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Main finding:

Fault rock fabric strength, creep rate, and streakiness of 
microseismicity are spatially correlated in the SAF system

We interpret this as evidence that lithology (rock nature) is at least as 
important in controlling fault behavior as fault evolution (nurture)
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The contestants We calculate correlations along fault traces for these parameters within 5 km of the fault trace:

a) Faults: Bartlett 
Springs (BSF), 
Maacama (MC), 
Hayward (Hw), 
Calaveras (CV), San 
Andreas (SAF), White 
Wolf (WWF), Long 
Valley (LV), Garlock 
(GF),  Eastern CA 
shear zone (ECSZ), 
San Jacinto (SJF), 
Superstition Hills 
(SHF), Imperial (Im)

b) Rock fabric strength determined using 
receiver function conversions from contrasts 
in anisotropy (Schulte-Pelkum et al., 2020)

c) Creep rate along faults from Lee et 
al., 2024

d) Fault misalignment from Lee et al., 
2024

e) Anisotropy of microseismicity 
from Ross et al., 2022

f) Total displacement along faults, 
compiled from literature

The scores

Example profile: Creep rate and rock fabric strength

Example profile following branches of the San Andreas system from NW (left) to SE (right). Top 
– creep rate (raw values from compilation by Johnson et al., 2022). Bottom – rock fabric 
strength from receiver functions within 5 km of the faults, colored by depth of the fabric 
contrast. Note correspondence between creeping sections and fabric strength especially in 
the upper to middle crust.

Strongest correlations: 

Rock fabric strength (A1) – creep rate

Microseismicity streakiness 1-ζ – creep rate

These are nearly twice as strong as fault 
misalignment – creep rate (Lee et al. 2024), so 
geometric effects seem weaker

Comparable intermediate values involving total 
fault displacement (maturity)
 Weak correlation between A1 and 1-ζ may be 
due to poor overlap of data coverage
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