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Off fault seismicity

Fault system evolution
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Fault and shear zone imaging with
receiver function anisotropy
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Example receiver functions from central San Andreas ,
peak time = depth
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Imaged fabric contrasts:

Receiver function (RF) T‘ik‘f‘ of
. A max

anisotropy parameters 1

* Depth (from time)

* Fabric strike at contrast (from first
azimuthal harmonic phase)

» Strength of fabric at contrast (from
harmonic amplitude), A,

* Dip sense of dipping fabric (from phase)




RF results: San Andreas (SAF)
near Calaveras fault junction
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RF results: SAF
near Parkfield/SAFOD
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RF results:

San Jacinto fault zone
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RF results: Mojave -
Eastern California shear zone
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SJFZ: RF, QTM, M>=1.5
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Crustal anisotropy versus fault offset

distribution of crustal anisotropy strength
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crustal anisotropy, A;

creep rate [mm/yr]

Crustal anisotropy vs.

longitude [°]

-123 =122 -120 -119 -118 -117
L | n n | L L | L n | L L | n n | L

-116
s

fault creep

-115

05 R T dcpth (k] . -
o along San Andreas (within 10 km) s
@ ® ® *
03 z é o i
& e
02 - % & ® o * ® R
°
@ Q .Og ... @ OCD o @ PE)
0.1 - T © oo e @ e 6@ i
o® 0° %%o o o ©e OOOO °8 o e
0-0 7 ' ' 1 ' ' ' ' 1 ' ' ' ' 1 ' ' ' ' 1 ' ' ' ' 1 ' ' ' ' 1 ' ' ' ' 1 ' ' 1 ' '
-124 -123 -122 -121 -120 -119 -118 -117 -116 -115

longitude [°]

32°

-118° -116°
! L

36°

34°

Fault creep from
Johnson et al. (2022)

| resampled by

Lee et al. (2024)



—124° —122° -120° -118° -116°
| ! ! ! L

° 40 v
Crustal anisotropy vs. fault creep Ny
\ AW |
creep for
crustal anisotropy strength low and high
for low and high cree anisotropy
0.50 [ 30
0.45
: 25 1 -
0.40 —
{ 0.35 | - E 20 - [
? 0.30 L E
g 0.25 U 151 [
?5 0.20 | ®) g 10 L i
U 0.15 B g
0.10 1 . 5] i
0.05 _ I T
i 0
0.00 C, S
Q \‘%& > <,J\
\° & N
'703& \04“ (’Q
o™ <7
< ¢




Fault misalignment

VS. creep
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Crustal anisotropy better predictor of creep than
fault misalignment?
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Lithological control of
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Conclusions

» fault creep along the San Andreas correlates with
 crustal anisotropy (A, from receiver functions),
* clustering of seismicity, and
* to a lesser degree, with misalignment (cf. Lee et al., 2022)

» crustal anisotropy reflects a mix of
» fault zone evolution (correlation with offset) and
* geological history (via creep, i.e. likely rock type controlled)

» expanded set of constraints for plate boundary
evolution, to be integrated in constitutive laws
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