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Coffin AI Eldholm, 1994; 4 M NI, 2002; Y%,
2004; SKIASEEE, 2007). VEAHLER b ORI R AR
JOLAER], LIPsic sk T HuBk 5 —45 e I s i B
RN BE 5L Mo Bk N 3B ) AT R, LB R BBk SR
AL . EW K4, XM H R 7= WA 1
TE R s S 5 BAT BV O R, DRI A2 b R AR} 27 41
I E B (TSR 2 — (Campbell 1 Griffiths, 1990;
Chung #1 Jahn, 1995; Xu 4%, 2001, 2004, 2007; Ali
4§, 2005; Lo &, 2002; AMHIEEFE, 2002; £ SLHI,
2002; & X KI%E, 2001, 2013; He %%, 2003).

FR A T J I 18] 1) 43, R A 43 Sk BA M i A
WHIEAY. TER T ~259 Maltiudh e ok Kk s 48 2 o
EEE  l Al FS TN 2 NI S N N @ =i =)
(Mathoney F1 Coffin, 1997; Courtillot %, 1999; &
SCNIEE, 2001, 2013), B R i g oA A 55 3 b 4
1 8)H R (Chung F1 Jahn, 1995; He %, 2003; Xu 4%,
2004; Zhang 5%, 2006; Wu Hl Zhang, 2012), HWk
ATRES D T e B A BRI A% IRBE AR A K
K FAr, Jr DO JE (KK BEE A R T A A
H W2 7 (Chung AT Jahn, 1995; £ CRIAT S F)
B, 2001; sRAE A4 2006; Ali 2%, 2005; Xu 2%,
2001, 2004, 2007; He 2&, 2003, 2006, 2007; Peate F11
Bryan, 2008; Wignall %%, 2009; % X M|, 2013;
Zhang Y%, 2013; 254, 2014).
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R FH St 735 4 5 2 i B O VR 3R A H R N A o
Wb S B R HUIB LA A R AR, LRI H B
A% iy 8 A5 1325 % (Courtillot 2%, 2003; Lei A1 Zhao,
2006). H T #4332 B 1l 15 3 Ky it 55 R 0 45 7 22 1)
AN —EAFAE ] B YOG R, L Mg A v 3l X
TR A A e TR 0] PR R T BE AN AT AE, PR
T 1 T Mg AR 2 (X &, 2004,
2007; Wu A1 Zhang, 2012). X J- iy & Hub@ A ZHE 1K)
P, Campbell(2001) M Hs 5 ER A4 2% 77 11 G &5 4 T
KFFAE: JOLAERIRT 5236 T, BORIRE B, K
L VE T (R Py BRARFAIE s KL B8 1 4 A A A0 B e N R 2k
WVE s AT 7= AR 2 R A 2 A kA LKk
A8 RE T AL L ) = DUAN R BR, M g
MR FRAF T 2 A& A (He 45, 2003; Xu %%, 2004, 2007;
Zhang %%, 2006).
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I k=705 46 YT e 7 288 (R SCMIFI B 9 5K, 20015 Xu
& 2001, 2004, 2007; He £, 2003, 2007; Peate #l
Bryan, 2008; % X M4, 2007, 2013; Wu F1 Zhang,
2012; Zhang Y%, 2013). U b 2 i AR =100
Ay, B ) £ ~259 Ma (Zhou %%, 2002; Zhong
&, 2014). HJG, @by 7 EsdnAE iz s, Bk
UL, 5275 9 = B A0 0 2 Ik 5 BT 15 Gk (A ssam) T A5
BN S5 S R AE T (Armijo 55, 1989; FF %% % 4%,
2004; Chen %%, 2013). &A% (WHi& 2 5)) Iy s Al dL 8
Z T R FL AR TR IR, M HE 5 T4 R 1 X
A AL

