
7/19/2019 Southern California M 6.4 earthquake stressed by two large historic ruptures | Temblor.net

temblor.net/earthquake-insights/southern-california-m-6-4-earthquake-stressed-by-two-large-historic-ruptures-8976/ 1/7

Southern California M 6.4 earthquake stressed by
two large historic ruptures
POSTED ON JULY  4 ,  2019  BY  TEMBLOR

Ross S. Stein, Ph.D., and Volkan Sevilgen, M.Sc., Temblor, Inc.

 

The site of the 4th of July shock was stressed by the great 1872 Owens Valley quake

and the 1992 Landers quake. Their overlapping stress lobes may have raised the

stakes for this region.
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A Magnitude 6.4 earthquake struck the remote southern California high desert

today, a region which has been the site of several moderate earthquakes over the

past 30 years (Hauksson and Unruh, 2007), and tends to exhibit swarm-like

behavior. Based on its aftershocks, the quake appears to have ruptured two

perpendicular faults, one right-lateral (whichever side you are on, the other moves to

the right), and the other left lateral, as shown below.

 

Temblor app map of the mainshock and its �rst two hours of aftershock suggests that two
orthogonal faults have ruptured together. The inferred sense of slip is represented by the half
arrows.
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The Eastern California Shear Zone lights up

The quake lies west of Searles Valley and east of Ridgecrest, near the Naval Air

Warfare Center on China Lake. This is a region of diffuse shear and extension, as

indicated by the myriad of small distributed faults, and is part of the so-called

‘Eastern California Shear Zone.’ It also lies close to a geothermally active region that

heats and locally thins the crust. While the San Andreas is the major fault system

that accommodates the Pacific-North America plate motion, the Eastern California

Shear Zone plays a secondary role, and so, in fact, the plate boundary spans the

entire girth of California.

 

The ‘Eastern California Shear Zone,’ within which the 4th July shock struck, rivals the San
Andreas for great quakes, producing an M~7.6 shock in 1872, an M=7.3 shock in 1992, and an
M=7.1 shock in 1999.

 

Two quakes gang up in Ridgecrest

We calculate that two large earthquakes, the 26 March 1872 M~7.6 Owens Valley

shock, and the 29 June 1992 M=7.3 Landers shock, permanently imparted stress to

the site of today’s shock, perhaps increasing the likelihood of earthquakes in this

region over others.
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The site of the July 4th shock was likely brought closer to failure in the 1872 M~7.6 shock. Notice
that the (red) stress trigger zones of the this 148-year-old quake are all seismically active today,
whereas the (blue) stress shadows are generally devoid of shocks.

 

The more recent 1992 M 7.3 Landers shock was followed by the Ridgecrest

earthquakes of M 5.4 in August 1995, and an M 5.8 in September 1995 (Hauksson et

al., 1995). These earthquakes perhaps indicate that stress imparted by the Landers

earthquake immediately brought this area closer to failure, and so the 1995 events

might be regarded as remote aftershocks.

 

The 4th July earthquake lies at the northern edge of a stress trigger lobe of the 1992 Landers
shock. Together, the 1872 and 1992 earthquakes increased the stress at the 4th July epicenter by
about 0.25 bars, a small but signi�cant amount.
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In 2005, Shinji Toda and his colleagues used the 1992 Landers stress changes and

the pattern of seismicity to make a retrospective forecast of seismicity, below. The

forecast is in red, the observed quakes that struck are in blue. Because of its

voluminous background seismicity and the imparted stress, one can see that the site

of the 4th July shock was indeed forecast for a high quake rate.

 

The 4th July quake struck where the background rate of shocks is high, and where stress was
transferred by the 1992 earthquake.

 

What’s Next?

Our preliminary calculation, below, suggests that parts of the Garlock, Black

Mountain, and Panamint Valley Faults were brought closer to failure by the 4th July

quake. Fortunately, all of these are in remote, lightly populated regions.

 

Coulomb 3.3 calculation of stress transferred by the 4th July shock to the surrounding region
and major faults. Here we use a simple source based on the moment tensor (geometry, sense of
slip, and size) of the earthquake, as determined by the USGS.
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