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Abstract: It is generally known that the Chifeng— Kaiyuan fault functions as the boundary between the North China
Block and Northeast Block.On April 22,2013, the Tongliao M 5.3 earthquake occurred in the central segment of the
Chifeng-Kaiyuan fault, and thus, it exerted dual influence on the occurrence background in North and Northeast
China. This earthquake was determined to be of mainshock-aftershock type based on the results of indicators such as
the K value,G-R relationship,energy release rate R¢,and M-T.An analysis of the space-time evolution regularities
of moderately strong earthquakes in Northeast China since 1900, presented in this paper,shows that earthquakes >
M 5.0 in Greater Khingan and the Songliao Basin are time-dependent and space-alternating events. Following the
Arun-Orogen border M5.3 earthquake of 2008, the Tongliao M5.3 earthquake occurred in the southeastern edge of

the Songliao Basin as a moderately strong earthquake.Further comparative studies with past earthquakes in North-

O Wi BEH:2014-05-23
ESTE b E R 22N 52 058 b A & R A4 T H (2013MO0D) s H 2 R A AR B (XH15010Y) 52012 4E N 5205 H iR
X BHHE T e AR 5T 59 & T H
PEH BN 35 HIH (1982 —) . Zr (BUKR)  F M SR AR L B B 52 5%, 3 B2 )N [ 4R K 3 B0 XH s 155 4R T 4% E-maail : peihj@llas.ac.cn
IS HE A (1980 —) , B, i g T RE U L 32 0 A3 D0 5% 2 40 M LR O i 0 5.



37 % 1

HUE . NS AT 5.3 G Y SR E R B RS AN 243

east China have shown that this earthquake has both generality and particularity. The space-time evolution regulari-

ties of moderate and strong earthquakes in Northeast China, both before and after the 2011 Japan M9.0 magnitude

earthquake,indicates that compared with other areas of Northeast China, the diamond-shaped area between the

Hailaer Basin, Greater Hinggan transition zone, circum-Bohai region,and the Kailu Basin responded most strongly to

the 2011 Japan M9.0 earthquake.Influenced by the Okhotsk M8.2 and Japan M9.0 earthquakes, more than eight M5.

0 earthquakes occurred in the Songliao Basin in 2013.This article concludes that a new pattern of seismic activity is

likely to start in Northeast China in the future.

Key words: Chifeng — Kaiyuan fault; Tongliao M5.3 earthquake; sequence characteristics; earthquake location;

earthquake situation
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Fig.1 Geological structure and distribution of historical earthquakes

in epicentral region of the Tongliao M5.3 earthquake
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Fig.3 The relocation of earthquake sequence of Tongliao

M5.3 earthquake
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Fig.4 The accumulative energy release and the seismic temporal

distribution curves of Tongliao M5.3 earthquake
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Fig.5

The temporal and spatial distribution characteristics of M=>5.0 earthquakes in Da Hinggan Mountains and Songliao Basin since 1900
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Tablel The corresponding relation of the mederate-strong earthquakes of M—>5.0 in Da Hinggan Mountains and Songliao Basin since 1900
ides b 7 05 i) E% KRR E St @ X 35 e b 7 5 7] R KA T JE X 3
1 1923-10-15 5.0 A3 R e K22 13 1981-04-26 5.1 T 5 KA
2 1926-10-28 5.0 A1 I i PN 14 1986-03-01 5.3 T FAIL 2 b
3 1931-06-30 5.25 [P & N 15 1986-08-16 5.5 THHR FAIL 2 Hh
4 1937-06-11 5.0 HhAT L FATT 4 4th 16 1999-01-29 5.2 B AR L PN g
5 1940-01-19 6.0 AR HE VS FATL 4 b 17 2003-08-16 5.9 [ bR 22 KA
6 1941-05-05 6.0 21k AL F b 18 2004-03-24 5.9 ZRIEBRRID K%
7 1942-07-09 6.0 i iT FAIT 43 Hb, 19 2005-07-25 5.1 A FSIL 235 b,
8 1942-09-02 6.0 Akt P T 4 b, 20 2006-03-31 5.0 LS i 3T 75
9 1956-10-14 5.25 g K22 21 2008-06-10 5.2 i 24 ikt KA
10 1960-04-13 5.8 B AR ML F b 22 2013-01-23 5.1 L IRAT 3% W3 7
11 1966-10-02 5.2 H R FAIT 4 4t 23 2013-04-22 5.3 WiT FAIT 4 1,
12 1980-02-10 5.6 Tl 7 & K22 24 ? ? ? 7
F2 2011 EURBRRAEMR AN ML >4.0 HithE
Table 2 Earthquakes of M, —>4.0 in Hailer Basin since 2011
2=} MR ] O Ll GO BY/M. WIE/km HoA
1 2011-07-22 118.82 49.73 4.7 7 N 52y R R R
2 2012-04-18 121.98 48.18 4.4 5 WEN A 5w
3 2012-12-09 117.37 48.99 4.2 10 PR 5 77 T LR B A it
4 2013-02-20 124.94 50.95 4.1 7 W5 SRR HIRIE
5 2013-05-14 122.71 49.23 4.9 8 R (e
6 2013-05-29 116.23 47.96 4.3 8 RESE AUV pey
7 2013-06-20 125.18 49.76 5.3 7 e IRy TN E R
8 2013-06-27 116.50 47.73 4.3 11 R AT S 5 R A




246 W

= T & % M

2015 4¢

B 2 RN AR AT R, R T 399 2R 2 M S B
S5 b R R G BRAR WY BB H AR 9.0 b RR #Y 5= S N T il &
JRE. (3) HA 9.0 MRS TR g X S Fl o OB i~ 22
B 7 o S 0 BRI BR DXL O AR M =40 AR R 2T BR
kARG 5 YL ErhiR AR (R 3), iz X WA 1A
Ab T HAS 9.0 G 5 A A8 N 3 48 Y b AR R A A A8
W s v b B S 3 3 TR 6D
R 3 2013 FLBRRAFBHEK Ms=5.0 RS H
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Fig.6 Distribution of M| =>4.0 earthquakes before and after the

Japan M9.0 earthquake on March 11,2011
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