. 2,
H43% 0 2> G/ R o Vol 43, No2
20004F 3 A CHINESE JOURNAL OF GEOPHYSICS Mar., 2000

[ XEHS] 0001-5733(2000)02-0184-10 [PESZES] P3152

AU ETHMRE SN SR RERIEINE

BB Ox®E x4 BEwn®

Ch ER # B LR S BRI P AT, ALK 100101)

[# El LPEPEICH KK RES RGO ERM, TR T Xl HET R ARG AR E . &5
RRYL R ETE T D3 R EN TR RE, MR LN REEEE BN, L XM
BRI — A A Bl 52 rp 3 K IIBE B B R — MUK T 50km, T8 34 57 o 5 i 28 ) 3 B o
IR, iR AR T BT A L R b 5 vp B R SO AR B B . oK /R, R L A
A Z BFFAE—AALACIR T [ B IR BETY , b8 FO{on I 7R 40390 O T 32 AR E A AR 7 9 O e e FEE A
VT HERIMER R, B R LA B 2 [a] Y A 3oz Bl S EUIRE T RS B R A T AR O A i SR
AR B R, g P B R A B X S RS 15 SR R T B S
[R@E] KR, HiTe iy, #E EE, i E.

1 5l

i

) FF b ER B R 0F 0 30 R A0 TR R R X W b e, P B R A AR AR K
BT AT R 5T b 08 = o S A B RN Y RN R R SE 3 T K bk
BHZEMEEXY. BE AN FHRLHEZHTENNAOBER T &N
AR, SR T F i A R . TSR /0 R R 3t 3R R LB T T2 R I L X 5%
REBEH BTN K E— RINRBRFEE K, B0 1996 —1998 47 7 58 5 B A 25 . 74 35
NGMTREMANEBRERZATXE. A THREENIREES T TREFENLE
7 2 A S RS, RO b TR 3 e A A PR A A T R B ) B AR AR

7% 3 WA £ 300 5 AR A r B K B S b X1 B R A IR A R P AR T 3 R T
|, BN 55 R ILER 3 MEARMBHNRIEX (B 1), BT 1979 4 LLGT K3 E b
EBHROOBRRE, NWEH 1979 FEUEHRER R IE%.

2 KL Hl R A A BRI A 1

2.1 dEXRWtES
SR IHBHFE S kT 1906 BT 7.7 FHEF 1944 £ 55 7.2 HHE; 1990

[IgREH]  1999-02-01 Y& E: 1999-09—- 06k B EH .

[B&TH] ExAaARFFESIH (49474214).

[{EE®EMN) T B, 58,1957 F4, 1982 5L T iR 5 2 By B2 3R Y B R, 1999 45 78 v E R 2 Be o 2Ry FL B
RS0, BUAVRFAELE, FEATBRETRG IR ERY B



2 FOB%. KU TR A S R B R 185

70

75 80
]
B E LR Q
Kazakhstan shield B .
ke?uf&%(
44 L zay;,
e s
w3
o~ | ﬂ ! ﬁ
€ O )
N ¢ Rl B2

3 X
o %:%:Cfﬂj Tianshan W |
Kyrgyz Tianshan ‘&\@’3\ Kﬁt?EE
%ﬁﬁtﬁ&%ﬁ ’(é\)ék %‘s‘b uche |

40 Tuotegongbaizi fault oV

o B ¢

oh; Jiashi KA H

2 Tarim basin

%@
70

75 30
A7)
@ \ZE @ LHME TEMR  ___ HEME
M=8.0 M=7.0 Main fault Profile location

B1 RIWEHBX-BHU EHRMFHANELE (o WEE, 1 HEH)
Fig.l Earthquake distribution (M > 7) and profile location in the Tianshan and adjacent regions

SELFREIRTRR AL 5.2 RHFE, XT 1995 4 K4 5.8 FHAE; 1980 4 A1 1996 4F 41 14
BIEET S.THRMS2HME. EHBRGHE A-A"F (B 2(a), R SHEB/REHE L
HsE M AR, 7 15 km B, RILgy A2 HRE #IK, 2030 km ELHF
TEAREE 25 T ME S JR 53t 25 km DA L YRR, TP AR 5 204 B 4% LU iy 34 P h BRI TR R
A %5 18 30—50 km BIEREE G B, K 1L 5 HERS /R 72 1 i) 38 BERE 22 A8 K, YE B /R 4203t — MRy
HERE, SR ZENEERSAETRENEESES. RIUNEETRE B
50 km, B — ST A FE B A A A A L2 T, R L T 0 B R b o M TR JR B R 5L
T B O, TR KR S50 km.

