
Supplemental Material 
 
Network 

Local seismometers deployed prior to Event B recorded at 100 sps, and were 
switched to 250 sps after Event B. All local seismometers deployed after Event B 
recorded at 250 sps. Seismometers from the University of Oklahoma and from the 
PASSCAL RAMP pool were removed at the end of March, 2012. The Transportable 
Array stations were deployed in the region from early 2010 to early 2012. 
 
Velocity model 

Our one-dimensional velocity model (Figure DR1) was determined by inversion 
methods that solve jointly for P- and S- velocities and hypocenters (Abers and Roecker, 
1991), for aftershocks recorded on >15 stations. The model was constrained to include 
two sedimentary layers with boundaries at the top and bottom of the Arbuckle group, and 
to allow gradual velocity variations within basement. Initial velocities in the sediment 
were taken from sonic logs and lithologically-relevant laboratory measurements (for 
shear waves), and from regional studies for midcontinent basement (Bassin et al., 2000). 
Several inversions were calculated with varying starting models and layer depths, within 
the variability of sonic log data. The best-fitting stable model was chosen, and included 
station corrections for TA but not temporary stations. The resulting P velocities and P to 
S velocity ratios are consistent with those measured and predicted for the local lithologies 
(Castagna et al., 1993; Christensen and Mooney, 1995; Jambunathan, 2008). 
 
Location error and event selection 

Locations were rejected if (a) less than 5 phases were picked, (b) initial location was 
more than 15 km from the middle of the array, and (c) the condition number of the final 
location step exceeded 120 (the ratio of largest to smallest singular value in the 
hypocentral inversion).  

Hypocenters for the three large events are less well-constrained than the aftershocks 
(Table DR1); Event A occurred before local stations were deployed and S waves are 
within offscale P coda for Events B and C. 
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Table DR1: Main seismic events near Prague, Oklahoma, in 2010-2011. 
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A& 11/05/2011& 07:12& 5.01& 35.5342& 6.82& .96.7662& 5.62& 3.42,†& *& 27/731& 299/851&
B& 11/06/2011& 03:53& 5.71& 35.5223& 0.53& .96.7793& 0.33& 4.03& 0.43& 54/881& 324/881&
C& 11/08/2011& 02:46& 5.01& 35.5173& 0.23& .96.7993& 0.23& 4.63& 0.33& 91/741& 359/841&

2010& 02/27/2010& 22:22& 4.12& 35.5512& 4.62& .96.7562& 4.72& 5.02& 4.02& 40/804& 306/704&
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Figure DR1. Best fitting velocity model (dashed lines) and minimum and maximum acceptable 
models (solid lines) using full ranges of a priori data (sonic logs), and Vp/Vs ratio. 
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Figure DR2. Injection rate and injection pressure 
compared to earthquake rate from the beginning 
of 2010 through the end of 2011. No short-term 
correlation between injection parameters and 
seismicity is evident in these data. For consis-
tency, earthquakes throughout the two years are 
those reported in the Oklahoma Geological 
Survey catalog, of M1.5+, occurring within the 
region of Figure 1.




