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Initial motivation for our studies was to test whether

symmetry properties along major crustal faults (SAF, S.
may affect rupture direction.

Preliminary field studies indicated strong asymmetry
in the fault core structure of the San Jacinto fault.
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This led into observations of intense pulverization ¢guain
fracturing) along the San Andreas and San Jacinto faults

A Pulverized Fault Zone Rocks refers mainly to
crystalline metamorphic and plutonic rocks that were

mechanically fractured to the micron scale, while

preserving most of their original fabric and crystal
boundaries (Dor et al., 2006Db).

A Little to no grain rotation i lack of shear!

A We also recognized sub-grain fragmentation in
sandstone and alluvium adjacent to the San Andreas

and San Jacinto faults.
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Morton et al. 2012

Notably, pulverized rocks
display dilation with gouge
Injected between crystal
fragment near the fault

core, and a lack of sugprain

rotation.

These observations imply
dilation under tension
rather than compression.
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Early work was on
the faults that

= produce large
. earthquakes

But what about

faults that produce

moderate

| earthquakes?
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Northern Coyote Creek Fault

Granodiorite with little to no brecciation or evidence
of pulverization adjacent to the Coyote Creek fault.
Displacement per event estimated at about 1 m

based on geomorphic offsets. " Northern CCF slip distribution
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Superstition Hills Fault

None to extremely little sudgrain fracturing in the
sandstone next to the fault core. This site
sustained about 2@0 cm of ceseismic slip with
many tens otmsof afterslipfrom the 1987
Superstition Hills earthquake (Mw6.6)
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This led to the question: Are there thresholds in rupture size
that control the type and extent of damage?

And the topic of my presentation: Can we define the typical size, and
perhaps the largest siz&Mmax) earthquakes that typically occur along a
fault based on their physical and chemical characteristics?

Mmaxc the maximum size of an earthquake that
can occur on a specific fault



Mmaxis used in PSHA studies and affects hazard
calculations, and although a bit courtertuitive,

the larger theMmaxfor a fault, the lower the

hazard in general because some of the lbegn
motion is used by the rarer, very large earthquakes.

If the fault typically ruptures in smaller, moderate
events, the hazard is actually higher than if it
typically ruptures endo-end

(4A) pouad uimay

—
E
>

<

A
]
Q
E
©

o
Q
Q
o
x

w

—
o
>
Q
c
)
=
o
o
=

(.
)
~
E
=

<

Mmax = 7.5, YC85, Full Fault
Mmax = 7.25, YC85, Full Fault
Mmax = 6.8, YC85, Full Fault
Mmax = 6.5, YC85, Full Fault
= = = Mmax = 7.5, M, Full Fault 100,000
= = = Mmax = 6.5, M, Full Fault
e——— Mmax = 6.5, YC85, 20 km segments
e —  Mmax = 6.5, M,,,,, 20 km segments
Mmax = 6.8, YC85, 40 km segments

~ 1,000,000
0.1 1 10

Peak Ground Acceleration (g)

Test case: 160 kiong x 13 krrwide fault with 4 mm/yr slip 5
STl NI (i S cKAA SEL YL SogamiyBlda . NIzO
bestfit Mw7.5




Superstition Hills Fault

Relatively young element of the southern San Jacinto fault zone with <8 km of total RL slip

None to extremely little sudgrain fracturing in the sandstone next to the fault core. This site sustained about
40 cm of ceseismic slip with many tens omsof afterslipfrom the 1987 Superstition Hills earthquake (Mw6.6)
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