o4k H2 [T I N S 1 Vol. 24 No. 2
20024 6 A NORTHWESTERN SEISMOLOGICAL JOURNAL June, 2002

T B KSR [X ZiR Y Bl R4 E

AN, XF 5, R
(TE %A EX3ER TE 4 ) 750001)

WE. KA AXRAW LB G ERKFT T EAARL K 372 A E E R HLF] 7,
A BKREN TR ZRE AT HEZR AN ERET %X 2R E ) 7 @t
IR BATE. P GRS E AR 30 ~T70° )T 464 4B ) 4 AbB 3000
~330° 2. R 2 EAr 2K R A B K e A £, R R AN E 6l ZiEH)
75X AV A BT T A HFAE .

XA, BIENEIR EENS EKEH EBED

& 42 5. P315. 63 THEAFRIRED: A CEHS: 1000— 0844(2002)02—0162— 05

0 HiE

I FH iR B FER ML AR AT e A R B R R A B 83l T K 7 S i ) e X
BNE 7335 T8 e N 6 W S B A FH 7 3K 32T ST AR MU AR Sl [X A Tl Ak HhRE 22 B L K

DL 285 ¥ o3 B 0% HLJR M [X 1 77 457 16025 el Vit st . 26 B3l b, A gk —
SERERIFFT X A BT R AR TRl FR T IE ) A8 B TR B ) IR R S0 F2 0% F29K B 77 AR 405 14
)@ AT e
S e

ASCHTHIF MRS H s, Yo% A X B R el 3R Ve AN R 45 H . B AR TR
FERORE FESS/INT 5 ke SR FH 58 IR TG X B 2P BR B8 52 AR I 1 07 1 SR R DR ML . Ve Rl o T %
HE X (34700 ~4030'N, 102°00" ~107°30'E) (] 1). 78 Bk X 39 % 1 1967 4F 2 H 4 2000
6 H 30 H A, MR S22 W35 5 H AR RIR R E o A LSS (R 7R, AR VE T
WL R 1T 426 A~ (1962 4E HI 26 H = 98 kL gk 5 1973 S5 [ b 72 R I ML S AR i 700 . B
o 34 MR TR HLRE (WIS 5 R BLEER —), 20 N H T AL X, A A iR 3k 372 /.

SRARIE FZ )RR AT VG g Mi<<2. 9 Hb7E 22 Ik, HAEE 596 3. << M1L<C3.9 Hh7E 231
o 1 AL 55%0; 4. 0SS Mi<<4. 9 HFE 139 IR, B 5001 33965 5. 0<< M <<5.9 HuRE 27 IR, (&
B 6% Mi=6.0 HiRE 5 Ik, 5 B0 190, A 10 7P J B R 0 #8708 1 25 %6, Wi BH 79 1T i A 1)
PR 2% TR AR [N, OB 23 AR s MR U

e H E: 2001-05-23
PR A A ZE (1946—), F3 GO, HIR RN, w4 TREIM, 3= 32 A S50 75 43 Bt B 1 72 3% 3 M F 7 T4



e AR ZE A5, 1 B R AR I X R R AL A A fiE 163

2 EE EE %D EE EU& & jj /ﬁli ;ivu 7‘7 1?3' lc:;' 10'5' uis‘ lo:!'E:
I-EJ ,

15— SE RO BRI S, e Kt LA
X A Mt 8273 7160 BEAFRAR R, N
ERAR R B I8 3 T R o T 4 P i
SRS A BT S22 AL . TR I B
R385 097 TR r o S 7 T R T
TR HE 1.

1990 £E, FAT W AT F AN Hh 7= K /)
BHOMRE T FERIBX HEK,
F LT H7 R T E AL AR 39,
R K 3 i 07 38907 R A |
132717 BRBA T L AN AL TR 1G]
FOZEJE 3 3 L 72 i R S, LS
SRR L ER AR SR B 7325, P 4.0
< My <4.9 HUERZIRALAIR R 2
FERE 377 R AR AR 41, £ 5K 8177 1]
R R 131, % g A . T
M =>5.0 M7 RABH) 3 IR 375 160
LA 66, EiKk LI TR R 152°, 5
T IR

G IX 1A T AR I 372 AN

w
.

A RRBK/I, 8 10 LI ot P B AR S E A K RAUEAR G b
HTHE S 1~2 RIR, T 5 3~4 (Mi=4.5)% H 8

IR, H— A5 MEECBRE (B 2) . B 2 Fig.1  Suding region and epicenter distibution of M, = 4. 5
B T E R ILARIT HX 32 N P with focal-medanism solutions.

