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Introduction.

Research prior to 2000 identified five distinct rupture events of the San Bernardino strand, San Andreas
fault at the Burro Flats paleoseismic trench site near Banning, CA (see Yule and Sieh annual report for 1999).
Preliminary age data constrain these events to A.D. 1450-1600, A.D. 1120-1350, A.D. 780-1130, A.D. 320-800,
and 50 BC-A.D. 400 (age ranges are calibrated calendar years). Older events exist but age constraints have not
been obtained for these events. These ages suggest an average recurrence of about 350 years with repeat times
ranging from about 275 to 475 years, with the current dormancy period the longest. Other segments of the fault,
to the northwest and southeast, show repeat times that are 2 to 3 times shorter and 178- and 320-year current
dormancy periods (Sieh, 1986, Sieh et al., 1989; Fumal et al., 1993; Seitz, et al., 1997). If valid, the preliminary
results imply that the San Andreas fault in the vicinity of San Gorgonio Pass ruptures infrequently — and that
these events would have large offsets and magnitudes. However, trenches prior to 2000 exposed a relatively
limited area of the site, a 100-m-wide stepover basin, and therefore may reveal an incomplete record of
earthquakes. The primary research objective in 2000 therefore was to excavate an expanded network of
trenches across the full width of the stepover basin to expose all structures and to provide as complete an
earthquake record as possible.

Observations from new trenches.

Six new trenches were excavated in the summer of 2000, bringing the total number of trenches
excavated at the site to ten. Trenches 1-9, each 3-4 m deep and 10-80 m long have been excavated in a 50 x 80
m area of the stepover basin (Figure 1). Trench 10 was excavated about 250 m away, at the southeastern edge
of the stepover (Figure 1). Trenches have exposed the bounding faults of the stepover and a variety of stepping
and en echelon faults and folds within the basin. Mapping in the new trenches confirmed the five-event record
listed above (Figure 2), with refinements to the stratigraphic position of the event horizons and to changes in the
cross-correlation of events between previously unconnected trenches. For example, previous evidence for
Event I was most convincing in trench 4 and equivocal in trench 3. However, connector trenches reveal an
error in correlating units between trenches 3 and 4 and show that events I-V in trench 4 instead correlate with
events [I-VI in trench 3 (no age data have been obtained for event VI). New evidence from Trench 5 refines the
position of the event I horizon from peat 84 or younger (based on equivocal evidence in trench 3) to near the top
of peat 85. The stratigraphic levels of the event II-V horizons have not changed from 1999.

Revised event chronology and plausible regional event correlation.

Additional radiocarbon ages have revised the event chronology and constrain the timing of the six most
recent events as follows (all calendar ages A.D.): event I —1450 to 1850; event II —1400 to 1500; event III — 980
to 1250; event IV — 700 to 980; and event V — 400 to 750 (Figure 3). These age ranges are based largely on age
dates from peat layers collected in the 1999 trenches where the stratigraphy consists of relatively thick interbeds
of peat and debris flow layers. More precise ages for these events should be possible with additional ages from
trenches 5-10 where the stratigraphy consists of relatively fine interbeds of sand and peat layers. Though the
details of the event record at Burro Flats still need to be worked out, the current data suggest irregular
recurrences of between 100 and 475 years or an average recurrence interval of about 300 years, similar to the
average interval at the Indio site (Sieh, 1984). Furthermore, it is possible to correlate events at Burro Flats with
each of the events at the Indio site and with about half of the events at sites along the Mojave segment,
including Pitman Canyon, Wrightwood, and Pallett Creek (Seitz, et.al., 1997; Fumal, et.al., 1993; and Sieh,
et.al., 1989). The San Andreas fault system in San Gorgonio Pass therefore appears to rupture in relatively
infrequent large earthquakes from the Coachella Valley to the Mojave Desert.
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Figure 1. Geologic map of the Burro Flats trench site showing location of trenches 1-10. Trenches 1-9 are located
at the northwest part of the stepover basin and expose the western boundary fault and secondary faults and folds.
Trench 10 is located at the southeastern edge of the stepover basin and expose the western and eastern boundary
faults of the basin.






