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Fig. 1 Macro position of the 2013 M,5. 5 Qianguo earthquake swarm.
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Fig. 3 Qianguo earthquake swarm sequence.

a20134E 10 31 HZE 12 J] 31 H#EFH; b 2014 45 1 H 1 H ZE 2016 4F 4 f] 30 H #ZJF 5

BRI BR T 305 3 1 45 M) R 1) AN 3 S0 A S8 A iR 22, DN et 36 4 v 1 (oS
FE, AR T X E R AR S W R R AR, DR BRI 2

BIS8 MJ5. 5 EfEoIia E A i) & ol (A5 R e AL i 8 ) 363t 52 4, i TR b /i & ol
OPARAEARIL BN TR, B AR S, TG S AR PRAF 9 65 3l 39 70 A 7672 R B BRI AR L X, B
DA 2 B A5 M LB, P 0 v 450/ 1 752 1) 7 AR 1) I 332 JBOKS J32 32 1) — 7 BR A o 6 BB 51 v 21 isf
BOBMWHY M, = 1.5 #1532 628 4>, X — Ly 1 {1 5% 25 BOR B R EA T R AH BB 8 UG (18] 4) R
WL, REARRE AT 8 922 Z% o A HE i A R BB Fe/bh 3R (LSQR) SR WU 22 E I 7 72
BEE fe/NERC(MINLINK) A1/ WL % (MINOBS ) 85 0y 8, 7 i [A] i <10km, 72 1 i <400km,
P S PRI AT 3500 1.0 H1 0.7, Kfsi—Fop il T A E A3k A2 1 25 5% (Airquake) J5, fie)s
A 41 GUEIC R 408 NIRRT A X LT AR AT o BB RE 6L 1Y M 5 AR R SR T R M £ AR
AUkl X M2 2 AT AR R (i 47, 2002) (36 2) , AR 75 AR P4 3 5 L AIF 2 45 2R (5K it

4, 2010) , PO HEBIE N 1. 73, R2 WEREEER
FEHEMEELEFRS, EW, SN f1 UD 3 i) Table 2 The crustal velocity model
I6] 4 5 5245 BE 2399 4 0. 9km | 0. Tkm FI 1. 2km, 5E fif 2R VEHE/km PV, ks
T Ja 7 I 7 R 25 0 12ms . [ 50235 MR 5 M 1 0.0 4.6
PLEE R GACEEAM G AR, TUAES: & 2 3.0 5.6
WE DLEE SR, H 7R Fe 81 1 58 vh o A Bl FE B, R 3 14.0 6.1
PR EE R B e B 5~ 10km 15 FI N (& Sa, c), 4 25.0 6.4
5 35.0 6.8

BOA R L O 3 o3 A O 1 AN IR BESE . T




XU 56 2 2013 AF 55 MR AR M 5. 5 R AR 22 2 T A2 (67 S % DAL 985

D JucLTooskz| | (L/ctT/00/sm (rss-soe)

Danz2010084 | 1a.0,4, asserer.s

D oaTousHz| | 8%0.4, Azte187.5
D) suvstooskn| | fau/cur/oo/sm (rss-svem)

E::"’"”"’-lm—ﬂl —I'— . ”f’q“ 727300, BesRATe 1O T T
T : u.m,uummmmwwm
i s bt

HUL232800:5H | 131/AGT/00/SH2 (FSS-308H) iy .ﬂ

D

8-0.96, Az1-345.0
|| foussvr/oo s prss-aommy |' W

D d
HLL232900/5H 8+0.73, Azie37.9 2 ‘VIMA

Hu2329009) | [au/sTr/o0/sm (rss-somm |’ ¥ ‘im‘f

H |as0.73, azie3n.s
9L/5YT/00/582 (P3S-30EH)

|
|
D) ur2202005H | |Ae0.73, Azie3n.9 l
HL/L2327/00/SHN [CHG-40TOE)

HL/L2327/00/SKZ [CHG-40TOE)

8+0.12, Azi=237.7

JL/CLT/00/SHE. (F33-30BH)

870.4, Azi=187.5

" 72 o
i1y m 0, BackAzie 7.
D) suscToosH B 30 w/s, 0.26 S
D JuscToosiz Ll W
N (v| 8=0.04, Azi=7.1 -
Tl | [aT I - i

4 AR T
Fig. 4 The example of picking seismic phase.
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OF M 5.5 QIANGUO EARTHQUAKE SWARM
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Abstract

We relocated a seismic swarm, which started in a mass from 31 October, 2013 in Qianguo
County of Jilin Province, by using double difference location method, based on the phase data of
regional digital seismic network and the crustal velocity model of Sunliao Basin. The characteristics of
seismogenic fault have been investigated based on the spatial distribution image of the seismic swarm
and the geophysical data near the epicenter area. The relocated epicenters of the swarm earthquakes
have a precision of 0. 9%km in E-W, 0. 7km in N-S and 1.2km in U-D direction, and show an
apparent concentrated seismic belt trending N - W, with a length and width of 12km and 6km,
respectively. The source depths of all events are shallow, with 80% in a range of 6 ~8km, and the
events are apparently crowded together on the depth cross section. According to the relocated spatial
distribution characteristics of the seismic swarm, the features that the medium size events happened
successively, and the focal mechanism of the large size events in the swarm, we infer that the
seismogenic tectonics of Qianguo seismic swarm is the thrust nappe structure inside the Keshan-Da’an
fault zone. The fault plane inclines to the East direction, and is steep when close to the ground
surface, which shows the typical characteristics of a listric thrust fault. The longitudinal length of the
rupture plane is greater than the transverse length. According to the features of seismogenic tectonics,
we infer that the three M =5. 0 earthquakes occurred at the lower layer of the thrust rupture surface
of the fault, while the aftershocks were triggered by the three events and occurred mainly at the upper
layer of the rupture surface.

Key words Qianguo seismic swarm, double difference relocation, Songliao Basin, nappe structure
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