PN Q]

LK B s F O B B R TR 2 T
ZREAE S Sl A AL B A 1 R YRR AL . A
IS AR By g BE 1L 2 04 R AIE K A AT ) L 2
INTRARFAE o AR Hf AR AR 25 18] 8 A3 45 A8 KL 7 9
RH I Z N o TR SR 2 i T IR kA
FUAH AR 97 5 25 B 20 i ) 4 b MR 3R B B K

TER MMM R R R ES TERRZ
O E AR 1986) . B AkR T B AR AU i A
AL 7R IR R I a5 M e v e AR ARG . P TR
HASVUBUNY 5 S -2K BR800 KU1 30 9 S e 1
M. WEYR A LR AR D b T Sk K BB 40 A B
PR T A T R O S ) NE BE BT R
e VR AR NBERI A TTRA R . TEVE M 2P AE
il ZROTAR i) AR AL 5% SR 5 D TR AR TR, R AT PR
B AULRRE . A1 B AN W B AT SO T TR Y
RRHE I G35 B 2R AL Sy 3 G A6 T A Bl AR 2 45 3
B R £k BT 0 2% PR A S (Gl PROAE 25, 1996) o TTAE
FEAR TERER R W B b F T A M AR 1
2R

10 P ZR I I T 1L Aif i 48 h iy

ALFE L 1T LR R R p s b B oK i RS o
7RI B LR i R oy . = T D S e L
T T L AR 15 RO A AR R B L
H P B0 AR R B (& 1R 2)

XA AR 55 (2001) 38 23 % 44 1 55 14 T2 519 7
CHEICH AT P 5 JEAT -G A 1 0 L 4 AR 12
R AR I I 2 VESR AR A I E A A LTI, A5 e
P - )1 P R A AR A [ D S Dok,
RAET 7T WA o R E R 1 1 FFHE
JI% DX SRR i 3h AR AR 5 s R R 0 2 B gl
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Abstract

Based on recent research advances in stratigraphy, sedimentary environment, magma-volcanic
petrology. structural geology and geochemistry, the Qinling Orogenic Belt can be individed into 13 main
tectonic units as follows. (D Slope Sequences in the southern margin of North China block include the
lower sequence made up of Later Proterozoic Dazhuang and LLuoquan formations and Cambrian , and the
upper sequence of the Ordovician Taowan Group. @ Northern Back Arc Complex is constructed of mafic
volcanic blocks and meta-fine sandstones in the Kuanping and Erlangping groups. & Accretionary Arc
Complex in the Northern Qinling is comprised of arc calc-alkalic volcanic rocks in the Paleozoic
Yunjiashan, Xieyuguan, Caotangou, Liziyuan and Luohansi groups, different oceanic highs in the Danfeng
Group, arc basement in the Qinling Goup, mafic-ultra mafic magma complex in the fore arc at Fushui and
meta-abyssal sediments. Its formation duration is from Ordovician to Carboniferous. @ Northern Fore Arc
Basins in the Middle Qinling are characterized by the Divonian fills and other upper Paleozoic sediments,
with syndeposition faults controlling a series of secondary basins. & Accretionary Complex zone in South
Qinling is recognized by matrix and blocks. The matrix is mainly composed of mudy and sandy slates
containing Permian microfossils. The blocks include Proterozoic to palezoic mafic, ultra-mafic volcanic
rocks and limestone blocks. @ Southern Arc Complex, Bikou arc is defined by mafic, intermediate and
acidic volcanic rocks of Bikou Group and magmatic rocks; Xixiang Arc by mafic and intermediate volcanic
rocks in the Sanhuashi Group and intermediate and acidic volcanic rocks in the Xixiang Group; and Ankang
Arc is by volcanic rocks from basic to acidic in the Yunxi and Yaolinghe groups. The three arcs were
produced during late Paleozoic. (@ Southern Fore arc basins The fillings in the Bikou forearc are sediments
of the Hengdan and Guanjiagou groups; Xixiang fore arc sediments contain metamorphic turbidites and
acidic volcanic rocks of the Sanhuashi Group; and the strata of the Ankang fore arc are the Meiziya Group
and Daguiping Formation with sediments in deep sea fans. Southern Back arc complexes consist mainly
of Maoxian Group and Upper Paleozoic and Trassic in LLongmenshan, and minor basic volcanic complex of
the Donghe Group in Dabashan. Continental slope of back arc basin retain only Lower Paleozoic in
Dabashan. (@@ Foreland Thrust Fold Belts include Northern Longmenshan, Micangshan and Dabashan
belts. The strata formed in Triassic and Jurassic, and structural boundary lines from west to east become

newer. (DTriassic remnant sea basin. (@ Mesozoic and Cenozoic faulted basins and @@basement bocks.
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