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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.
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Temblor app map of the mainshock and its first 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.

\ % |
®
e |
\ y W -
N \ 4
\ ) &
\‘\ ¢ ] )
L) A\l ‘:"’:
\\ o M
“ G - - “f
N 2 3. {
\ ~ =)

W \S - =
: o) ®
\ a ) - > ¢
.\.\ \" - {7
\ A v
(V)
\\‘___“' =5 A ‘a’{—“
- hdr O\ e
. \@as A
b \ S O’\ Nk‘
. P . . AN
= L™ — wn } 7
o S\ S il m
. s =S
LoAc ~\' . s ,\\ /(\
: Y Oo
. - & 7/
100 km | . \ W
50mi | » R N

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.
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Coulomb Stress Change (bars)

Stress imparted by the 1992 M=7.3 Landers, California, 4 0 '
earthquake to surrounding faults (Stein, 2003) |
Decreased Increased
hazard hazard

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 significant amount.

temblor.net/earthquake-insights/southern-california-m-6-4-earthquake-stressed-by-two-large-historic-ruptures-8976/ 3/7


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

7/19/2019

Southern California M 6.4 earthquake stressed by two large historic ruptures | Temblor.net

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.
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Seismicity forecast for 1992-2005 from . Expected rate . Observed quakes
the imparted stress (Toda et al, 2005) increase " during 1992-2005

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.
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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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What do you think?
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Ross and coauthor: You have done a great job in analyzing this complex

stress release, The only thing that might be interesting is that there was a
M6.2 event today up at the north margin of the Juan de Fuca plate.

3 A~ v < Reply - Share»

Christopher T. Farrell * 7 days ago

- Fascinating how well they were able to predict the area of high
probability--the way the blue predictions overlapped the red--or was it the
other way around?--but you surely know what | mean. Time for coffee.
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Timely and informative article. How does July 5th 7.1 quake fit into or

otherwise affect this broad senario?

A v . Reply « Share»
ﬂ% Steve Riner * 14 days ago

A v . Reply « Share»

and much smaller size.
A v < Reply - Share>

ALSO ON TEMBLOR

The 5 worst (and 5 best) places to
live in the S.F. Bay Area if the

— Very interesting! Do you
am. have something like this for the
Hayward Fault?

What if the Northridge earthquake

QUAKE INSIGHTS

Search ...

ARCHIVES

Select Month v

RECENT POSTS

Would the Hector Mine event have also added to stress in this area?

Ross Stein ~ Steve Riner * 14 days ago
Based on our calculations, probably not, because of its location

Deep earthquake in Peru is felt
along the length of South

— It appears to have
«mm shifted the road 1 1/2 lanes, say 12-
14 feet. How would that have

Sunda Strait tsunami launched by

The Ridgecrest earthquakes: Torn ground, nested foreshocks, Garlock shocks, and
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M 7.1 SoCal earthquake triggers aftershocks up to 100 mi away: What's next?

Magnitude 7.1 earthquake rips northwest from the M6.4 just 34 hours later

Earthquake Just North of Cascadia is Felt Along Canada’s West Coast

Earthquake early warning system challenged by the largest SoCal shock in 20 years
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