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Shallow slip on secondary faults during the 2019 Ridgecrest earthquake sequence
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What are the mechanisms of postseismic creep on secondary faults ? 

• What is the temporal evolution of slip on these secondary faults ?


=> InSAR time series


• How do these structures react to coseismic stress changes ?


=> Coseismic slip modeling for static stress computation


• Do we observe similar structures after other large earthquakes ?


=> Kahramanmaraş (2023), Ridgecrest (2019)
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Sentinel-1 data processed with ISCE2 
(Rosen et al, 2012) and Kalman Filter 

Time Series (Dalaison & Jolivet, 2020).
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Sentinel-1 data processed with ISCE2 
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Time Series (Dalaison & Jolivet, 2020).
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Sentinel-1 data processed with ISCE2 
(Rosen et al, 2012) and Kalman Filter 

Time Series (Dalaison & Jolivet, 2020).

M7.8 Pazarcık eq.

M7.6 Elbistan eq.
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Sentinel-1 data processed with ISCE2 
(Rosen et al, 2012) and Kalman Filter 

Time Series (Dalaison & Jolivet, 2020).
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Sentinel-1 data processed with ISCE2 
(Rosen et al, 2012) and Kalman Filter 

Time Series (Dalaison & Jolivet, 2020).
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Sentinel-1 data processed with ISCE2 
(Rosen et al, 2012) and Kalman Filter 

Time Series (Dalaison & Jolivet, 2020).

Cumulative 2-year 
postseismic 

displacement map



Across-fault displacement profiles (ascending track 116, Pütürge segment)
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Across-fault displacement profiles (ascending track 116, Pütürge segment)
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We then combine tracks to estimate fault-parallel and vertical motion.

NW SE



(After removal of the 
interseismic and Elazig 

postseismic trends)

Fitting relaxation times 
of postseismic slip on 

secondary faults
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interseismic and Elazig 

postseismic trends)

Fitting relaxation times 
of postseismic slip on 

secondary faults
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Slip = D (1 − exp (−
t
tr )) + C

tr = 0.78±0.05 yr

median = 0.67 yrs 
n = 38 faults



Slip decays on the 
same time scale as 

aftershocks
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Coseismic static stress changes on 
secondary faults vs postseismic fault motion

Coseismic slip model 
from geodetic data
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Dérand et al, submitted
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Sentinel-1 data processed with ISCE2 
(Rosen et al, 2012) and Kalman Filter 

Time Series (Dalaison & Jolivet, 2020).

Accelerated normal 
faulting and subsidence 

W of Kayseri



Accelerated normal faulting and subsidence W of Kayseri

Interseismic trend (~10 mm/yr) 

(FLATSIM data)

Interseismic trend (~10 mm/yr) 

(FLATSIM data)
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Postseismic creep triggered on secondary faults : 

• is generally compatible with regional tectonic motion and enhanced by 
static Coulomb stress changes.
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Postseismic creep triggered on secondary faults : 

• is generally compatible with regional tectonic motion and enhanced by 
static Coulomb stress changes.


• decays with time on a yearly scale like aftershock activity.


• can occur in bursts of slip


Possible mechanisms: relaxation of coseismic static stress changes, dynamic 
weakening of secondary faults after interseismic loading
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Sentinel-1 data 
processed by OPERA.

Rupture trace 
(Ponti et al, 2020) 
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Cumulative 5-year postseismic displacement maps
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Sentinel-1 data 
processed by OPERA.

Rupture trace 
(Ponti et al, 2020) 

Fractures (Xu et al, 
2019)
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Cumulative 5-year postseismic displacement maps
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F1 F1

Rupture trace 
(Ponti et al, 2020) 

Fractures (Xu et al, 
2019) 

Postseismically 
creeping sec. faults

Sentinel-1 data 
processed by OPERA.
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Cumulative postseismic LOS displacement profiles across fault F1
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Coseismic static stress changes on 
secondary faults vs postseismic fault motion
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Coseismic static stress changes on 
secondary faults vs postseismic fault motion
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Thank you for your 
attention!


