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FOCAL MECHANISM OF HAICHENG (&), LIAONING
PROVINCE, EARTHQUAKE OF FEBRUARY 4, 1975

Gu Hao-pine CHEN YUN-TAI

{The Seismological Bureau of Ligoning Province) (Institute of Geophysics, deademia Sinica)

Gao XIANG-LIN ZEAs0 Y1
{The Setsmological Brigade of the Ningzia {The Seismological Brigade of Guangzhou,
Hui Nationality Autonomous Region) National Sefemological Bureau)
Abstraet

Fault plane sclutions are obtained from data of the first motions for 24
earthquakes with Ms > 4.0 of the Haicheng earthquake sequence, the mainshock of
which oceurred on Heb. 4, 1975. One of the nodal planes of the mainshock strikes
N 70° W, dipping 80° to the NE. while the other nodal plane strikes N 23° E,
dipping 75° to the SH. DBased on the data of the spatial distributions of the after
shocks and the ground deformations, the N 70° W nodal plane is taken as the
fault plane. The faulting is nearly a vertical, left-lateral strike-slip with a wminor
component of normal dip-slip movement. While the foeal mechanisms of all the fore-
shocks and most of the aftershocks are similar to that of the mainshoek, those of 4
aftershocks with Ms >» 4.0 are remarkably different from the mainshock, They
represent a faulting with slip veector reversed in direction to that of the mainshock.
One possible explanation for these cxeeptions is that daring the mainshock the fanlt
movement overshot along some segments of the fault.

The source parameters of the mainshock are calenlated from the data of field
observations and spatial distributions of the aftershocks. The fanlt length, width,
averge dislocation, seismic moment, and stress-drop, of the mainshoek, are estimated
as T0km, 20km, 45cm, 2.1 % 10* dyne-.em, 4.8 bars, respectively. It is a low stress-
drop earthquake occurring in a weak zone that is incapable of accumulating higher
stresses.

For 81 foreshocks and aftershocks the source dimensions, seismiec moments, stress-
drops as well as average dislocations are calculated from the data of the first half
cycles and amplitudes of the seismic P-waves. The results indicate that the stress-
drops are rather low, and generally in the range of 0.1—1.0 bars, for both the
foreshocks and aftershocks., There are two regions with relatively higher stress-drops
( = 0.8 bars), which correspond to the ¢vershooting portions on the main fracture.
These results imply that there might be some intrinsic econnections between higher
initial stresses before the mainshock, overshooting of fault movment, relatively higher
stress-drops, and reverse of the slip vectors of foecal mechanisms. It seems that the
latter three phenomena are the results of the relatively higher initial stress.



