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Stress Level Analysis of Earthquake Swarm with M, 3.0 in
the Boundary Area of Lingyun and Fengshan in June 2010
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(Earthquake Administration of Guangxi Zhuang Autonomous Region, Nanning 530022, China)

Abstract: From June 28 to April 15 2010, high density, high concentrate, high frequency earthquake swarm
occurred in the boundary area of Lingyun and Fengshan in Guangxi, 3 071 earthquakes were recorded, among
of them, 41 events with 2.0 <M;<2.9, 3 events with M;=3.0, the maximum event with M;3.2 occurred in 1st
July. The paper analyses the space boundary of earthquake swarm, P axis edge direction of earthquake focus
mechanism of events with M; =2.0, b value characteristic, stress drop. The results show that: the epicenter of
earthquake swarm are concentration; the depth is very shallow; earthquake focus mechanism of P axis position

haven't the predominance distribution; & value is very high, which is about 1.21; stress drop value is mainly

KB, 2013-11-12

LB, TR R SHEATF LRI H ERIC 1140004-2) &) FaRl220 5 SHE AT L1 HR1 B (R 10123012-
21) R E)

EER A, 822, Lo, 1974 4F4 ) W TR, BN HZ g H M2 shik b TAE.

E-mail; gxgpl@126.com.


mailto:gxgpl@126.com

12 i

o E 34 45

distributed between 0.19-2.0 Mpa. We found that M 3.0 earthquake swarm occurred in low stress level in the

boundary area of Lingyun and Fengshan, the earthquake swarm dont have the precursory earthquake swarm and

the foreshock sequence. These results have some helpful for a proper understanding of the characteristics of the

earthquake swarm, and the right judging of the earthquake trend.
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Fig.1 Epicenter distribution of earthquakes with M, 3.0 in the boundary area of Lingyun and Fengshan in Guangxi
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Fig.2 S-P time change of Jiangzhou flowing station
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Table 1 S-P of 25 earthquakes with M;=2.0 recorded by JiangZhou flowing station

TS BMIAE-H-H sy 8 p S S W F st S—P /s M,
1 2010-06-28  12-41-20.9 3.0
2 2010-06-28 17-36-39.6 2.0
3 2010-06-28  18-20-22.1 2.4
4 2010-06-28 19-55-02.5 2.6
5 2010-06-28 19-58-32.4 2.6
6  2010-06-28 20-08-37.2 2.3
7 2010-06-28 20-34-03.9 2.4
8 2010-06-28 21-06-02.7 2.3
9 2010-06-28 21-34-02.0 2.2
10 2010-06-28 22-20-33.0 2.5
11 2010-06-28 23-13-19.8 2.5
12 2010-06-29 01-51-28.4 2.6
13 2010-06-29  02-03-14.6 2.2
14 2010-06-29  02-04-09.2 22
(FHTFH#)
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(HLF)

