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The purpose of this project is to determine the amount of slip associated with recent earthquakes
that have ruptured the San Bernardino strand of the San Andreas fault. Weldon and Sieh (1985)
and Seitz (1999) reported 3.5 to 4 m of slip associated with the last earthquake, inferred to be
1812 AD (Fumal et al., 2002). This project attempts to establish the slip associated with the
previous ~5 earthquakes, for which we know the timing (Seitz, 1999; Fumal et al., 2002) but
little about their slip. To accomplish this goal we have conducted field investigations of the fault
zone near Devore, CA and have identified and mapped several promising sites that will be
discussed below. Since we completed our preliminary field work, the area has burned, which
may reveal additional offsets that we did not see due to the dense vegetation that used to cover
this part of the fault; thus we plan to return to the field in January to explore additional sites.
After a reconnaisance of approximately 15 km of the fault zone, we chose four sites to conduct
more detailed field work; two above Devore Heights (Figures 3 and 4), one at Pitman Canyon
(Figure 2), and one in between that we call the “Hall Ranch” site (Figure 1). The entire stretch
of the fault is remarkably sharp and dominated by offsets that appear to be ~46 m. These offsets
are cut into a widespread aggradational surface called Qhf (Weldon, 1986), inferred to be about
2000 years old based on soil development (McFadden and Weldon, 1987).
The ~46 m offset can best be seen above the Hall’s Ranch (Figure 1; their home is in the clearing
on the west side of the photo). To document the offsets and to prospect for sites where they can
be dated, we used differential GPS to accurately locate the offsets and to scale and rectify our
1:2400 scale airphotos. By progressively backslipping the map along the fault we infer that the 5
streams are offset 46 + 17 m (as shown in Figure 1). To date this offset we will excavate a series
exposures along the west side of the northwesternmost stream, beginning at the fault and
working downstream to the S. We chose this site because a) there is excellent preservation of the
Qhf surface that predates the stream, b) it appears that the stream has migrated SE, perhaps
preserving early deposits postdating the initiation of offset, c) it is the only one of these 5 offsets
with easy access and willing landowners.
The second site we worked at was at Pitman Canyon, where Seitz (1999) reported a 7-9 m offset
that he inferred was caused by two earthquakes. In Figure 2, we have reinterpreted his offset as
being much greater than reported; in fact it appears that the offset of the broad fan-shaped lobe
between Seitz’s T1 and Pitman Canyon is similar to the ~46 m offset discussed above. In T1
(still open) one can see that the fan aggraded onto a peat marsh and, subsequently, the marsh has
grown over the edge of the fan. In January, we will excavate the obvious channel on each side of
the fault (pink on Figure 2), and sample the peats in Seitz’s T1 to date the timing of the fan. If
the age of the fan and the channel is ~2000 yrs, dates here could be used to infer the age of the
more precise (but likely harder to date) ~46 m offsets on the Hall’s Ranch (Figure 1) 500 m to
the southeast.
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Possible ~46 m offset near Pitman Canyon. (A) shows 1 m contour (above
arbitrary reference) topographic map (modified from Seitz, 1999). (B) is a
possible reconstruction based on more obvious offsets nearby. Gray is the
fault zone. Blue is contact between peat deposits (on left) and gravel (on
right), that has been exposed in a trench (T1). Red shows a distinctive gully
cut into center of the fan lobe on each side of the fault. Yellow highlights a
broad open channel on the SE side of the fan, and green marks the NW
edge of the clearly modern sediments of Pitman Canyon (that occupies the
obvious channel on the NE side of the fault but is relatively unconstrained
on the southern, downhill and downdropped side of the fault.

The third site we worked at includes a set of offsets streams above Devore Heights (Figure 3).
As above, to document the offsets and to prospect for excavation sites where they can be dated,
we used differential GPS to accurately locate the offsets and to scale and rectify our 1:2400 scale
airphotos. At this site however, there has been stream capture that complicates interpreting the
offsets (Figure 3). It appears likely that the the streams can be reconstructed with ~46 m, like the
Hall Ranch offsets; however, by backslipping the streams along the fault other offsets appear
possible, including ~103 m as shown. Thus we decided not to pursue this site for the time being.
The final, and most promising, site we began working on is an offset (the northwestmost stream
on Figure 3, shown in greater detail in Figure 4) that we call the Donegan offset (after the
Donegans, who own the land. The small gully is clearly offset ~14 m, and also contains a
diagonal segment on the SW side of the fault that does not project exactly to the upstream reach
on the NE side, suggesting an intermediate offset amount. Based on the 3-4 m offset of the last
earthquake we expect that this offset may represent 3-5 earthquakes, and have made arrangments
to make a detailed topographic map and conduct a 3d excavation of the offset to exactly
determine the offset(s) and to collect samples for dating.
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