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Tab. 1  Distribution of sensitivity k in different epicenter distance and focal depth
A/km
h/km
0.1 10 20 30 40 50 80 100 150 200
0.1 2. 644 91.49 181.6 271.7 361.8 451.9 722.3 902. 5 1353.1 1 803.7
5 2.271 3.384 5. 085 6. 851 8. 635 10. 42 15. 81 19. 41 28.42 37.42
10 2.271 2. 644 3.384 4.219 5. 085 5. 965 8.635 10. 42 14.91 19. 41
15 2.271 2.452 2.871 3.384 3.936 4. 506 6.259 7. 445 10. 42 13. 41
20 2.271 2.377 2. 644 2.994 3.384 3.796 5. 085 5. 965 8. 188 10. 42
25 2.271 2.340 2.523 2.777 3.070 3.384 4.391 5. 085 6. 851 8. 635
30 2.271 2.319 2.452 2.644 2.871 3.121 3.936 4. 506 5. 965 7.445
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Tab.2 P-wave crustal velocity model used in this paper

B a (AERIREY)

Fi#L b

iR ¢

il d

iRl e

FEAL £

JZJE/km ‘Z&’ﬁ/km's’] JZJE/km Uﬁ'ﬁ/km’s’l JZJE/km i}f{ﬁ/km's’] JZJE/km ﬁﬁ/km%’l JZJE/km i}f{jﬁ/km's’] J2E/km Jd/ kmes ™!

2.4 6.01 1 4.2 21 6.01 1 4.2 1 5.5 21 6.01

11 6. 88 2 5.3 15 6. 88 2 5.3 20 6.12 13 6. 88

+oo 7.98 18 6.06 +oo 7.98 18 6.06 13 6.70 too 7.98

15 6. 94 13 6.94 + 7.98
+ o 7.98 + 7.98
®3 3 MEMHEERITLE
Tab.3  Comparison of three location results
i 1] B a(MSDP) FE d BiAd