J6 K L b 7 A5 A 1 7R KR 43 A T K LU R A 08 R A0 M . ] 3 G AR R S
N BN IENE X, N LRI EEH Eadr, Rl 5HEE/REE& EETE
BB R A RO T B A AR AL B RN R A M ST T B A A B
YA L A # T 30 km. 1906 AE AN 7.7 R R 1980 LA 5 AW TP
AN M BB AV T b 5 b A L R R B A IR, XN IR RT BB R b R L i R
TR,
22 BmRUMER

BRIMEREREE RS AESRNFSHXE R ES LR EwE, Hrb kA
1902 4E /NGB . B4 1955, 1974, 1985 1 JLIK L % B AL T R K LU Y 78 Bt 5 i K /R
AICHI X, 1949 4R E AL R BN T R R MR A9 KB, iR BE IE. HEN
B E B-B' it RIWEFMIERILEHFE M HERX (B 2(0)).



186 Mmook ¥ OB % M 43 %

9%
LR AT HERE R RN EEYH fLLleusu?E"EfFﬁ@j
OB Tarim Kuche  Tianshan Dzhungarian B'

T4l 42

2/ () 4
i N i S T P I
O © WA OLHBHEE o HIAER 6. (kin/s)

&2 . bR R A Y e S AR R A A
a) dEXI; () MR (RED .
Fig.2 Crustal velocity structure and hypocenter distribution in the Tianshan earthquake belt
(Northern Tianshan (a) and easten part (b) of Souther Tianshan)

B R TR E B, v LUGA R 15 km 2847, 7E 20—30 km 2 18] BUMIKGE 2 . %K%
JZ 1 AL 2T A R0 KL 5, R B T S E SR E R E B AR ARAR . b TR
BT B FE R R A, R R R B A SEWT R MR . e R R
REH E W R NEE R, FE 5 TR IR B EUZ %05 BT A R Hh e R I A E S AE AR
RLE BB AMEE NS SEY. M2 T, R b s n i En s TR E g, h
HFE 25 km ZE A FAEARE 2, T Ho 7% o ooy R AR B K LU R B2 TR ) R MRS, o B X
K- PR . 1979 4 BT 7S G M 7B 8 T 4 B A i SE R ERAR S E B T 7 (1949
FELHEBIOERBERR) . S HHEN T R Ao, /R ey g g, g
IR 435 3t 74 1 BRI RS B R R BN 10 km, 2B 5 R LY 0 RAT LLB B8 B 30 km 42
A, TR B A A R ) BRI R &8 35 km. PUSLL EHb B AR B SRR T H5E
Y A SR (1944 L RHBB CIRIE YR .

i A3 4 A b A V4R T 1 38 5 A RN M R 0 AR, B ATY L TRT G R E A 1R B G H i b
XA RIUBEGHBREER T, CEE R EEmN L P EFEERER, B4
A RER b e M T I Z MBI BT IS, R TR MAE A B R8T i A
BEWRERIUMEEZE@M @R EFESESRENE X L80 RIER, WU
HEETYHS THAREET AL LA NERNY R RIS, =R
b M e ARG B R T M A R LSS RIS, (AW E R R E M X, Rt
5 1) B 7K S B AN 8 T A A LRI FE BT, KW A R - Hb 55 W REHY % P i SE I H)
M BT U] A7 kAR WL, TE A 1 2 B R B T A% B A 40 Bk A i BHL B A 1 G G R 29 A4S
AN T 55 0 ) A b R A MR S P, i M A R B BT E M o, I B B
FEREAMFESR T IO FEE BB AON X SERERFE. o, FIR
FH R L 5 A A R B L E R AREC Y. R BRSHE
B K 0 4 58 A 1Y) T 2 AT LA 530 0P E MM DY, XM B R S M O I B S R B S
AW A .



