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Stress triggering process of the 1973 to 1976 Songpan,

Sichuan, sequence of strong earthquakes
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Abstract In this paper, the patterns of Coulomb stress change induced by a sequence of 4 strong
earthquakes occurred in Songpan County, Sichuan province in 1973 and 1976 are calculated and
studied. We analyze the near-field stress changes induced by each event in the sequence and their
relationship to the occurrence of the succeeding events and to the aftershock distribution.
Moreover, we evaluate the far-field effect of stress change that was also induced by this sequence
on the regional seismicity of moderate-strong earthquakes occurred in the following 25 years. Our
results suggest, firstly, that the Ms6. 5 Huanglong, Songpan earthquake of Aug. 11, 1973 raised
Coulomb stress on the mid-segment of the Huya fault and then triggered the Ms7. 2 event of Aug.
16, 1976, and further successively triggered the Ms6. 7 event of Aug. 22, 1976 and the Ms7. 2
event of Aug. 23, 1976 southward along the fault. Secondly, we find that most aftershocks of
the sequence occurred in areas where Coulomb stress has been increased along the near-field zones
of the seismogenic fault-segments of the mainshocks. Thirdly, in the 25 years following the
sequence and within an about 200 km radius area centered at the mid-segment of the seismogenic

Huya fault of the sequence, 6 events with magnitudes 5. 0 to 6. 6 all occurred in those far-field
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zones with very small amount of increase in Coulomb stress induced by the sequence.
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Fig. 1

A map of the fault plane solutions and regional active tectonic environment

of the 1973 to 1976 sequence of 4 strong earthquakes in Songpan, Sichuan
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x2 MBEREEFILZEBHRIZH(~200 km SEEH)1976~2001 FHEEER 5 KA L E R EF
Table 2 Fault plane solutions of Ms_>5 earthquakes occurred in the far-field (an about 200 km

radius area) of the seismogenic faults of the Songpan sequence of strong earthquakes

ik R | 5 11 P T % B VR
o M, . _ A [a] - s Em i {21/ VAR (1< I X A {1 AR KR
) ) ) ) )y O )y O
1978-07-13 5.4  31°56"  102°57’ 36 NW 75 116  SSW 59 260 34 164 10 NW [0 Z&jEEw [27]
1987-01-08 5.9  34°10°"  103°14’ 20  SEE 60 149 SW 43 267 9 161 61 NNEmwifiE [26]
1989-03-01 5.0  31°30"  102°26' 78 SSE 74 342 NEE 70 129 26 30 30 NW [i] 42 g i (28]
1989-09-22 6.6  31°33"  102°23’ 69 NW 78 348 NE 58 122 13 23 32 NW [ et w (28]
1999-09-14 5.0 31°36"  104°05' 29 SE 75 29 NW 15 298 29 118 60 NE i [29]
1999-11-30 5.0 31°26"  104°20' 42 NW 32 316 NE 88 196 39 72 35  NE m#iAHE [30]
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Fig. 3 Maps of far-field Coulomb stress changes induced by the 1973 to 1976 Songpan sequence of strong earthquakes and
their relationships to distribution of moderate and strong earthquakes occurred subsequently in the surrounding areas
(a) Coulomb stress changes which use NE striking reverse faults as receiver and Ms==5 earthquakes occurred on those faults;

(b) Coulomb stress changes which use NW left-lateral strike-slip faults as receiver and Ms=5 earthquakes

occurred on those faults. Earthquake catalog is from Aug. 24, 1976 to Nov. 13, 2001.
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