K5 HBWAE-A-H ®HEM 5.8 p st S B HNH S-P /s M,
15  2010-06-29  02-10-21.8 3.1
16 2010-06-29  03-11-17.2 2.0
17 2010-06-29 04-42-04.9 2.0
18 2010-06-29  06-09-38.4 25
19  2010-06-29  06-50-53.5 06:50:53.40  06:50:53.50 0.10 23
20 2010-06-29  10-38-13.9  10:38:13.84  10:38:14.09 0.25 25
21 2010-06-29  11-22-31.6 11:22:31.59  11:22:31.75 0.16 23
22 2010-06-29  13-06-53.2  13:06:53.25  13:06:53.35 0.10 23
23 2010-06-30  10-17-22.1 10:17:22.41  10:17:22.69 0.28 23
24 2010-06-30  10-36-41.4 10:36:42.21  10:36:42.59 0.38 25
25 2010-06-30  13-51-15.7 13:51:15.37  13:51:15.55 0.18 2.8
26  2010-06-30  18-06-30.1  18:06:30.12  18:06:30.49 0.37 2.1
27 2010-06-30  22-12-47.1 22:12:47.03  22:12:47.37 0.34 2.0
28 2010-07-01  10-27-40.4  10:27:40.07  10:27:40.37 0.30 3.2
29 2010-07-01  12-02-21.4 12:02:21.47  12:02:21.63 0.16 2.0
30 2010-07-03  16-51-19.2  16:51:19.26  16:51:19.42 0.16 2.1
31 2010-07-03  17-40-49.8  17:40:50.13  17:40:50.29 0.16 2.0
32 2010-07-04  05-48-56.4  05:48:56.76  05:48:56.89 0.13 2.0
33 2010-07-04  11-53-02.6  11:53:02.98  11:53:03.26 0.28 2.1
34 2010-07-04  14-35-16.8  14:35:16.79  14:35:16.93 0.14 2.1
35 2010-07-04  19-45-52.1 19:45:51.15  19:45:51.27 0.12 22
36 2010-07-04  19-51-50.1 19:51:51.72  19:51:51.85 0.13 22
37 2010-07-04  20-58-38.0 20:58:39.36  20:58:39.54 0.18 22
38 2010-07-05  03-24-53.0 03:24:52.98  03:24:53.15 0.17 25
39 2010-07-05  09-07-40.5  09:07:41.11  09:07:41.36 0.25 22
40 2010-07-05 10-07-06.4  10:07:06.38  10:07:06.66 0.28 22
41 2010-07-06  17-08-29.5  17:08:29.73  17:08:29.89 0.16 23
42 2010-07-06  17-35-44.1 17:35:43.62  17:35:43.75 0.13 2.0
43 2010-07-08  22-35-09.2  22:35:09.32  22:35:09.51 0.19 2.1
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Table 2 S-P statistics of Jiangzhou flowing station

S-p F|f 22 BRI N >N G km HrH/%
<0.10 78 78 <0.867 2.98
0.10~0.19 1442 1520 0.867~1.6473 55.16
0.20~0.29 770 2290 1.734~2.5143 29.45
0.30~0.39 275 2565 2.601~3.3813 10.52
0.40~0.49 17 2582 3.468~4.2483 0.0065
0.50~0.59 8 2590 4.335~5.1153 0.0031
0.60~0.69 7 2597 5.202~5.9823 0.0027
0.70~0.79 4 2601 6.069~6.8493 0.0015
0.80~0.89 5 2606 6.936~7.7163 0.0019
0.90~0.99 2 2608 7.803~8.5833 0.0008
1.0~3.58 6 2614 8.670~31.0386 0.0002
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Fig.3 Epicenter distribution of M, 3.0 earthquakes in the boundary area of Lingyun— Fengshan and earthquake station distribution

in Guangxi
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Fig.4 Earthquake focus mechanism of earthquake swarm in the boundary area of Lingyun— Fengshan
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Table 3 Focus mechanism of earthquakes with M; =2.5 in the boundary area of Lingyun and Fengshan