2 W B R EA ) T 45 5 SRR 1 I 187

3 fimmR A

3.1 HWEES

i U H Ab B BB K 23 Hb PR I 01 4%, Bt 4T RS R L) Hb R A A e oK R 90T A 1 Y AR G ).
1996 4E A3k, TS R smFU MR, SN& M EHE 11k, RIS THAK BERH
o R E Y, B EEEFERL 76°50° —77°10" L4 39725 —39°45 2
B — A EH BN A Y (B 3), B B m At m s, RS R B AR R A T, 5
VRERE EZE AT 10—30 km Z [H].

A U 58 R B LU BCEE O R L e R A BT R, AT FERPHE AT R (B D). B
x4 T A BB b X A% 8 B F Ao KB T, R e R R EA L, BE
A2 5 E O 0 DX A R B AR TR A Bl &L AN B B A B T S S ol U b B2 Y B

BRAR . R b 5T RO AE AR B AR M sge 28530 77° 00 1730
B0 T A S0 A A R . 10709

REWMEN SN 2EE KB4
3.2 BIRYLEIFIR SI4F1E
RMEHFBEMEEHMESGMW P
AR B BEALE . 1997 4
6 7~ 9% b 7 W AR U5 W ES LA E W

/(%)

K, W4 KR, EERN W 39° 30 39730
g RdtdtAi; HE4A 6 HE

A b RE B VR T RS M E B, E o

FE B J1 69 5 1) A3 dE b, e R Ca—

At A& 15 WY T B T R 32 A R

BRI BB IR R R

i Ui AR B — 5 1996 —1998 £E 39° 00— — +39° 00
YL b B R R R HLA () 4) , o e e
T 76 L P P AN 5 0 A B 17 2 A O JEME o AR IR

- T e 6. 5. 1.
iiﬁi{i;jﬁﬁ}: i%iﬁ; B3 MW 1997 & M >4.0 B ER Y

i 7 T WA T A 1] £ 4T BT I 3 R Fig.3 Epicenter distribution of Jiashi M >4.0

earthquakes in 1997 1

A —2, BARRIEAL & H LB
T R %% M R A A RRWTJZ . 0 U By R o g A RBENE P AR 2R, E W R R R
J377 3 AU 6T Mo R A 5K R g T 1] DALY Ll Ut R A R L K R R YR KT B 2K
RN F R W T KRB B3R5 T A o ok 200 M 7%, 150 B 4 U 3 DX FP A 4 I S e
sk AL 77 R AR B 29 89 M 0 T R, T AR A0 O b T A A Y — i B OR B IR b . BT R
R 4 b 7 B BB 2R TP AT W SR S e, T 40 U b R Y 0 SR mT B A 3 R A O
HE.



oW M ¥ R

443 &

188 Hu
76° 30" 77°00" 77° 30’
1 ! i
. | ‘
ool b .
40° 00 | = 40°00
> ! }
= 1
: |
39° 30" 7 - "* — -—+39°30'
39°00' ; | 39°00"

77° 00" 77°30'

2%

M4 film M>5.0 MR ZEENW BB HKE)
Fig.4 Focal mechanism of Jiashi M;>5.0
earthquakes (from Harford)

76° 30'

3.3 REME

TE A0 U B2 4 3T b X 28 B 5 R
(B 5(a)), R L, MR /R A BAR 2
8] 77 7 — A~ A6 A 25 05 1 & A 1 5% AR
it B ABE K IR E #9388 AR LY B
B B 430 3 Y TG g 320 2 A B B K LA L
b Ar, RERT LA RIEEm. HAMM
B ZHE-FISEK, BEEARE
Ho VY L R IR E R A — A B
A5 AR 28 5 T 0 4 e oK JR AR g R L o
Bm X, RT3 LA M 5T B B R
PE. ¥ 1996—1998 EfMIT 4.0 LA L FHy
A 1985 F B T4 BB L HABERY
TE 20 km % B K7 3 B EE B, K3

