
 3.1   Application: 2004 M6 Parkfield CA sequence      

Correlation of a point-source ΔCFS field (vertical, right-lateral source 
and receiver faults) across the first 4 hours of 2004 Parkfield 
aftershocks (Lomax & Henry, 2023) produces a seismicity-stress finite-
fault map (red) which falls along and tightly around the likely, vertical 
San Andreas fault plane at seismogenic depth:

 

The depth and along-fault distribution of the seismicity-stress, high 
potential slip (red) corresponds well with independent finite-fault slip 
inversions, especially given the diversity and uncertainty of the latter.

 

 3.2   Application: 2021 M6 Antelope Valley CA            

Mapping finite-fault slip in 3D from spatial correlation between seismicity and point-source coulomb stress change         Anthony Lomax 

 1   Introduction                                                        
Understanding earthquake rupture physics and hazard requires 
knowledge of finite-fault slip at seismogenic depth.

Under the Coulomb failure stress criteria, fault slip occurs when 
shear stress is sufficiently high and normal stress sufficiently low. 
Rupture of a large earthquake will favor triggering of surrounding 
aftershocks within the positive lobes (red) of change in Coulomb 
failure stress (ΔCFS):

For specified source and receiver faults, we construct 3D 
maps of finite-faulting slip by correlating point-source ΔCFS 
kernels across the distribution of seismicity around a source 
earthquake. This seismicity-stress procedure finds a 3D 
distribution of potential, relative slip compatible with the 
surrounding seismicity given the physics of the Coulomb 
failure stress criteria.

 

 2   Synthetic test: slip on a vertical, strike-slip fault     

Two patches of synthetic fault slip (white squares) are well recovered 
within the high-potential (red) of the seismicity-stress finite-fault map :
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Correlation of a point-source 
ΔCFS field (normal-slip source 
and receiver faults) across the 
first 4 days of 2021 Antelope 
Valley aftershocks produces a 
seismicity-stress finite-fault 
map (red) which matches well 
the position, extent and 
orientation of other finite-fault 
models, e.g. that of Wang et 
al. (2023; black polygon) from 
joint inversion of seismic and 
geodetic data.
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 4.1   The 2018 Mw 7.1 Anchorage AK sequence          

The 2018, Mw 7.1 Anchorage, Alaska earthquake (Ruppert & Witter 
2019) occurred within the Pacific plate under southern Alaska at an 
intermediate depth of ~45 km. Moment tensors show north-south 
striking, normal-faulting with one fault plane gently dipping ~30° to the 
east and the other steeply dipping ~60° to the west, consistent with 
down-dip extension in the subducting slab. It remains an enigma 
which fault plane hosted mainshock rupture.
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 4.2   Seismicity-stress analysis of the 2018 sequence  

For seismicity-stress finite-faulting analysis we use the first day of 
aftershocks and construct point-source ΔCFS kernels using a 
representative moment tensors for the mainshock.

A highly productive aftershock sequence shows mechanisms similar to 
the mainshock for most larger aftershocks (Ruppert et al. 2019; West et 
al. 2019; Drolet et al. 2022). Thus, for receiver faults we considered two 
cases: the gently east- and steeply west-dipping fault planes of the 
mainshock mechanism.

Only the case of west-dipping receiver faults produces a 
seismicity-stress map with a main patch of slip that is a good 
candidate for mainshock rupture:  this main patch 1) is tabular, and 
near and parallel to one of the mainshock fault planes (the east-dipping 
plane), 2) abuts the mainshock hypocenter, and 3) contains few 
aftershock hypocenters but is bounded by aftershocks especially away 
from the hypocenter and in the extensional quadrant of rupture.

point-source ΔCFS field
with W-dipping receiver faults

point-source ΔCFS field
with E-dipping receiver faults

east-dipping mainshock
rupture is most reasonable ˟synthetic aftershocks (sampled from +ΔCFS)

moment-tensor
fault plane

aftershocks*

aftershocks*

aftershocks*
(green)

background seismicity*

seismicity-stress 
finite-faulting

(red)

mainshock
hypocenter

 4.3   Seismotectonics of the 2018 sequence                 

Seismicity-stress results and precise hypocenter relocations* 
for the 2018 sequence show abundant aftershock activity in 
the hanging wall and extensional quadrant of mainshock 
rupture. Most aftershocks concentrate along and southeast of a 40°E 
striking plane, and suggest a rhomboidal fabric perhaps controlled by 
earlier plate bending and faulting. Two, diffuse lobes of aftershocks 
descending into the lower part of a double, slab seismic zone are likely 
due to Coulomb stress triggering from mainshock rupture.
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