T HI ) e o M, LR I I LP% ;¢m .
5 AF-H-H /Hm e Wi e emife  Jifie e Jrbie e
1 2010-06-28 12:41 24.38 10690 3.0 26 22 190 69 105 23 269 66 Wil B
2 2010-06-28 17:36 24.38 106.88 2.0 142 23 321 67 50 68 231 22 IEMHIEE)
3 2010-06-28 18:02 24.35 10695 2.4 112 81 6 30 173 47 45 30 IEME)
4  2010-06-28 19:55 24.40 10686 2.6 281 20 67 73 142 60 346 28 IEMHE
5 2010-06-28 19:58 24.38 10690 2.6 292 76 180 34 347 49 225 24 IEMEH )
6 2010-06-28 20:08 24.38 106.88 2.3 266 24 59 69 132 65 337 23 IEMH )
7 2010-06-28 20:34 24.40 106.88 24 210 67 320 51 348 46 88 9 IEMmE
8 2010-06-28 21:06 24.38 10690 2.3 271 27 5 88 299 37 70 41 AW
9 2010-06-28 21:34 24.38 106.88 2.2 29 26 206 64 293 71 117 19 IEfiHsh
10 2010-06-28 22:02 24.38 106.88 2.5 285 19 138 74 243 60 40 28 IEMHE S
11 2010-06-28 23:13 24.38 10690 2.5 31 23 190 69 265 65 106 23 IEMIES)
12 2010-06-29 02:03 24.38 106.88 2.2 117 89 24 33 177 38 55 35 W
13 2010-06-29 02:04 2443 106.85 2.2 36 24 220 66 314 68 129 21 IEMHE )
14 2010-06-29 02:01 24.41 106.88 3.1 120 87 26 31 182 40 56 35 AW
15 2010-06-29 03:11 24.38 106.88 2.0 26 36 258 66 148 17 27 59 Wi B
16  2010-06-29 06:09 24.38 106.88 2.5 18 37 262 72 148 20 30 52 WGE
17 2010-06-29 06:05 24.40 106.86 2.3 120 87 27 43 175 34 63 29 AW
18 2010-06-29 10:38 24.38 10691 2.5 24 22 195 68 279 66 107 23 IEMH )
19 2010-06-29 11:22 24.38 106.88 2.3 30 32 152 72 208 55 82 22 IEMHE)
20 2010-06-29 13:06 24.38 106.88 23 275 28 185 90 300 39 70 39 AW
21 2010-06-30 10:17 24.36 10691 2.3 29 76 274 31 88 51 320 26 IEMER
22 2010-06-30 13:51 2438 10690 2.8 204 48 308 74 355 41 250 16 IEfiHsh
23 2010-07-01 10:27 24.38 106.86 3.2 26 23 210 67 117 22 300 68 Wil BN
24 2010-07-04 19:45 2445 106.88 2.6 197 89 290 26 311 41 83 38 AW
25 2010-07-05 03:24 2438 10688 2.5 262 27 154 81 271 48 43 31 EW
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Table 6 Earthquake sequence parameters in the boundary area of Lingyun and Fengshan in June 2010

kbt B u F p k h b

06-28~06-28 09524 16019 09768  0.5858 35 0.883 2
06-28~06-29 07113  1.0032 1.0082  0.646 3 35 1.003 8
06-28~06-30  0.8497 1.1500 09512 0.7230 0.2 1.035 5
06-28~07-01 09007 1.1943 09162 0.757 2 35 1.006 1
06-28—~07-02  0.6680 0.8799 0.8964  0.757 2 0.83 1.014 7
06-28-~07-03  0.5612 07369 08713  0.757 2 0.77 1.029 3
06-28~07-04 09439 12449 08291 0.757 2 0.53 1.091 5
06-28~07-05  0.8661 1.1412 08015 0.757 2 0.35 1.120 0
06-28~07-06  0.7953  1.0484 0.7888  0.757 2 0.10 1.133 8
06-28~07-07  0.7323 09656 0.7730  0.757 2 0.10 1.152 4
06-28~07-08  0.7646  1.0055 0.766 8  0.757 2 0.10 1.166 3
06-28~07-09  0.7211 09443 0.7552 0.757 2 0.10 1.171 6
06-28~07-10 06667 08721 07475 0.757 2 0.10 1.175 5
06-28~07-11 06447 08405 0.7393  0.757 2 0.10 1.177 6
06-28~07-12 06204 08102 0.7324 0.757 2 0.10 1.185 5
06-28~07-13  0.6148 08029 0.7308  0.757 2 0.10 1.185 8
06-28~07-14 05441 07103 0.7293  0.757 2 0.20 1.186 0
06-28~07-15 05441 07103 07293  0.757 2 0.20 1.186 0
06-28~07-16 04955 06463 07263  0.757 2 0.20 1.186 3
06-28~07-17 04776 06213 07230 0.757 2 0.20 1.186 3
06-28~07-18 04634 06024 07200 0.757 2 0.20 1.188 0
06-28~07-19 04415 05727 07108  0.757 2 0.20 1.189 3
06-28~07-20  0.4415 05727 07108  0.757 2 0.20 1.189 3
06-28~07-21  0.4102 05318 0.7093  0.757 2 0.30 1.189 4
06-28~07-22 03871 05018 0.7079  0.757 2 0.30 1.189 8
06-28~07-23 03749 04860 0.7051  0.757 2 0.30 1.190 7
06-28~08-17  0.1945 02514 0.6904 0.757 2 0.4 1.194 1
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Fig.6 Time series curve of earthquake sequence parameters in the boundary area of Lingyun and Fengshan from

June 28 to July 24 in 2010
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Fig.7 Distribution map of stress drop
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