BN BT X AMEERRAR, M. Fd EAPWANMREXMHAHE C-C, HIGH I
P 4L 52 5 5 A AR 2 B TR BE L, 4 B G 1) 7 R 65 4 A AR IR B 9 3 AR DL (B 5 (b))

73

@/%)

C PR B AT e,
0 Pamir Wugia Kashi Jiashi

Bt

BEA
Tarim C'

3 ik =37 ‘
3 5 76 717 18 0 76 17 18 79 80
AL AN®)
J\ G 7 LHEHE LR R VU2 A7
OuZers OpF ot ofLZE LAY
A 5

(a) 20 km WEHEERIEFRMM—SHUBRBDPED, B RFERT PHEENTE;
(b) 0T~ S5-f b 58 38 JE 2 4 T AR R 40 76 Bl b B R P R (B4 k)

Fg.5

(a) Velocity perturbation image (depth = 20 km) and epicenter projection of Jiashi, Wugia earthquakes;

(b) Jiashi-Wugqia crustal velocity structure and hypocenter distribution.

w3 B BT E MR AT 35 15—20 km, PR B T M58 80 3B AR K, &
7 T A O A0 S0 T 2 1 R ok Y, T ELBA B b ) VTR . B RO 4 A T g R R R AR Y
FoO 35 3R B R R, SR T A S WA T 7 A A R R R X, B T 2 R 4H R R —
BRI RE A . 00T A MR KBB4 VT B AT 3 B 5 I R I 2 [] T R B A o A A
20—30 km 2 [8], 1985 £E 244 7.4 FL MR AN 1902 4E B B4 /\ % L 52 57 T 8 340 [ 78 4] £



2 B OB KRR Ts s SR EMEI R 189

PR B Y B AT, B AT A R TR LAl T e R s K, — B 30—40 k. I AR AT
1% BB AR 4 Hb A0 A IR L WP R R I Tl A T S A s o A e R R R Y S B T TR B AR B R
fE, ENMRE C R ) 55 W, 6 AR5 78 BB T s B, (B A T IR R R Y 2 3
IR = . 0 — O £ W 2 AT AT RV AR R 1) b AL AR T 1 S e, X 4 U7 R R R
SAMERAM KT MEAY S, BTG SRENG PEEIL T M- X5
A b 7 DR AL T 2 A B A 1 R A e 2 A I Y X, EATARER T e A B R A B R
Y ML, 10 B M TE A BOR ZU A R AT R AT KR AR SR R E R R 2 —.

4 {0y 5= B9 AL A o A

{10 0 b AE — AN HEBCHE IR B A 3E B, & A EE 3 R G | R K L b 2R A R K /R 4
I BB T AR KA EIRE. LR R g WA . Y ERE, B
WA R ERU KRB RS TR FEERKNESR, EREH TiXE
PR 28 14 e [R) 4 P ) 249 T 40 T R 408 30 b X I AR SV B
4.1 FEAYEEREHFER

fhn U B FEAB X B He TR B AU MRS BT AN E) . BRI S B0 2 b 7R R el 1 22
B, LR EEREMMFALERNYERES. AEERPHEERENETRRE. 5H5RNENES
IEM L, R —~ERE RPN, S TRAEWHE.

