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Geology in the Permian basin

Hennings et al. 2023





PSI data and seismicity - pre event



PSI data and seismicity - slow slip event?



PSI data and seismicity - production post event



- Knowns: surface deformation velocity

from InSAR timeseries

- Determine fault parameters at

subsurface:

- Location (x, y, z)
- Size of fault plane (length, width)
- Orientation of fault plane (strike, dip-angles)
- Faulting mechanism (rake angle)
- Magnitude of slip-rate

What is going on in the subsurface?



The Bayesian Earthquake Analysis Tool

Vasyura-Bathke et al. 2020, 2021, 2023, 2024 pyrocko.org



● Left: sample the n-dimensional solution space with Markov Chain 

Monte Carlo methods
● Right: collect ensemble of model parameters that explain data within 

associated data uncertainties→ in 1d histograms and in 2d to 

illustrate tradeoffs of parameters



Potential Parameter Solutions
● Plots show the trade off between histograms

● Darker blue colour = higher probability
● Red (lines and dots) - most likely
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Results: fit to data is good

● Orange histogram shows percentage of 

data explained
● Red rectangle: best fitting fault plane, upper 

edge in black





Summary of inversion results

- NW-SE striking fault
- Normal faulting with 

oblique component
- Moment magnitude Mw 

5.1-5.4
- Swarm of seismicity to the 

adjacent to the North of 
the main thrust up to 10km 
depth

January 2021- December 
2024



Do we see that elsewhere? Yes, indeed!

Van der Baan,
Samsonov, Vasyura-
Bathke et al. under 
revision
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Slow slip events in the Western Canadian Basin



Conclusions

- Several slow slip events in the 
Rocky mountain fold and 
thrust belt

- Each showing low angle 
faulting at shallow depth

- Each event has closeby 
saltwater disposal wells



Thank you
for your attention!

insideinsar.com
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