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INTRODUCTION

The purpose of this work was to collect paleoseismic data along a 200 km stretch of the southern San
Andreas fault between Pallett Creek and sites in the Carrizo Plain (Figure 1). At the writing of the
proposal, few sites had been explored along this stretch (Figure 2). For example, the average interval for
this stretch of the fault was poorly constrained, bracketed by ~300 years documented at the Carrizo Plain
and Frazier Mountain sites (Figure 1; Liu, 2003; Grant and Sieh, 1994, Lindvall et al., 2002), or 120 years
documented at Pallett Creek (Sieh et al., 1989; Biasi et al., 2002). The absence of earthquake age and
displacement data along this stretch permits several interpretations for rupture histories of the fault
(Weldon et al., 2004) and creates uncertainties in models of rupture segmentation (Working Group on
California Earthquake Probabilities, 2007).

RESULTS
Activities completed pursuant to the proposal include:
1. Trench excavations, summer 2006

Our original goal was to excavate trenches at Horse Camp Canyon on the Three Points site (Figure 2),
and tried to secure access through the Desert Hunt Club, which leases the land. They were interested in
the project but after discussions with the landowner, could not allow the project to proceed. Once this
was determined, we identified other sites that appeared geomorphically suitable for paleoseismic studies
and approached the land owners at four sites: Garden Gulch, Corona del Valle, and the Pine Mountain
Club, and Gorman.

Scharer, U.S. Geological Survey colleague Tom Fumal, and Appalachian State University undergraduate
student Evan Howell excavated trenches at Garden Gulch (Figure 3). Garden Gulch was originally
studied in the 1980’s and published by Rust (2005). Rust documented evidence of two 19" century
earthquakes, suggesting an 1812 earthquake ruptured the area. Our goal was to confirm these
observations and extend the record deeper. Two large, v-shaped trenches were excavated at the site in
2006 (Figure 4). The eastern trench crossed the southern margin of the fault zone and shows evidence
for two earthquakes (Figure 5). The event quality was of moderate quality, so we did not date the
deposits. Thick deposits (including a single 1.5 m thick debris flow deposit) and a high groundwater table
limited deeper excavations. Because the evidence was tentative, and because further work would require
extending the trench north across the landowner’s access road, we did not pursue additional work at the
site.

We also excavated a trench across a trough on the Corona del Valle site in 2006 (Figures 2 and 3).
Deposits exposed in the trench was highly bioturbated and not suitable for paleoseismic investigations.

We started the permission process with the Pine Mountain Club in the summer of 2006. The town council
granted permission in autumn of 2006. Fumal excavated a trench at the site but the deposits were too
coarse and unsuitable for paleoseismic work.

Finally, the Gorman site landowners did not return our letters of inquiry and no phone number is available.

For convenience, we list the latitude and longitude of the sites we have worked at since 2006 below:



Garden Gulch: 34.72879°, -118.61639°

Corona del Vale: 34.74818°, -118.68624°

Pine Mountain Club: 34.85502°, -119.15415°

Cuddy Valley: Norman property, 34.82953°, -119.02882° and 34.82944°, -119.02761°;
Maga property, 34.82849°, 119.02441°

2. Debris flow mapping and fire hazard analysis

Between trenching activities (when waiting for backhoe availability), Scharer and Howell completed a map
of debris flow deposits issuing from Horse Camp Canyon, at the Three Points site. We mapped the
perimeter of the deposits and dug pits across the deposit to map the shape and thickness of the deposit.
Howell used these observations in conjunction with regional soil maps, precipitation and fire intensity data
to evaluate the success of a predictive debris flow hazard equation by Cannon (2001). This work became
Howell's Senior Honors Thesis (Howell, 2007).
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Figure 1. Map of paleoseismic sites along the southern San Andreas fault (red lines). Through
funding from NEHRP, SCEC, and USGS, our group has excavated trenches at Garden Guich, Corona
del Valle (the subject of this report), the Pine Mountain Club (near San Emigdio), Cuddy Valley, and
Frazier Moutain since 2006. Frazier Mountain is the best site we have explored along the ~200 km
stretch of the fault between Littlerock and Bidart Fan.
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Figure 2. Plot of event ages shows paucity of data on the northern 2/3 of the southern San Andreas fault at the start
of this project. Since then, our team has excavated trenches at Garden Gulch, Corona del Valle, Pine Mountain
Club (in 2006) and Cuddy Valley (in 2007). None of these sites has stratigraphy suitable for paleoseismic event
recognition and dating. *Recent work at Frazier has increased the number of earthquakes in the last 500 years to 5,
including the 2 indentified by Lindvall et al. (2002). Solid vertical bars represent ~1 standard deviation of the event
age range, open vertical bars represent multiple, undated events or poorly constrained events as noted by numbers
below bars. Grey blocks identify areas with moderate to good data. Modified from Weldon et al., (2004); data for
Garden Gulch from Rust (2006), Bidart Fan (Ackiz, pers. com), and fieldwork by Scharer and Fumal, 2006.
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Figure 3. Google image showing location of Garden Gulch and Corona del Valle sites. The sites are 6.8 km
apart and located south of Pine Canyon Road (yellow line).

Figure 4. Google Earth images of
Corona del Valle (top) and Garden Gulch
(bottom) paleoseismic sites. Locations
of 2006 trenches shown with pink bars.
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Figure 5. Photomosaic of Garden Gulch, east trench, northwest wall. The most recent faulting extends
to the base of a massive debris flow layer, approximately 1.7 m below the ground surface and is likley
to be the 1857 earthquake. A fault lower in the section is shown by dashed lines; we were unable to
determine if the material between the fault splays is fissure material or has been altered by burrowing
animals. This fault could be evidence for the 1812 rupture, based on dating by Rust (2006). Deposits
at Garden Gulch can be massive and would require very deep trenches to successfully extend the
record here; the upper section includes a debris-flow deposit that is over 1.5 m thick.
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