BB B 055 B E R 7R A 4 M VR R R 18 k™, T FE3E A VE B R A R R (UL R
A 2—5 km, H I SR A E B VIR AUZ BB MBS IR & E T A A% AR
RV BEMEAREWNAE A BIEENWNFTERER, YRER/NTENRTIES
GEEAR EEFEKN; HEERH, RERNE Wb B EEN FERE. HRE K
HEI BT th F B0, 7 700—800 MPa #H JE 44T, YR B & T 400—500C FH ik F| &

BEZE, B TRETYHRKIER, &68% 804 &% H% (Exsolution) . &A1 H
B ERENDNEEFENBRR, YE AP IR BERS, B BEN BN RRAEFESE
P s A58 T DA S b A B K E ) PR AT

i U7 A2 F A K SR L B R WL 8 BBOR =AM FY s B 50 2 [, ) 1 500 R B S Y T A R A T
B 8N B8 by R L R A BT, TR b R I T DA R R TR Y e i A LR
8 B o R M AT R AR R RE AR IR R . IS TE S X 30T /km B HL IR AR
B, VRS 30 km B0 AR B 47 FIRLBE R 900°C , B T B W18 10 B9 4 451 T A A
SE XA - 2 B B BE A 20°C /km, AR I8 EOR A M E 30 km TR EE B TR BE AL 600C,
HAHBERTTEEMERDN. BEEXR, BEESIEAYEREREERMEDRT
Moo B R E R A
4.2 PEHMNRIG

BA Y b 7 A R R LU MR T S T A IR, 08 B Y B A T R A AR
ZHE A EARRRE, BB RN RFERFESEN — MR, FHI/REH R LK H
FAE (77 mW/m?) b JB B G 35 /R H R4 b L P S 5 230 b R 16 Bt i 1 AR 3 o R O
— AU, T 38 ARG B R R A 20 mW/m?® U7



190 W =2 W B ¢ R 43 %

B 35 R R WL RS A b o8 0 B 5T A R, B BB AR AR R B M L s e Al R
JE ST, R A5 B LT BR A B g g SR Hoh R AR IR S
B L 8RR T R e IR YA MR, S I 4T i B B R 2 M T B R R R
Fo—18 3ot I 7 A B UG T, b R A 40 i I UK R B B R OR B LA AR o R E i e g Y,
b 7 A B R IR S 3 B — N R R 250 km 22 A B D A 4 SR BV DY kot 5 s
VLB R G B KR A 8 M R & 2 1R . B A S B 4, R i 7E
B A B E AL TR R OR B 1 A0 4, {H R b i TR R A T Sh T AR 5% B 4R i
th s b b 08 2h F7 2 V8 W B2 W, 7 R BT K WL b b A B B A T BE T xR e O
123 3 g K L P BRI R & i PE BB 2%, IR E TRz 1A LR A
43 MEETREMGRIEHFN

WA K 2R 4 38 I, T 7 5 5 DG b AR 1 2 B 6, S o 1 45 3 2R SR 8] 20— 40 mm/ a,
RACO g 9—13 mm/al . FTIIRY GPS VLM A& B 75 /R 75 30 K LU A b 75 772 72 o5 oy g 1y s
Yok, TR T R R LB S KBS 3 20 mm/ a, TER b4 58 HE 3T RAL KRR, &
W % 5 30T 3EL M R 2R 0—5 mm/a™Y . X ERL B o L B S R E A 4 R A,
AR KRN ERREFENE ML T, HUE S G S TSR e K 3z
HOAC TS5, GPS IR I FEmg L 5 1) L3 RSk A LR ARSI, M T EME A ERER
K HFRRIEE EE RN B ALY BB ERMHER KN TE LR S5E
Hi P 55 A FR 0, R MU TS B L BSRFU A X

R R, R AE RO B A 1 1 R 0 T, WK /R B R W DA R B R % 2k )
Lz 3, BRENWIEERREREANRE, R Kb rg . B 76 6 R R0 E, Rk
SRR LB E RS T EARE . Bk 2 4h, Fri &z 3 i 7B 8 E e e B R
MR, WK /RAIE R ILEESHRO K, ILIRKHBF T A0 E kS, T B AN LT
FA X TR DX . MK R B K LU A B R 22 o] — PR — 18, — T — [ (4 K 3o 3 sh 3 78 4 5
R I 7 AR K B B2 32 W AT — A MR 80T AT RE LE 2 3 T & AR BT U AR A A R E
AR LR,