(R34 i EIL 2R 307 ~ 70" 2 [, 3k |
Ri7y T %l i 08 3405 1 #E AL 76 3007 ~ |
I
I
I

330" 2 |A].
3 XN 1 SRR AN
R BN !
|
22 A Hb R R YR AL SR R R I @
1180°

BRI P48 IR P . 3 T
R L 7 N i B0 LRI T X R
PGB O DR T o 3 3k b KT Y K

P87
ﬂETL j"j T -ij‘ T‘//t} I‘Eﬂ ﬁ E,:J 75 @’ Tﬁ U‘ ﬁﬁ E,(] Fig. 2 Rose circle of horizontal projection of principal
T’E?jé[ 2 ’ %4%‘ P iﬁﬂ ’m]ﬁ B 7Fl] T i,ﬂfh /m]ﬁ Y compressive and strain dress axes.

SR ARGy, e GEih 65 R WA 1A H, B<C 307 MRy 294 A A BN 7996 v <



164 modb M EO% R 24 %

307 FE Ay 288 AN, o5 MBI 7794 R T L, 5 B R JLAR Y [X (¥ R AN K R 4E A
e AR BRI/ ~F 77 [ 70 o 3 S B2 . i b= JEEL A o A 2805 48 b AT — 2% A Al
JEHT, A AR5 HOK T 607, T8 HAIKT T FA e B BRI CRAS IR MU A B R TT LAY
HriTE FUDC I A i W= VR BTG D0, T T2 Bl PR sk 17 R L 7 1 e A K

=1 EEEHP WG L. EK T 2t 11288 R A R L e 2 8
RIF1 T 40 ¥ Gt % il N R gt P AN 325K R % T A AR«
Wy O P b T Buy kXA (B 3). AN R4l 3 M S5 1 b T 45

R moA  EE Eal R EIR GR ) T KR IENLEIE H, IE
N o ms ;e aee  WURVCON RS AN B ORI
31~60 58 5.6 65 17.5 A K T > 60 )T R HE S 181 1k,
61-80 16 4.3 14 3.8 SR TR 49265 S 386 T B H G A
siz%0 4 LI > L3 5T . U TR AY 5 B B AR X A M

(R BT 2 2 DA Y O e Y S B R

[, 3 sk B % FE ) R 7 VE PR 22 DK PRI /KT A7 1L MK 57 377968 1 6 B 43T

T 33— X 2 520 R %2 S Hi A e A %, T a3t I 16 i 5 S FROSE O, A3— HbIX [ro%0 3

JEF IR T UATE T R T 132 B Y

#z2 EESEmsEBGITR

Byt A0 730 1B e 2% A M BN Y

E I WESS) a> 60 181 8.7
1E 2 (N a<< 30, B> v 2 7.0
W (T a<< 30, B<< ¥ 23 62
IEE W2 (SSND 45 < a<<60, p> 7 55 14.8
T 7 W T2 (SST) 45 < a<<60, p<< Y 53 14.2
& T 1F 12 (NSS) 30" < « <45, B> 7 15 4.0
T T (TSS) 30" < « <45, << Y 19 51

4 IR AT R R IEB LR A R R R Bl =

T E ARy 3 B0 2 ) o B R R 8 330, S AT i 9000 v — T e 2 A . H T
IR 76 B R P 2 ST AR PO DR M 72 RSl T 2 R L 28 3 RS 2 A TR 2 7 YR L)
RIS 5% BORLXT BRI AUE AT A It 08 . 1 e, )R R I R AL BT S (1) RSN RER
R 2 P iIE MR N S YT RUEN Bkl = B A T 3 AL ()7 &2 Ik 2 AE
FRIBE R T8 FEHLR: T8 22 10 BER B 50 AR T T A v 10 4 2% 2 v AR — 2% OB — JBEAR K
F 607 By [X FE Y5 AR IR FELE 10 ~20 km 2 [V FREAE ™, BT I8 J2 2256 74 120 e 7 R v, S
LRSFAE T P O BELEE BB /NT 4 k. (3) 75 AR poHE v — 2% 1 T E ) KRB0 W 2 4 1)
AL FELR G2 R8T BLE AN ARG DL, 20l m AN IR SR 2R HR2 (-1 T o A 18, 48 Ja &
HELR, WL 7T KA R XA MR e S R A (] 4).

] 4 T, 5 B IXHAE 3 B M3 A7 1) B R B = Hu X, — & 2 10 (37 40'ND
AR ER e T rpeg s [ o0 B 0 i L [ s X, 2% IX 3 B sl iy ALV 5 1 JR A . TR SR
T (39730'N) BUILHX , I AL AL AR 7 R A 4 = R AR R R X, S
B SME i m b a0y s T AEAR PG A AR08 A NS Bk i B 22l BAPG R
B DX TR, HE DU E .



e RN ZE 4G, 7 L A M X R YR ) A i 165

WO ML 3.9

5

0 CMC4. 9 |-

gt P T N

aZEHJ; b IEEET; ¢ ®J1; dIEKFTT; e KFH
(1962-12 ~ 2000-06-30)

B3 &R A4 e

Fig. 3 The points of principal sress axis.

