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Abstract: By searching seismicity gap patterns in 5 study regions with the same
procedure, we obtained appearance of gap before 194 earthquakes from a rela-
tively complete catalogue of 367 M=5. 0 earthquakes in Chinese mainland. The
ratios of the earthquakes with gap over total studied earthquakes in different re-
gions are 14:36 for northern China, 21:24 for southeastern China, 68:124 for
Sichuan and Yunnan region, 36:82 for the northern Qingzang Plateau, and 55:
101 for Xinjiang region, respectively. The region with lowest gap ratio before
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studied earthquakes is the northern China, and that with highest ratio is the
southeastern China, the ratios of Xinjiang region and Sichuan province are near-
ly equal. Based on the above, we discussed statistic relation between the main-
shock occurrence after the gap formation and the lasting time of the gap, gap
scale, and the earthquake magnitude forming gaps. The result shows that there
exists certain correlation between the gap lasting time, gap scale and mainshock
magnitude, but the error is large. The gap threshold magnitude for M5 main-
shock is M 2.5 or so, the threshold magnitude for M6 mainshock is M, 3.5 or
so, and the threshold for M7 earthquake is about M 4. 0, and the mainshocks
are usually located on gap verge or outside. The gap ratio before M5, M6 and
M7 carthquakes are 46% .73% and 100%, respectively.

Key words: Chinese mainland; moderate and strong earthquake; gap pattern;

gap lasting time; gap scale
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Fig. 1 Seismic gaps and epicentral distribution for the same time interval before

gap formation of the Ms6. 5 Keping earthquake of Feb. 25, 1991
(a) epicentral distribution during the gap formation and the gap position; (b) epicentral

distribution in the same time interval before the gap formation
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Fig. 2 Parameters for gap discrimination before the Ms6. 5
Keping earthquake of Feb. 25, 1991
(a) Ratio between inside and outside gap; (b) strain energy curve
inside and outside gap; (¢) R-¢ map of seismic gap
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Fig. 3 Epicenter distribution of studied earthquakes and those with gaps in China mainland
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Table 1  Statistic table of different regions and magnitudes of the earthquakes

with gap-formation process before the studied earthquakes
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Fig. 4 Statistical relation between the gap lasting time for moderate and strong

earthquakes in various regions of China and the mainshock magnitude

(a) Chinese mainland; (b) northern Qingzang plateau; (c¢) Sichuan and Yunnan region; (d) Xinjiang region
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Fig. 5 Statistical relation between the gap scale and mainshock magnitude

in various regions of China
(a) Chinese mainland; (b) northern Qingzang plateau; (c¢) Sichuan and

Yunnan region; (d) Xinjiang region
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Table 2 Statistics between moderate and strong earthquakes

in China mainland and the relative gap positions

PN M5—5. 9 M6—6. 9 M7 L E it
AR 67(34.5%) 29(37.7%) 17(63%) 113(37.9%)
% 37(19.1%) 10C13%) 1(3.7%) 48(16.1%)
SR 90(46.4%) 38(49.4%) 9(33.3%) 13746 %)
A 194 77 27 298
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KA X NENAH 294, 5 37. 7% RAEESKBENHE 104, 7 13%; KAEESK
HMERIIA 38 A~s (5 49.4%. T EHERTH A S X 27 4, ERRAEFES XK NEA
174 5 63%; RAEFESKBEMWA 1A, 3. 7% REFESKINEHAE 94, &
33.3%. WMLATI, 7RI EHERREZ KA X NES, T 5—6 IR RE R EES KX
A1,

Ay G BLORF (£ 3), AR IX 20 D X &R T 14 IRERE, WA EEMSX 7
A, DG ERENAEX 10 4, SN FEAAE KX 34 AKX 40 MR P EAET 21
WER, WEAFENEX 1A, BEE FEMEX 74, INEA BB X 22 45 JIIE
HuIX 108 2SR AT 68 IR ERE . WHEA FEMA X 60 4, A%A FRMEX 714,

%5 RELLEAE SN R kit PR R R AL A e SR AL
Table 3 Statistics between moderate and strong earth- LXK 48 2 KA AL [ 36 IRERE, Wl
quakes and relative gap positions for different regions A FEMI X 12 4, A FEH S X

SHIK ST T S SR e T 36 4~ FriE X 82 s X AT 55 I
1L 7 10 3 20 FE. WA EERNSX 234, %A E
R e R ZS X 24 A, MR E R A X 35
1= N . 2 N
S L 1 0 36 18 A mILATE S NE X 55 XN A A
Wi 23 24 35 82 TEMENEZ, HEH X s X2 Ao
it 113 18 137 298 Bk ERER N 2

3.6 ERITHHMESERHXE

A e 23 X B ) S 2 A s DX DA IS A e L R R 2 R e ) MR L i s DXRL fige B
25 IXFTHE. A TR B I 1) 5 3 52 A B i AR S P, DU AT Dy S 5 2R R I 1) i 00 4 A A 4
NBEGETT T A X0 s DX M 7 B 5 7 110 I T B s DX T B PR 80 o 4% DX X By B ol (3
4. At AR TR AT S BT BN DU D TR IR AL R XA 2 L )1 R 8 A X
N FEMZE. TWas XTI 3 A & A ERE MG 2 KITBEY 300500, 1 4ENE
A ERREE 8020 L b HAKATHE 3 N N & A R A BB 50 —17%. 14
WA R 1020—3300. LAl . BERRIAZS XHIT i, WG IS 147 2 AR 2R A

*4 BXITHS ZRRRGIT

Table 4 Statistical relation between the gap failure and mainshocks

FImE 7S X R BE R R B e it/ A R R A A S
A IX DK/KK PN s = N s
<1 <2 <3 <12 >12 3IMNAMNERE 12 AW AZ
EDK KK  5DK KK

i<kl 14%(2/14) 1 1 1 2 0 50% 7% 100 % 14%
Ly 9%(2/21) 1 1 1 2 0 50% 5% 100% 10%
JI] L 22%(15/68) 4 6 7 12 3 47% 10% 83% 18%
T SR L 42%(15/36) 4 5 6 12 3 40% 17% 83% 33%
i 29%(16/55) 4 5 5 13 3 31% 9% 81% 24%

TE: DK 3T %8 K8 KK %S KR
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