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The increase in seismicity in Oklahoma, which has been seismically
relatively quiet before 2009, is considered to result from minor pore
pressure increase due to huge waste water injection into the highly
permeable Arbuckle formation, which caused the reactivation of
basement faults. Fig. 1 shows the stress regimes and orientation of faults.

For critically stressed faults and hydrostatic pore pressure in the
Arbuckle, existing numerical models show, that small pressure
perturbations already lead to seismicity (e.g., Goebel et al., 2017;
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The results show that the onset of seismicity in the north is around 2012
whereas the optimally oriented faults in the south are less likely to be

pressures, pore pressures and hydraulic heads in 955 wastewater
disposal wells.

 Hydraulic heads of the Arbuckle can reduce the pore pressure and
increase effective stresses, leading to less critically stressed faults
(Fig. 2) compared to hydrostatic conditions.

reactivated.

* The differences between undisturbed pore pressures and injection The spatiotemporal distribution of induced seismicity in the area of
pressures (wellhead pressure + additional water column pressure) investigation can be explained by the reactivation of faults due to massive
are partly larger than 2.5 MPa and may locally reach even more wastewater injection by pore pressure stress coupling without the
than 10 MPa (Fig. 3). prerequisite of naturally critically stressed faults.
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