KL PR T 2R A EER R A A i, — SR R M W R AT F R I MG LW
Jr 1), 3 BT T8 e AU Oy 9 3 R R, B IRALH 09 Rk E oA #R 5 K LR b
W 2 1 W 5, DR G AN E BE A A g A6 T 1] R R T 0 R e T R L 0 B 4 ) A s b
LR 41 TG 32 010 ) 365 5 5 A [, TS 950 BR 4 2L B 38 R O M E 1 R b AL R B IE R
AeTrm, BNIARBCEAT T pg b 77 a0 35 55 1 3, B O 78 3 8 b 1] A0 40 56 o SR T 3
BHREW B RS E BT RMEm L R RS, A% Eis B E R4
A el bk 78 A b J6 2R A HEF D7 1) 5 b 0 05 FNGE AR P 5 1 A 5K R S AR 4R Bk 2 ]
e B Tz 2 8 R IR T B R AR IE BB E B
44 REERHBBIER

W E N AT N R R BT IRE TR S A A0 1R B R AT X — e
BT RHAERBEMIEA A N, HREMARUME XL, RS LSBT #HEES
PR SRS A SRR IA O R Y AR B R R A A R R v M K, T Y R
ALk # AT TACE XHOED, XU A BHE CESRfEAABRERAN MK, £E



2 H % R ES K S SRR W 191

AN IR Lt DX A G R R A o B v 7 o TR R A T o 3 DX, R Bl
RWREF O, W REXEE SREARRNBNEENT S K IR ER, B2
L3 5t 12 AR K R B B % 1 B AR 40 0 R R A R [ AR e e A R R AR, R T
BB R0 BB 5 A RO 0 A 0 R AR A R R {8 A ) 7 TR L 1R Az e 0 A )
R AR R A, KOMR LMK T SR R B 22 e R AL T LB A AR T AL 0 % A A
JO 78 TR AR I, A A 5 B 0 AR 2 R, PR M se AR R UM BT DDy AR BN
AT BRAE S L7 Y 58 o 3 A0 42— 1 0 S B OO B AR B R A Dy b TR T b 5 2 TRl
i e R kA2 R B B T R A

5 % 1w

R L Ml 72 1 TR T 45 P B AT M 6 T L X B RRAE . M A b I R AR, R &
B W R B BOR, SR B B I T ST R IR TR L B S B RS R B v M S A I
s Bl Z (8] Y 9 R R B A AR AE ST D T AR AL R AR AR K I DI, s R 5 i A
(OS] B, 3 5 0 RO R R BEAT 555 5 o 3 4 0l 2 o ° S 98 30 0 1) 199 00 220 3t 1
MR AR R 7 E AR, 52 5 R A g TR AR BTSSR R, K LA SR TR AL
WY STl 5

(Ui 528 o fF A AR AR 3E BEAR SRR, R LI i . R R B R AT
eyl 195 Bl X RS , {ELJR 7 M SE ORI AR AE — > AL AL AR 1ol #8007, B A AH 4R 3 B fAk 2 TRl #
FIEBY D) AR IR 55 1 B ST N80 R AT REAF A L 8 B BT AR A IR KR L B K LA
1 BUR 2 TR B AH 8 12 Bl AR AR W PR 54 O AR AR TR W B 55 T T Y 22 R R R A B
NFE AR FEMIT, S5 A KRR R R A

2 £ X W

[1] LIU Fu-Tian, WU Hua, LIU Jian-Hua, et al. 3-D velocity images beneath the Chinese continent and
adjacent regions. Geoplys. J. Int., 1990, 101:379—394.

(2] #F &, XIEE AL SRS X EBRRFEERETE . RFIR, 1995,17(4):432—439.
LI Qiang, LIU Rui-Feng, DU An-Lu. Research on seismogenic environment {or deep earthquakes and cause
of earthquakes in Xinjiang and its adjacent areas. Acta Seismologica Sinica (in Chinese), 1995, 17(4):432—
439, )

[3] & . PEKMAELBXWBRZMRE T IHER L (L], Jba: - ER G R S5 ek 2 5
FLFir, 1999,

XU Yi. Secismic tomography beneath northwestern Chinese continent and its tectonic implication [Ph. D
thesis] (in Chinese). Beijing: Institute of Gedogy and Geophysics, Chinese Academy of Sciences, 1999.