v F-H-H B e/ (%) Ap/(°) WE/km Ms on/(°) Ap/(°) WE/km 582 on/ (%) Ap/(°) WE/km Gk
1 2013 -10-31 11:3:35.1 44.641 124.081 7.5 5.5 44.65 124.11 10 0.444 44.65 124.11 11 0.459
2 2013-10-31 11:10:7.1 44.646 124.09 6.7 5.0 44.67 124.1 8 0.513  44.67 124.1 10 0.551
3 2013 -10-31 14:13.45.8 44.636 124.15 7.3 3.6 44.64 124.17 10 0.254 44.64 124.17 11 0.26
4 2013 -10-31 18:16:22.2 44.649 124.15 8.4 3.2 44.66 124.15 11 0.220 44.66 124.15 12 0.227
5 2013 -10-31 19:34:49.7 44.659 124.08 10.7 3.4 44.67 124.13 10 0.301 44.67 124.13 11 0.311
6 2013-11-01 10:24:41.2 44.647 124.15 8.9 3.0 44.65 124.17 10 0.309 44.65 124.17 12 0.313
7 2013 -11-03 12:26.53.1 44.64 124.103 5.4 4.5 44.65 124.12 8 0.257 44.65 124.12 9 0.263
(8) 2013-11-03 23.43.50.6 44.679 124.118 7.8 3.0 44.68 124.11 9 0.383 44.68 124.11 10 0.419
9 2013 -11 -04 3:17:25.1 44.635 124.107 3.9 4.2 44.65 124.12 8 0.468 44.65 124.12 10 0.488
(10) 2013 -11-05 13.38.:10.8 44.683 124.146 6.7 2.3 44.68 124.13 6 0.476 44.69 124.14 6 0.489
(11) 2013-11-06 8:46:36.5 44.652 124.126 6.6 3.1 44.67 124.12 9 0.378 44.67 124.12 10 0.405
(12) 2013 -11-08 19.37:19.5 44.645 124.138 8.7 4.4 44.66 124.14 9 0.364 44.66 124.14 10 0.401
(13) 2013 -11-19 13.32.46.6 44.659 124.12 8 3.4 44.67 124.14 9 0.373  44.67 124.14 10 0.406
14 2013 -11-22 16:18:50.0 44.65 124.129 9.2 5.3 44.66 124.14 10 0.322  44.66 124.13 11 0.327
(15) 2013 -11-22 16:43.34.4 44.643 124.13 6.3 3.0 44.65 124.16 10 0.341 44.65 124.16 10 0.385
(16) 2013 -11-22 16:48:6.1 44.674 124.165 8 2.0 44.66 124.13 10 0.292 44.66 124.13 11 0.336
(17) 2013 -11-22 21:22:20.9 43.991 125.65 6.9 2.1  43.98 125.63 9 0.626 43.98 125.63 10 0.622
18 2013 -11-23 6:4:25.5 44.631 124.122 8.4 5.8 44.63 124.14 11 0.410 44.63 124.14 12 0.411
19 2013 -11-23 6:32:32.4 44.623 124.142 7.8 5.0 44.64 124.17 10 0.320 44.64 124.17 11 0.327
(20) 2013 -11-23 10:11:2.8 44.632 124.153 6.6 3.0 44.65 124.15 9 0.295 44.65 124.15 10 0.333
(21) 2013 -11-23 18.38:35.9 44.665 124.117 8.3 3.3 44.67 124.13 10 0.426 44.67 124.13 10 0.455
22 2013 -11-25 22:9:42.0 44.673 124.113 9.2 4.0 44.67 124.14 9 0.588 44.67 124.14 10  0.610
(23) 2013-11-28 7:40:9.2 44.681 124.143 8.2 3.1 44.67 124.14 9 0.383 44.67 124.14 10 0.404
(24) 2013 -11-29 15.55:32.6 44.676 124.156 6.3 1.8 44.65 124.16 9 0.188 44.66 124.17 9 0.237
(25) 2013-12-04 10:29:4.1 44.678 124.131 5.2 2.0 44.65 124.14 9 0.374 44.65 124.14 10 0.411
(26) 2013-12-08 0:5:32.2 44.659 124.159 8.8 3.1 44.66 124.15 9 0.352 44.66 124.15 10 0.389
(27) 2013-12-08 13:1:11.5 44.663 124.17 8.9 4.3 44.67 124.16 10 0.378  44.67 124.17 10 0.392
(28) 2013-12-09 19:56:36.3 44.655 124.177 8.3 2.1 44.65 124.15 9 0.301 44.65 124.16 9 0.327
(29) 2013-12-10 0:9:2.5 44.659 124.201 5.1 2.0 44.67 124.18 6 0.502 44.67 124.18 7 0.512
(30) 2013 -12-13 8:59:33.6 44.687 124.145 6.4 1.9 44.67 124.14 8 0.239 44.67 124.14 9 0.251
(31) 2013-12-23 16:45:59.9 44.669 124.184 7.9 2.0 44.67 124.17 8 0.359 44.67 124.18 8 0.342
(32) 2013 -12-27 19:28:42.2 44.642 124.191 8.3 1.7 44.64 124.18 10 0.259 44.64 124.18 10 0.309
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Fig. 4 Curve of depth change of crustal velocity models
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Discussion on Cause Factor of Jilin Qianguo M S. 8 Earthquake Sequence
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Abstract

Using the local optimum search strategy of couple Pn-Pg phases algorithms, we determined the focal depth

of Jilin Qianguo M5. 8 earthquake sequence in 2013 by five different curst velocity models, and the calculation

results indicate that the distribution characteristic of the 5 kinds of focal depth is consistency. The focal depths of

the selected 32 earthquakes are relocated, the minimum and maximum focal depths are 6 km and 14 km respec-

tively, most focal depths focus on 10 km. The systemic depth measure error may be 1. 74 km, and the resolu-

tion of focal depth may be about 1. 58 km. The advantage distribution of the relocated epicenters is in the NW di-

rection. Compared with the thickness of local sedimentation in the study area, these earthquakes most probably

occurred at the top of bed rock under the basin basement, rather than at the sediment overlying strata of oil field.

Moreover, the preponderance direction of the distribution of these epicenters is consistent with the strike of

Tongyu-Changchun Fault. Combined with the relationship between the local historical earthquakes and tectonic in

the study area, we take a further speculation that the earthquake sequence maybe related with the tectonic activity

of Tongyu-Changchun Fault in NW, rather than the direct production of the oil-field operation.

Key words: focal depth; Pn-Pg algorithms; location precision; oil-field operation; tectonic movement;

Qianguo M5. 8 earthquake sequence





