
 

Model suggests 1812 San Andreas
earthquake may have been set off by San
Jacinto quake
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Records of the December 1812 earthquake in southern California. Credit: Lozos
Sci. Adv. 2016; 2 : e1500621
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University has found evidence that the powerful quake that struck
southern Californian back in 1812 may have been precipitated by a fault
line other than the San Andreas. In his paper published in the journal 
Science Advances, Julian C. Lozos describes a computer model he
created using real world data, what it showed, and why his findings
suggest that a future double earthquake could occur someday in the area.

Back in 1812 a major earthquake struck southern California near what is
now San Bernardino—modern study of damage from the quake
suggested it was approximately a magnitude 7.5 quake. There was little
damage because there were few structures in the area back then, though
approximately 40 people were killed when a church they were in
collapsed. For many years, Earth scientists have assumed that the quake
was due solely to activity along the San Andreas Fault. In this new effort,
Lozos suggests that the quake may have actually been set off by a quake
along the San Jacinto fault line.

Lozos' findings are part of a study that included field trips to several
sites in an area where the San Andreas Fault and the San Jacinto Fault
nearly merge. While there, he found evidence of three strands—where
sections of fault are separated by bits of crust that has remained
intact—one near the San Andreas fault and two near the San Jacinto
fault. Each strand is evidence of an earthquake, but reports from people
in the area suggest there were only two earthquakes during the time
period under study—in 1812 and 1800, which suggested that one of the
strands on the San Andreas Fault and one on the San Jacinto Fault were
evidence of the same quake. Lozos also looked at other data collected by
other researchers doing working on faults in the area—all of it went into
a model he built to describe seismic activity in the area surrounding the
time frame of the 1812 quake. The model showed that the most likely
scenario that could account for the data that has been collected was that
a quake had occurred along the San Jacinto fault line and as it made its
way near the San Andreas fault line, the disruption caused a quake to
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occur along that fault line as well.

Lozos is quick to point out that his model is just that and that thus far he
has no evidence to suggest that such a double quake is imminent, but he
also notes that if it happened before, it could happen again, noting that
southern California is long overdue for a pretty big tumbler.

  More information: J. C. Lozos. A case for historic joint rupture of the
San Andreas and San Jacinto faults, Science Advances (2016). DOI:
10.1126/sciadv.1500621 

Abstract
The San Andreas fault is considered to be the primary plate boundary
fault in southern California and the most likely fault to produce a major
earthquake. I use dynamic rupture modeling to show that the San Jacinto
fault is capable of rupturing along with the San Andreas in a single
earthquake, and interpret these results along with existing paleoseismic
data and historic damage reports to suggest that this has likely occurred
in the historic past. In particular, I find that paleoseismic data and
historic observations for the ~M7.5 earthquake of 8 December 1812 are
best explained by a rupture that begins on the San Jacinto fault and
propagates onto the San Andreas fault. This precedent carries the
implications that similar joint ruptures are possible in the future and that
the San Jacinto fault plays a more significant role in seismic hazard in
southern California than previously considered. My work also shows
how physics-based modeling can be used for interpreting paleoseismic
data sets and understanding prehistoric fault behavior.
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