[4] MHE. FHELROXERLENTERRGS EHIEEBEXWHIERE. ARHB3HE, 1997,11(2):97—101.
MEI Shi-Rong. Deep condition of strong earthquakes occurring in Xinjiang and neighboring areas and new
evidence for strong body seismogenic pattern. Inland Eurthquake, 1997, 11(2):97—101.

(5] &¥E mEE. FEXLERSXERHNRETEFSEGRHETE. . HESEZBXUEY =Fited
XE. BEKRF. FEAR DAL, 1995.

LU Xin-Bian, TIAN Chun-Lai. Research on geological structure and tectonics based on magnetotelluric

sounding profiles of the Tianshan and adjacent regions in Xinjiang. In: Symposium for the 3th Tianshan



192 o o B ¥ WM 43 %

[8]

[9]

{101

[t1]

[14]

[15]

[18]

{19]

[201

[21]

geology and minerals seminar in Xinjiang (in Chinese). Urumqi: Xinjiang People Publishing House, 1995.
Roecker S W, Sabitova T M, Vinnik L P, et al. Three-dimensional elastic wave velocity structure of the
western and central Tien Shen. J. Geophys. Res., 1993, 98(B9):15779—15795.

Trapeznikov Yu A, Andreeva E V, Eatalev V Yu, et al. Magnetotelluric soundings in the Kyrgyz Tien
Shan. Izvestiya, Physics of Solid Earth, 1997, 33(1):1—17.

Sujoy Ghose, Michael W Hambueger, Jean Virieux. Three—dimensional velocity structure and earthquake
locations beneath the northern Tien Shan of Kyrgyzstan, central Asia. J. Geophys. Res., 103(B2):2725—
2784,

Nelson M R, McCaffrey R, Molnar P. Source parameters for 11 earthquakes in the Tien Shan, central Aisa,
determined by P and SH waveform inversion. J. Geophys. Res., 1987, 92:12629—12648.

Sujoy Ghose, Michael W Hambueger, Charles J Ammon. Source parameters of moderate—sized earthquakes
in the Tien Shan, central Asia from regional moment tensor inversion. Geophys. Res. Lerr., 1998, 25(26):
3181—3184.

FAEE . 1997 FInR R AR R RN EMEE [ELEX]. b, PEMER sk B HT T, 1999.
ZHOU Shi-Yong. Research on source parameters and seismogenisis of the Jiashi strong earthquake swarm
1997 [Ph. D thesis] (in Chinese). Beijing: Institute of Geophysics, China Seismological Bureau, 1999.
RAN,HTIFR DB, 1997 FHEMITERER L =W E R . PEMBE, 1998, 14(2): 101—115.
ZHU Ling-Ren, SU Nai-Qin, YANG Ma-Lin. Activity of the 1997 Jiashi strong swarm in Xinjiang and
three successful impending predictions for it. Earthyuake Research in Ching (in Chinese), 1998, 14(2):101—
115.

XRH, MBS, SRR FEARESBRERNYRAR. BRYEER, 1997,40(2):221—229.

LIU Yong-Xiang, WU Xu-Guang. Wave velocity in rocks under high temperature and pressure and
composition ol the deep crust. Clinese J. Geophys. (in Chinese), 1997, 40(2):221—229.

AR S . REHAEEEKRA AW EN. AERYIE ¥R, 1997,40(2):221—229.

ZHANG You-Nan, MA Jin. Investigation on compressional wave velocity of mafic rocks in deep crust.
Chinese J. Geophys. (in Chinese), 1997, 40(2):221—229.

BB, & RE. RASMERMAEERATRE L. WIRYIESHERE, 1998,13(3): 3845,

YANG Xiao-Song, JIN Zhen-Min., The low velocity zone resulted from crustal partial melting and its
significance. Progress in Geophysics (in Chinese), 1998, 13(3):38—45.