bt it

(1) SR AR AR PR A DAL 1) g8 I, R ME P 2 B (EOR RE BRI R A5 . —BOR i, 3%

B ECRD S5 BO® 2, 75 AU DE0P S HE /N, RIS 1 b P9 2% 154 m] 2858 B,



166

mheode

TOeT A B A . 0T RE R K I b R
AILAR AL FIR 2 & vl 10 W RF 5, B
DARRR AT 45 B . (Hrp /N B T
FERRRE BSAN & W A 555 D] 2% (R BIR 1 i
AE AR, 75 BATFT G 1 426 Vi
FEFRUEALE] T, £55 882 T 20 M
9207 % 15 AN FF 5 LA E R 318 iK%, /)
F 10 MFSHHF 12 k. BT 7B
H14E BRI EM, N T b
Bl RATER T K= H 7 F 5
LA A8 X 1) Hh AR B A K Ay b 7R
BA 154 LL B4 5. A I E AR B
T AL RIIE — 2% 1T 2811 AT AR S
T2 B H R IR e, RA M FE
R 55 2 TR 5 8SY A N
RIS M IE” BRI N A7 Mor
JEEE KT 30 %0h Ste A« S &AL .

Q) — NN, W E s 3 4
BRATHE. HOMmphREES
MR S 402 TR T P58 W THD A T
——%f B, X LR T 52 H RO E A7
FEEAS v B 5 M Ah, 4 b 7R W 2 1)
A SRR P . H & 2 IR Hb B Y 3
—J7 1A HLAG 2% AT R AE, 3X 6] H
EHIE RS HE .

Q) G4 R Bon, THE &AR
X et FEAE 7 BI1E AR R POk
SR K SF 20 LR B R 32, R

WON

38"

38"

37

35" L

B % i 24 %
103 104" 105"
T T =1 -1
1
i "
'\ o
MR | J -
\i a
Vi,
'\ 24
7 meesd f ¥
LTI ! g \fTmE

n
fﬁnl

225 g
x 7
/
B !
o)
< w
o AR
—
? \ ew 5 ot
r TN oy
f‘ Efio L o ditiN
] .0
i zfﬁm(_ ......
moM / ka
EEQ-—— Y oFk \. o T8
0 20 40 80km J o eEm
- i L S

B4 s IR A T AT R R AR
Fig. 6 Projection on the ground of faults obtained

from focal-mechanism solutions.
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STUDY ON THREE EARTHQUAKE CASES FOR FRACTURE FEATURE OF
MODERATE AND SMALL SHOCKS NEAR SEISMIC BELTS AND GAPS
WANG Jing-zhou's 1IU Wen-long’s CHEN Yu-wei’
LIN Xue-shu’, HE Xiao-wei’ LIU Dong-wang’
(1. University of China Sience and Technology, Hefei 230026, China;

2. Seismological Bureau of Shanghai, Shanghai 200062, China;

3. Seismological Bureau of Anhui Province, Hefei 230031, China )
Abstract: Three cases of Xingtai Ms5.8 , Heze Ms5.9 and Sheyang Ms5. 1 eathquakes are chosen and
the fracture feature of moderate and small shocks before the earthquakes are studied . The result shows: 1.
The shocks occurred during the seismogenic period show ten dency of unilateral fracture; 2. The shocks
before Xingtai and Heze earthquakes possess a dominant direction of fracture plane, that is similar or con-
jugate to the strikes of seismic belts and fracture planes of main earthquakes; 3.The environment stress To
of the shodks before the earthquakes is slightly lager than those during the nomal period; 4. There is not
a dominant direction of fracture plane for the shocks before Sheyang earthquake, therefore it is deduced
that there is not seismic belt before the event; 5. Before Heze and Sheyang earthquakes, the moderate and
small shocks occurred on the edge of seismic gaps show tendency of unilateral fracture, and their direc-
tions of principal fracture generally do not point to the interior of gaps.
Key words: Unilateral fracture; Direction of fracture plane; Environment stress; Seismic gap;

Seismic belt
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FEATURES OF FOCAL-MECHANISM SOLUTIONS

IN NINGXIA AND ITS NEIGHBORING REGION
ZHAO Zhi-jun, LIU Xiu-jing, KANG Ling-yan
(Seisnological Bureau of Ningxia Hui Autonomous Region, Yinchuan 750001, China)

Abstract: The focal-mechanism solutions of 372 earthquakes in Ningxia and its neighboring egions are e-
valuated by using Nulff net. Basing on these data the direction of principal compressive stress and princi-
pal strain stress in this region are obtained by use Wulff net again. The dominant direction of P axle is NE
30" ~70°, and one of T axle is NW 300" ~ 330" . A ccording main acting force is horizontal or nearly hori-
zontal, most of the teclonic faults which causing earthquake should be strike-slip or nearly strike-dip
faults.
Key words: Focal-mechanism solution; Principal compressive stress; Principal strain stress;

Strike-slip movement



