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San Simeon fault (Class A) No. 80

Last Review Date: 1995-07-06
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Fault number 80, San Simeon fault, in Quaternary fault and
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website, https://earthquakes.usgs.gov/hazards/qfaults,
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Synopsis Detailed geologic mapping of pre-Quaternary stratigraphy and
structure is provided by Hall (1976 #7826) and Hall and others
(1979). Detailed mapping of marine and fluvial terraces (Weber,
1983 #7834; Hanson and others, 1992 #7827; 1994 #7828;
Hanson and Lettis, 1994 #5403) and paleoseismic trenching and
mapping investigations (Hall and others, 1994 #5401) of the
southern onshore reach of the fault provide data on the late
Quaternary behavior of the fault. Additional geophysical,
seismological, and geologic data regarding the activity of the
fault, particularly in the offshore region, is provided by (PG&E,
1974 #7832, 1975 #7835, 1988 #7833; Leslie, 1980 $7829, 1981
$7830). The main onshore trace meets the criteria of “sufficiently
active and well-defined” to warrant zoning under the Alquist-
Priolo Earthquake Fault Zoning Act (Manson, 1985 #7831).

Name
comments

Onshore parts of the fault were first mapped by Taliaferro (1943),
#5356), who referred to it as the Arroyo Laguna thrust fault.



comments
Pacific Gas and Electric (PG&E) (1974 #7832, 1975 #7835) later
mapped the fault and assigned the name San Simeon fault.

Fault ID: Refers to number 255 (San Simeon fault) of Jennings
(1994 #2878).

County(s) and
State(s) SAN LUIS OBISPO COUNTY, CALIFORNIA 

Physiographic
province(s) PACIFIC BORDER 

Reliability of
location

Good
Compiled at 1:24,000 and 1:48,000 scale.

Comments: Location of fault from Qt_flt_ver_3-
0_Final_WGS84_polyline.shp (Bryant, W.A., written
communication to K.Haller, August 15, 2017) attributed to
1:48,000-scale map by Hall and others (1979 #7840); 1:250,000-
scale maps by Lettis and others (2004 #7844) and McCulloch
(1989 #5738); and Manson (1985 #8188) mapped at unspecified
scale. Quaternary mapping along entire onshore section at scale of
1:24,000 (Weber, 1983 #7834), detailed Quaternary map of
southern onshore region of fault (Oak Knoll Creek south to
coastline) at scale of 1:24,000 (PG&E, 1988 #7833; Hanson and
others, 1994 #7828); data compiled (without photogrammetry or
similar methods) onto 1:250,000 scale map (PG&E, 1988 #7833;
Lettis and others, 2004).

Geologic setting Convergent right-slip (transpressional) fault (Hall, 1975 #7825;
PG&E 1974 #7832, 1975 #7835, 1988 #7833; Weber, 1983
#7834; Hall and others, 1994 #5401; Hanson and Lettis, 1994
#5403).

Length (km) 97 km.

Average strike

Sense of
movement

Right lateral 

Comments: Ratio of horizontal to vertical slip measured from
displaced late Quaternary (~210 ka to 120 ka) terraces range from
8:1 to 50:1 (Hanson and Lettis, 1994 #5403). Based on plunge of
slickensides observed in trench exposures, the ratio of strike slip
to dip slip is at least 8:1 to 10:1 (Hall and others, 1994 #5401).



Dip Direction V 

Comments: Measured in several trenches at multiple sites (Hall
and others, 1994 #5401); based on general linearity of onshore
fault traces that cut across topography.

Paleoseismology
studies

Detailed mapping of Pleistocene marine terraces along the
southern onshore reach provides data on the style and rate of late
Pleistocene slip (Hanson and Lettis, 1994 #5403).

Mapping, geomorphic analysis, drilling, and logging of natural
and trench wall exposures were performed at the following four
localities to characterize the Holocene behavior of the
southeastern onshore reach of the fault (Hall and others, 1994
#5401). Age control provided by radiocarbon dating of charcoal
and detrital charcoal, thermoluminescence analysis of silty
organic clay, and soil-stratigraphic relationships.

Site 80-1—Oak Knoll Creek Site located 3km northwest of San
Simeon Bay consisted of six6 trenches. Displacement per event
documented for minor fault at this site (horizontal component
1.2±0.03 m; vertical component 0.2 m; net slip 1.23±0.04 m;
stratigraphic evidence suggests single-event displacement.

Site 80-2—Airport Creek Site located 900m northwest of San
Simeon Bay consisted of seven trenches and two exploratory pits.
This site provided best data for slip rate and recurrence; 1.8 m
right deflection, measured in both walls, of the active channel of
Airport Creek appears to have occurred during one or at most two
slip events on the main fault trace suggesting 1- to 2-m offsets.

Site 80-3— Borrow Pit Site located 600m northwest of San
Simeon Bay consisted of 5 trenches, 13 flight-auger holes, and
shallow seismic refraction survey.

Site 80-4—San Simeon Cove in San Simeon Bay. Detailed
logging of available sea cliff exposures and limited hand
excavations.

Geomorphic
expression

Well expressed, locally defined by prominent linear northeast-
facing escarpment, linear stream channels, springs, linear scarps
and ridges, side-hill benches, sag ponds, offset stream channels
and stream valleys, vegetation and tonal lineaments, captured and
beheaded streams, and ponded alluvium. Many features typical of



beheaded streams, and ponded alluvium. Many features typical of
strike-slip faulting (Weber, 1983 #7834; Hanson and Lettis, 1994
#5403).

Age of faulted
surficial
deposits

Onshore section: lLatest Pleistocene to Holocene eolian and
fluvial deposits (15%), Pleistocene marine deposits (70%),
bedrock (predominantly Cretaceous to Jurassic) (15%).

Historic
earthquake

Most recent
prehistoric

deformation

latest Quaternary (<15 ka) 

Comments: Evidence for multiple Holocene surface-faulting
events, geomorphic evidence for most recent event occurring
during the late Holocene (Hall and others, 1994 #5401).

Recurrence
interval

265–2,000 yr 

Comments: Average recurrence frequencies of 265 to 2,000yr,
with best-constrained values between 600 to 1,800yr. Preliminary
estimate based on paleoseismic investigations at the Airport
Creek Site (Hall and others, 1994 #5401). Recurrence frequencies
indirectly estimated based on estimated range of slip rate and net
slip per event. Estimate for single (main) fault trace within a zone
of faulting; therefore, may underestimate the occurrence of events
within the broader zone. Evidence at this site suggests that slip
events may not occur at uniform intervals.

Slip-rate
category

Between 1.0 and 5.0 mm/yr 

Comments: Estimated Pleistocene slip rate based on displaced 80
to 210 ka marine terraces ranges from 0.4 to 11 mm/yr, with best
constrained values of 1–3 mm/yr (Hanson and Lettis, 1994
#5403). Estimated Holocene slip rate for the main trace within
fault zone based on paleoseismic trench data ranges from 0.9 to
3.4mm/yr, with best constrained value of 1.0–1.4 mm/yr (Hall and
others, 1994 #5401).

Date and
Compiler(s)

1995 
Kathryn L. Hanson, AMEC Environment & Infrastructure
(AMEC E&I)
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