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The purpose of this study is to evaluate compatability of seismic source characteristics
of the Kern County earthquake to those of Korean Peninsula seismotectonics. The
compatability could be used to make Korean type response spectrum from the strong
ground motions observed from the assingned earthquake. The July 21, 1952, Kern County,
California, earthquake is the largest earthquéke to occur in the western U.S. since 1906,
- and the repeat of this event poses a significant seismic hazard. The Kern County event
was a complex thrusting event, with a surface rupture pattern that varied from pure left-
lateral strike-slip to pure dip-slip. A time dependent moment tensor inversion was
applied to ten observed teleseismic long-period body waves to investigate the source
complexity. Since a conventional moment tensor inversion(constant geometry through
time) returns a non-double-couple source when the seismic source changes(fault .
orientation and direction of slip) with time, we are required to use the time dependent
moment tensor which allows a first-order mapping of the geometric and temporal

complexity. From the moment tensor inversion, a two-point seismic source model with
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significant overlap for the White Wolf fault, which propagates upward(20 km to 5 km)
from SW to NE, fits most of the observed seismic waveforms in the least squares sense.
Comparison of P, T and B axes of focal mechanisms and focal depths suggests that seismic
source characteristics of the Kern County earthquake is consistant with those of Korean

Peninsula Seismotectonics.
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Fig. 1 Two focal mechanisms with the
epicenter location of the 1992 Kern
County earthquake. Two focal
mechanisms show dominantly thrust
motion and also show that strike
angle is rotated counterclockwise,
dip angle becomes shallower. There
is mare strike slip component at NE

portion of the White Wolf fault,
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Fig. 2

Teleseismic station distribution and corresponding long period teleseismic P and SH

waveforms(upper ones are observed and lower ones are synthetic) for the moment tensor
inversion. 7 P-waveforms and 3 SH-waveforms are used for waveform inversion which are
recorded on a variety of historic instruments. This figure also shows waveform matches
between observed and synthetic results from the time dependent moment tensor inversion.
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Resultant time dependent moment tensor elements or moment tensor functions from the
waveform inversion of the 1952 Kern County earthquake with Green’s functions of 25km,
20km and 15km focal depths. Considering the temporal consistency, resultant moment
tensor functions for three different focal depths show clockwise rotation of temporal
lines for 25km, 20km, and 15km focal depths. Time dependent moment tensor elements
for 20km focal depth show most well developed temporal consistency and those for 16km

focal depth show worst.
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Fig. 4

Two focal mechanisms and corresponding moment tensor functions for two subevents

from the waveform inversion of the 1952 Kern County earthquake. The focal depths are
resolved as 20km and 5km for the first and second subevent, respectively.
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TIME VARYING P,T,B AXIS
(3 second time window)

Fig. 5 The evolving P. T and B axes with 3

seconds time windows from zero to
15 seconds of seismic energy
release. There are counterclockwise
rotation in strike with time. All the
P.T. and B axes from the waveform
inversion are pretty well stabilized
for this time interval.
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Three planar fault surfaces and corresponding inferred focal mechanisms of the 1952 Kern
County earthquake from Stein and Thatcher’s (1981) interpretation using geodetic data.
Three evolving focal mechanisms show counterclockwise rotation in strike, shallower in
dip angle, and more Ieft lateral strike slip at later part of seismic energy release.
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