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Summary
Our efforts this past year have focused on extending the SCEC Community Fault Model
(CFM 5.5) into a California statewide model, and to improving the fault representations
in southern California using relocated earthquake catalogs. We developed an initial
prototype statewide model, which consists of CFM 5.5 and contributions from various
databases and regional fault models in northern California. Early last year, we held a
statewide CFM Workshop at the USGS facility in Menlo Park that brought together more
than 30 scientists involved in fault characterization in northern California to help develop
a plan for improving the statewide CFM. In parallel efforts, we worked with SCEC
scientists engaged in evaluated fault representations in southern California using a series
of improved earthquake hypocenter catalogs, developed using waveform crosscorrelation and double difference methods, source-specific station terms, and cluster
analysis (Hauksson and Shearer, 2005; Shearer et al., 2005). Over the past year, we have
been working to incorporate the recommendations of these working groups into the
models, adding additional faults and developing new alternative fault representations.
Implementing a Statewide CFM
Efforts in statewide seismic hazards assessment and fault systems modeling (e.g., Bird et al.,
2004; Rundle et al., 2004; Meade and Hager, 2004) benefit from plate-boundary scale fault
models, rather than those arbitrarily limited by political and cultural boundaries. To date, no
comprehensive statewide 3D model, akin to the SCEC CFM, fully supports these needs. Thus, in
partnership with the U.S.G.S. (T. Brocher, R. Graymer, and others), we are in the process of
developing a statewide community fault model consisting of the SCEC CFM in southern
California (Plesch et al., 2007) and a new, comprehensive representation of faults in northern
California (Figure 1). Geologic models of the greater San Francisco Bay area, developed largely
by the U.S.G.S. (Menlo Park), serve as the basisis for representation in that area of northern
California in a statewide CFM (e.g., Brocher et al., 2005). Our current efforts are focused on the
integration of other regional models and development of new fault representations in areas that
are currently less well studied.
On January 25th, 2008, we held a workshop to review a prototype statewide CFM model and plan
a course for its improvements. The meeting was partially supported by SCEC Workshop funds
and was held immediately following the NEHRP meeting for northern California PI’s, thereby
facilitating large attendance (> 30) and reducing travel costs. The meeting involved a series of
presentations on the various regional models, followed by a detailed, fault-by-fault evaluation of
the prototype model to plan a course for its improvement. Following the approach used to
develop the SCEC CFM, we identified several regions in northern California and invited various
scientists to lead discussions of faults in these areas. This provided a sense of the accuracy of the
current fault representations, establish the need for alternative representations of some faults, and
define the appropriate data and interpretational constraints (e.g., geologic maps, seismicity,
publications) to be used in constructing new fault representations.

Figure 1: Map of the prototype statewide CFM model, which includes the SCEC CFM 5.5 (Plesch
et al., 2007), the USGS San Francisco Bay region fault model (Brocher et al., 2005), and many
other faults in northern California which are shown by fault type.

At the conclusion of the workshop, we had defined more than 290 faults that should be
represented in the statewide CFM, and placed emphasis on developing new representations for
dozens of faults in central and northern California. This past year, we have assembled an initial
statewide model that includes most faults in the target inventory, based largely on surface fault
traces. We continue to work on assembling new datasets to guide the development of 3D
representations of key faults. Following the approach used for the SCEC CFM, these data are
integrated into a 3D structural modeling environment, and used to guide the construction of 3D
faults surfaces. As with the SCEC CFM, we plan to maintain original data constraints and thereby
distinguish between interpolated and extrapolated portions of faults, and to generate alternative
representations where data are inconclusive and scientists propose fundamentally different fault
geometries. At the end of 2009, we will conduct a virtual workshop in which participants evaluate
the models using freely available, multi-platform visualization software. Feedback from this
evaluation will identify areas where the fault representations must be further improved, and will
establish quality factors for alternative fault representations that will be used to establish the
preferred fault model. We plan to subsequently incorporate these changes and rankings and
release a complete statewide CFM by 2010. We plan to make the statewide CFM available
through the SCEC CME, U.S.G.S., and Harvard websites in a manner similar to the current
SCEC CFM.
Improving the CFM with seismicity
Many of the faults in SCEC CFM are defined, in part, by the distribution of earthquake
hypocenters. In recent years, SCEC scientists have generated a series of improved earthquake
hypocenter catalogs, using waveform cross-correlation and double difference methods, sourcespecific station terms, and cluster analysis (Hauksson and Shearer, 2005; Shearer et al., 2005).
These efforts have led to a significant improvement in earthquake locations, sharpening the

images of faults illuminated by seismicity. This has led to a re-assessment of the geometries and
locations of faults in the CFM by several SCEC researchers (e.g., Nicholson et al., 2008),
culminating this past year in a series of small workshops involving Egill Hauksson (Caltech),
Craig Nicholson (UCSB), Peter Shearer (Scripps), and the Harvard group that helped define
priority targets for revising CFM faults. The most obvious discrepancies between the revised
earthquake hypocenters and CFM representations occur along strike-slip faults, particularly along
the southern San Andreas and San Jacinto fault systems (Figure 2). In several cases, the relocated
hypocenters at depth lie clustered at some distance from the current CFM representations. This
occurs largely for faults in the CFM that were assumed to be vertical, as diffuse clouds of
earthquakes in the original catalogs were insufficient to define true fault dip.

Figure 2: Map showing locations of faults in CFM 4.0 with respect to earthquake hypocenter
locations from Shearer et al., (2005). Note offsets between earthquake locations and the San
Jacinto and San Andreas (Coachella Valley segment) faults. We propose to develop new fault
representations that are more consistent with these earthquake patterns in partnership with other
SCEC investigators.

The revised earthquake locations clearly offer the opportunity to define the true fault dips, and
thus refine the CFM representations. More accurate CFM representations are important because
they will impact statistical assessments of the spatial distributions of faults and earthquakes, the
surface areas of faults, and the manner in which faults interact in the subsurface. Improved CFM
representations will thereby contribute to more accurate fault systems modeling and seismic
hazards assessments. This past year’s efforts have focused primarily on identify fault
representations that need to improved. These faults include, but are not limited to: the Anza,
Borrego, and Coyote Creek segments of the San Jacinto fault; the Superstition Mountain fault; the
Westmorland cross fault of the Brawley seismic zone; the Sawtooth Range fault; the Hidden
Springs fault; the offshore Malibu Coast fault; the Santa Monica Bay fault; the Palos Verdes
fault; the San Pedro Escarpment fault; the Hosgri fault; the offshore Oak Ridge fault; and the
Mid-Channel fault. Once the new, alternative fault representations are completed in 2009, we will
conduct a virtual workshop in which participants evaluate the models using freely available,
multi-platform visualization software. This process will define quality factors for alternative fault

representations that will be used to establish the new preferred fault model, which will be released
as a new version of the CFM.
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