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of Central
California Coast Range Thrust Faults
to Stress Changes: The 22 December
2003 M6.5 San Simeon Earthquake

Seismic Responses

TODA S., LIN J.,, (Woods Hole
Oceanographic Institution), & STEIN R.
S. (USGS)

The M=6.5 San Simeon earthquake is
one of several destructive blind thrust
earthquakes to have hit the central
California Coast Range during the past 2
decades. To understand the occurrence
and possible interaction of such events,
including their spatio-temporal
clustering, we first seek the reason why
the central Coast Range seismicity,

including the San Simeon shock, is
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recently active. We then examine how
such thrust regimes locally respond to
the sudden stress changes caused by the
San Simeon shock itself.

We calculate interseismic stress
accumulation arising from the transition
between the creeping and locked portions

of the San Andreas on adjacent thrust

faults since the 1857 Fort Tejon
carthquake. The results show that all
central Coast Range thrust areas,

including the San Simeon hypocenter,
have been brought 0.1-1.0 bar closer to
Coulomb failure.

The

occurred

San Simeon aftershocks that
after the
mainshock uniquely extended to the

immediately

southeast, up to ~40 km from the
epicenter. About half of the aftershocks
occurred in the hypocentral and high-slip
fault area located 10 km southeast. The
rest of the aftershocks are located off the
fault
teleseismic data (Yagi, 2003) or local

source estimated either from
seismic network (Dreger, 2003). We
found that such highly active off-fault
aftershocks can be explained by the
calculated 0.3-10-bar

Coulomb stress associated with local

increase of

large coseismic slip. In contrast, no
aftershocks occurred northwest of the
epicenter, despite a small amount of slip
estimated from the fault models, and the
The exact

lack of
seismicity in the region northwest of the

associated Coulomb stress.

cause of such noticeable

epicenter is not clear, but we are
exploring whether it might be related to
rock rheology of the serpentinite blocks
in the central Coast Range Franciscan
Complex.

*BEXH - BEITIHA b

Hardebeck et al., Preliminary report on
the 22 December 2003 M6.5 San
Simeon, California,
submitted to SRL, 2004.

earthquake,

Ian Campbell, Geologic map of
1:2,500,000,
California Division of Mines and

Geology, 1966.

California, scale

Jennings, C. W., Fault activity map of
California and adjacent areas, scale
1:750,000, California Division of
Mines and Geology, 1994.

Lin, J. & R. S. Stein, Stress triggering in
thrust and subduction earthquakes,
and stress interaction between the
southern San Andreas and nearby
thrust and strike-slip faults, JGR, in
press, 2004.
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gs.gov/research/deformation/modelin

g/refs/jlin_refs.html

McLaren M. K. & W. U. Savage,
Seismicity of south-central Coastal
California: October 1987 through
January 1997, BSSA, 91, 1629-1658,
2001.
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