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Top, CHIRP imagery shows a fault beneath the lake 

floor south of Bombay Beach. Far left, red dots show 

earthquakes around Salton Sea since 1983; green 

lines indicate CHIRP profile grids. Left, Graduate 

student Danny Brothers indicates a point of interest in 

exposed sediment layers north of the lake. Lower left, 

The researchers deploy CHIRP at Salton Sea. Below, 

lead researcher Neal Driscoll (right) and colleague Jeff 

Babcock stand on two tectonic plates with the San 

Andreas Fault between them.

S C R I P P S  I N S T I T U T I O N  O F  O C E A N O G R A P H Y / U C  S A N  D I E G O

date their sonar CHIRP profiler. They 
towed the CHIRP behind the boat 
through opaque waters in two- and 
three-day stretches, a practice known 
as capsuling. The CHIRP instrument 
created images of sediment layers be-
neath the seafloor that illuminated the 
location and size of subsurface faults. 
	 Seitz has already established 
some of the history of seismic activity 
in the Salton Trough. The area is an 
extensional basin that rests between 
two tectonic plates. Driscoll likens the 
movement there to the pulling apart 
of a Milky Way bar. One plate, the Pa-
cific, moves northwest 50 millimeters 
(2 inches) a year as it pulls away from 
the North American plate. 
	 Driscoll, Kent and Scripps gradu-
ate student Jeff Dingler added to the 
historical knowledge of quakes here 
during this project by estimating the 
size of the most recent seismic event. 
Using a technology called LIDAR (light 
detection and ranging) to measure 
deformation patterns in the hills over-
looking the sea, they concluded that 
the quake from 335 years ago pro-
duced three meters (10 feet) of slip in 
one burst. Driscoll said that translates 
to an earthquake magnitude around 7. 
	 The size of that quake gives scien-
tists cause for concern. A magnitude 7 
quake anywhere in Southern Califor-
nia is nearly guaranteed to do consid-
erable property damage, but because 
the quiescent period between this last 

quake and today is longer than usual, 
the scientists fear that the extra time 
could mean an extra buildup of energy 
and an even larger quake when the en-
ergy is finally released. 
	 The researchers are still analyzing 
the seismic CHIRP data collected from 
their fieldwork, which concluded early 
this summer. When done, they might 
be able to produce another key piece 
of information: what direction will the 
earthquake rupture travel when the 
next quake happens? The area has seen 
quakes on smaller faults trigger second-
ary quakes near the San Jacinto, most 

recently in a 1987 event known as 
the Elmore Ranch–Superstition Hills 
sequence. The scientists hope to es-
tablish whether a similar event on 
the Extra Fault in the Salton Sea will 
trigger an event along the southern 
San Andreas segment. In such a sce-
nario, the earthquake rupture would 
radiate northward focusing more 
energy into the Los Angeles Basin 
than if it propagated in the opposite 
direction. If that happens, metro-
politan Los Angeles could bear the 
worst of that energy.
	 Driscoll said the many implica-
tions of seismic activity at the Salton Sea        
argue for much more extensive study.
	 “Everyone wants to know how 
these faults link and communicate 
deformation,” said Driscoll. “What 
we’re seeing raises concern about 
the southern San Andreas Fault and 
future geohazards.”


