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Southern San Andras fult

N A p—— X %ﬁ NSNS ‘ : Earthquake
\\{ N i i > : : § - hypocenter
NS 7 \ - ® 10-12km
. XX e P o : ® 12-13km
S ; ; = : - 13-15 km
ot » i . : > 15 km
American ‘ :

No historic EQ, last rupture >300 years ago (Fumal et al., 2002; Philibosian et al., 2012).



Southern San Andreas Fault: San Gorgonio Pass
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Southern San Andreas fault

GPS slip rates

Behr et al.(2010); van der woerd. (2005)
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Southern San Andreas Fault: San Gorgonio Pass
Uniform California Earthquake Rupture Forecast (UCERF3) Geologic Block Model
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NOTE: Fault locations are uncertain by up to several km
For more information, see www.wgcep.org/UCERF3
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Hazard models for southern California

Preferred hazard model based on previous studies

a southern SAFZ earthquake will likely rupture on the Banning
fault strand through a broadly distributed zone of right-lateral,
thrust and oblique faults

5@%% %@glz]jﬁgﬁ@@ Lo ) Easge’:'n C%Iifornia
— ear Zone
x\ 7

Little San Bernardino
Mountains

e — dominant strike slip rupture potential
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http://www.scec.org/resources/movies/TeraShake Velocity 3D.mov
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Hazard models for southern California

: e ) \Eastern California
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Alternative hazard model based on this
study
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A southern SAFZ earthquake may rupture
on the Mission Creek fault and continue
northward on a narrow structure through
the San Gorgonio Pass, instead of
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Mission Creek fault strand

a) 3 channels completely beheaded

b) 3 old surfaces that grade into Pushawalla Canyon, the only
plausible source.

c¢) Terrace deposits across the fault correlate to deposits in
the 3 channels.




Photo looking northeast at beheaded channels 2 & 3:




Photo looking west down beheaded channel 2:

Channel 2




Mission Creek fault slip rates:
preferred: 22 2/, mm/yr
minimum: 21 2/, mm/yr

(Blisniuk et al., in review)
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San Andreas fault slip distribution

* %" "Palm Springs
g earthquake

: ~ \ " o i R
20-24 mm/yr N

2 Biskra Palms
7 14-17 mm/yr, prefer.

116 20'W

(e.g., Morton and Matti, 1993; Matti and Morton, 1993; Fumal et al., 2002; Yule and Sieh, 2002; van der Woerd et al., 2006, Behr et al., 2010,
UCERF 2013; Gold et al., 2014)



Fault activity in the San Gorgonio Pass
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Slip rates of 10-30 mm/yr for the past ~260 ka on the
Mission Creek fault strand of the SAF

« Detailed geomorphic mapping and sediment provenance (Fosdick and Blisniuk, 2018)
« New 3°Cl/10Be burial dating and previously published dates of these buried alluvial
deposits (Balco, Blisniuk and Hidy, 2019)
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Mission Creek fanglomerates
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Rock type key
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Mission Creek fanglomerates

Initial 3°Cl/"°Be burial dating
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Conclusion: These data provide evidence of potential continued

dextral fault displacement along the Mission Creek fault strand near

the San Gorgonio Pass region to the present day, supporting slip rates
of 10-30 mm/yr near the San Gorgonio Pass.



Southern San Andreas fault

GPS slip rates

Behr et al.(2010); van der woerd. (2005)

Preferred rates:
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Evidence for an alternative position for the primary active strand of the San
Andreas Fault along its restraining bend in southern California

A MAP SYMBOLS

Active faults; dashed where inferred
~ through NCALM imagery (Waco, 2017)
—— Active faults (Yule and Sieh, 2003)
~— Active faults (USGS and UCERF4)
~— Inactive faults (USGS and UCERF4)
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Eclogite Block

Between the lichens on the surface of this
boulder, you can see protruding dark red, round
crystals of garnet intermingled with dark green
pyroxene and blueish glaucophane. Rocks
containing this colorful mixture are called
eclogite. The eclogites on Ring Mountain were
once buried as much as 50 to 60 kilometers (31-
37 miles) below the Earth'’s surface (pressure =
2.2-2.5 GigaPascals) where they warmed up to
550-620°C. However, rocks buried this deep are
normally more than twice this hot! These deep
and relatively cold conditions could only occur at

Amphibolite Block with Lineation Eclogite Block
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other kinds of metamorphlc rocks (blueschlst eclogite, and amphlbolne) containing high-pressure, low-temperature metamorphic minerals characteristic of subduction zones.
This mixture of diverse rocks embedded in a distinct matrix is called a mélange. There is only a thin band of mélange around the perimeter of Ring Mountain’s twin summits, but
rocks from it blanket the hillslopes below as result of landslides. The lower slopes of the mountain, which are mostly covered with landslide deposits, soils, and grass, are

underlain by folded beds of sandstone and shale. As you walk around, you will see examples of the different types of metamorphic rocks, their context, and the evolution of the
modemn hills and slopes comprising the Ring Mountain Preserve.

This unusual serpentinite bedrock at this location produces magnesium-rich soils which are home to a number of endemic wildflowers. Stay on trails in the Preserve, avoid
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Alternative interpretation of fault activity
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Alternative
interpretation of fault
activity

Capture and incision of Whitewater drainages by
Mission Creek and Morongo Valley Canyon



Alternative
interpretation of fault
activity
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Deposition of lower Qo unit from Morongo Valley no
and Mission Creek



Alternative
interpretation of fault
activity

Build up and accummulation of sediment atthe mout
of Mission Creek due to bedrock wall, initiation of
reverse/thrust faults



Alternative
interpretation of fault
activity
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Capture of present-day Whitewater Canyon by Mission
Creek, deposition of upper Q°p5 unit and incision of
present day Mission Creek by Morongo Valley Canyon.




Alternative interpretation of fault :

Incision of dry Mission Creek intc
and deposition of Qf2 alluvia



Alternative interpretation of fault activity

Capture of present-day Whitewater Canyon and Mission Cre_eﬁ, deposition
of Qf3 alluvial fans via present day Mission Creek




Biskra Palms

(Behr et al., 2010)