Vinnik L P, Saipekova A M. Structure of the lithosphere and asthenosphere of the Tien Shen. Annales
Geophysicae, 1984, 2(6):621—626.

BB A SRS MBI (MRS —EA—RI)EABHASES. PEHERYEES
. PH%E. &AL R, 1998,336.

GAO Rui, LI De-Xin, LU De-Yuan, et al. Recent lithospheric activity along the geotransect across west
Kunlun—Tarim— Tianshan in Xinjiang. In:Annual of the Chinese Geophysical Society in 1998, Xi’ an:
Xi’ an Cartographic Publishing House, 1998, 336.

Kosarev G L, Petersen N V, Vinnik L P, et al. Receiver function for the Tien Shen analog broaden
network: Constrains in the evolution of structures across the Talasso-Fergan fault. J. Geophys. Res., 1993,
98(B3):4437—4448.

Curtis Andrew, Woodhouse John H. Crust and uppermantle shear velocity structure beneath the Tibeten
plateau and surrounding regions from interevent surface wave phase velocity inversion. J. Geophys. Res.,
1997, 102(B6):11789—11813.

Makeyava L I, Vinnik L P, Roecker S W. Shear-wave splitting and small convection in the continental
upper mantte. Nature, 1992, 358(9): 144—145.

KR, B, BaE . BEADHPRMER RIS . HWEBIK, 1998,20(1):34—42.



[89]

il B W% RIBEHHHTEN S REHEINE 193

ZHANG lJia-Ru, SHAO Xue-Zhong, @ FAN Hui-Ji. Deep sounding survey by converted waves of
earthquakes in central part of the Tarim basin and its interpretation. Seismology und Geology, 1998, 20(1):
34—42.

[22] Hx#ER. PEEGESEMEE. LR f B E A, 1989.
State of Seismological Bureau. Lithospheric dynumic atlas of China (in Chinese). Beijing: Cartographic
Publishing House, 1989,

[23] Addrakhmatov K Ye, Aldazhanov S A, Hager B H et al. Relatively recent construction of the Tien Shan
inferred from GPS measurements of present-day crustal deformation rates. Narwre, 1996, 384(5):450—453.

{24] Eberhart-Phillips D, Michael A J. Three—dimensional velocity structure, seismicity, and fault structure in the
Parkfield region, central California. J. Geophys. Res., 1993, 98:15737—15758.

[25] Dell’ Argelo L N, Tullis J. Experimental deformation of partially melted granitic aggregates. J. Metamophic
Geol., 1998, 6:495—515.

CRUSTAL STRUCTURE AND TECTONIC ENVIRONMENT
OF STRONG EARTHQUAKES IN THE TIANSHAN
EARTHQUAKE BELT

XU Y1 LIU Fu-Tian LIU Jian-Hua SUN Ruo-MEl

(Institute of  Geology und Geophysics, Chinese Academy of Sciences, Beijing 100101, China)

[Abstract] The deep structure of the Tianshan earthquake belt is investigated, based
on the seismic tomography of the northwestern China. The result indicates that a
ductile detachment layer with low velocities exists in the mid-crust of the Tianshan
earthquake belt; the fault in the southern Tianshan extands beyond the depth of the
Moho, while the fault in the northern Tianshan only reaches mid-crust; the depth of
the Moho of the Tianshan is more than 50km; moreover, the crust-mantle boundary is
composed of a wide velocity transition belt. Strong earthquakes are mainly
concentrated in the mid-lower crust where a sharp velocity variation is observed near
the basin-mountain boundaries. A low velocity zone is found between the Pamir,
southern Tianshan and Tarim, with an orientation of NNE. The earthquakes in Wuqia
and Jiashi are separately located in the west and east sides of this low velocity zone.
It is inferred that the relative motion of the Pamir, southern Tianshan and Tarim is a
major reason to cause deformation occurring within this low velocity zone and
fracturing near iis boundaries. Besides, the intrusion of hot mantle has played an
important dynamic role in tectonic activities in this region.

[Key words] Tianshan earthquake belt, Crustal structure, Velocity image, Jiashi

earthquake.