W s MRHE A S Dk, B BE
OB Ll 2 A o AN e fik. T8 X 5 K
JERE K R 2 e L, He%5(2003)IN 0 B4 T4
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W7 282 )1 Do 2 10— 2 v R OB 1) IR s Bl PR K
Wi, DAy v S T I A R 2 1) T IR (1 A WA
HEUE, 2003). 2T RO EEE AR ADE TR, 2
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SR AT, 4 J— 5 T 1T 52 2% (V) B2 T W B ) 36 (fi
SRS, 1993; ATdE A, 1997). JaT- /KR AL T
BT AR 7, A S o 2 N X S B R
i/ 43 DX I 2R (5 S 45, 2009).
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2.1 MR RE

201246 347, FERE 27 [ i ot b5 R4 #3005
JIT VR VL - B A A - BT 2R VA ) I 42 517 T 64
TR (258 B IE 17,5 TNT, M 25 82.4~3.9
WY, SR 4 A R ok 77 5, M SR B 60~90
km. NINE K 29650 km, fite32346 A T
TR A A5 2 = 3 2 2507 Ml R S TR] B S,
2R B 1.5~2.0 km(F 1), 036K H 58 g T
AR EESE L AR P R 2 MR A 15 S

2.2 EMS SRR

B RGP, Pm, PcAIPn. HPgh k)2
FCA b R R AT SR E A, R 2P PmiE
AHK B — 4 [A] it Moho [ ¥ S 56 55 F2 AH; Pni@AH N B
b T 555 3k Ao 88 R AT S B R A, PRI R 8.0~
8.1 km/s; HbFE P B 0 3d i [0] T 0 1 S 9 3, BE R
559, AR AR LA, S APcEA, A
X EZRILNPL, P2RIP3 = 4155 S e AH.

221 WFIEWFEMG b7k 45

W2 P Pl AH — M B A K SR [ 58 N 45 2R IR
T, KRB LR —HZ AR, KRBT
WIZ B, AT LASK B b R 52 (1 [l 38 R0 S S 98 458 A
P O S TS K, B AR A B K, A R A e A
6.0~6.3 km/s. PgiE A I 1 £k S Wit s Hb 2 0 75 )2
JEL S R b, 5 45 i 2 T A TR R S5 AL, R B N ()
FRRHT i — M MR S ke 11 B A 3 A K.

TN 1 -7 4L ) T 6 M 4] 48 I8 P 7 AH T b, 155 M Lk
fr, Y2 AE AR PR U7 1) P 3 BE B R 60~120 kmAs A7
(E12~7). LL6.0 km/sHIHT A8 B, P #HTE60 kmAb (1)
P& 0.5 sk, AR, PEE I+
6.0 km/s/cAi. PerEAHA) 0 3R 0H 1% 5 i h 58 7 55 )2 A
2 KIS, B KAE4.0 km/sbL_F. 7E6HIH) E ) Pg
FEARFA B A b, 38 A PR 2 4y BT b Rl 5T I
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J 45 F4(Vidale, 1988; Hole, 1992; Zhao%, 2004; Lan
HMiZhang, 2013a, 2013b; 2 5E, 2012a, 2012b; X
—Ig4%, 2012; BEILEE, 2014; MafliZhang, 2014).
ARAF 0L M ST A A (PR VSR, 2014), W] DA Dk
A 58 TR A A SO PR S ST A AR A A

23 ) RS B R A P

FIRI AP R ANTE T, & TIBERAA LG, 2501 HbIX
5 JE ) Moho i F3(Pc, PmAIPnZE4: 2 I S Al s e LL
B, DLzt )1 Hi X Moho [ VR FEAF b 2 2% 15 BL(RE4H
1%, 1993; JBET 3C, 1994; Liu%%, 2001; 54,
2002; A%, 2003; ChenZs, 2010; Sun %%, 2012;
Zhou%%, 2012; 5k 44, 2013; Zhang Z J45%, 2013;
Teng %, 2013), Ko AH P M 2 1) 1) 3 B T 460 Ji 34
BB BN B R PR A, 453 W E2~7.

TR UL, REAHE R M2 aeE, R EU TS
JERFCCH746.0 km/s), 3% B S S IR B,
WIPmAT & 78 I BOK, %0 Moho [ BaE ;75 AH 2k 21
R B e S 2 b E P . 6 T PmE
A, KW BE T BE = 2B 4 O, T fe = A2 4 RO IR i
i 2 5 A AR 3 P RIY AT AL A S S A P A S M ) T
PAMoho T ¥ [ S = AHPm Ry i N ZRAE 7, 2 — g
M (El2(a)), EMEE150 kmZAE A7, Pmig AR & &
2.3 s, MW ER200 km/: A TCIEEEEA; 3 4
PE(EI3(a)), EMmMEE150 kmA A7, PmEMIT&E
3.3 s/ A, WA EE200 km /2 A TCIBEE A, 2=
LTG0 (B4(a)), fEMBER150 km/A A, TCiBE =AM,
M FE200 kmZi Ay, PmiEARYT GBI 2.2 sZi 4 554
LGN (FI5()), 7EMmMFEEE 150 km/iAy, PmiEAHT &
EW2.7 sZEA . WNZRAEVY, PmAE AR & ik i S BLE
B FRNMR S, R ) Moholfi, MR P
EIBHAGR . AR

S A1) 2 1B 1E, JF R 5 2608 R IE O
SEREAT 22 M 1) L I 48 & (Cerveny %%, 1988; Vidale,
1988; Zeltf1Smith, 1992; Cerveny, 2001; 14 ¥ &5,
2004; XuZ%, 2006, 2010, 2014; 2= K%, 2013), K15
AW g g iy, TR B R, REAH R B0t
TR g R g K, IR R A A % X SR H K
YV HERE RS B0 200K, FEARG LS, AR A v B
(iR ZEfE£l km/cAn, MALEE MR E{E+0.1 km/ctq. 6
M A AU ST EIE R A R 7R ] L 12~7.
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R0 A 0] B kg LT8R W) W 1, 1] 13 () Hh AN [i) T
S £ B M 3R 1) JEL R 3 B R AR AIE

VNN VT - 28 e A 37 B0 TR AR I (0 N TR R M 7R

DUV THD by W VT -4 A -3 W5 THD (RE 4 A A5, 1993).
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111 11554 P 1 g AS/B Y PSR (154 P 711 K (VA TR
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(R DA, T B B AR 2 (A], % X A7 A R
RIFEERBIEE M A, CFWCH EHSE I sk S
BRI E A VI S (Re M4, 1993). Lk 45
SRR S 1 () b b 58K A R A AR — B (R VR 5,
2014).

WYL -5 g 1, P e A TES.5~5.7 km/sIPI
TS AR SO A B I S )RR AR S R 1
R M5 Y 6.6~6.8 km/s, {EEERGAE—A R T,
LS ) R, RO X S
TR T BEA VA AL I Y S (RE AR MAAE, 1993).
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L BERRRAE, AR A %M X [ /i h E AU M R B
Bl UL () S 4. BRSE I T 5 4 A ko R T 4 0 1
P X Ik (Sp04 A1 SpOSHE 2 8], £ EHhFE10 kmiz &
Ak, S TH FEE 4 R B O W S ) o S R R AE (Liu 2,
2014); 7EHh5E25 kmAk, Jah ¥ X 8 ) AE RIS U
S RRFIE(Yao 2, 2008); LA K A ey i Xk 1) 4
ANHBFE, SR 2 AL S v T R AE (Zhou. 4,
2012). CREARYE BUR 45 R Wos A T L 5E B2 20
kmZE A5 AR AE (Lin 28, 2001). P i 45 H

7R KK A8 DX 3 g T 8 8 A S FE A 7 (Lei
A, 2014). K 6 R R R I R B R B,
N IX IR, BISp044E F1Sp0SHE 2 [d], Moholfi L %,
R h48~58 km; AT & Hpoaly A AR A X d, R
Sp03-Sp04ift 7, MoholfIZE#iAL ik, KA H46~48
km(Chen %%, 2010); 7% & 2 o B85 3845 (1) 2
Moholf 2 1 3 IR 5 B, 2 bt R 58 i ) 55 A SC e

PR3k S Moho [HTVAR BEAFEAIL. 2 #T = St N X I &
W F1 28 75 2 0 ok B3R AT T 2R AL ) Moho [T ¥ B 43 A
SURME ) AR 5 B (Sun 55, 2012). Bl 14 4548
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