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EXPLANATION
Fault Orientation (Azimuth):

Moderately Optimal
[15 1–45°, 60°–75°, 90°–105°, 20°–135°]°
Sub -Optimal
[0°–15°, 75°–90° and 150°–180°]

Optimal
[45°–60°, 105°–120° and 135°–150°]

Summary 
This work is an extension of Holland  (2013) and  is consid e re d  prelim ina ry as our focal m echanism  d ataba se and  fault d atabas e (Holland , 2015) continue to be upd ated  
as m ore inform ation becom es available. 
Six hund re d  and  eighty-eight focal m echanism s were calculated  between 2010 and  2015 and  use d  to d eterm ine optim ally oriente d  fault orientations within Oklahom a. 
Focal m echanism s cha racterize the d irection of slip and  the orientation of a fault and  are calculated  from  seism ic waveform s record e d  on seism om eters within and  
nea r Oklahom a. Id entifying optim al fault orientations (those likely to have an ea rthquake within the contem pora ry stre s s field , N 85°E) is im portant for d eterm ining 
the potential ea rthquake haza rd  of both naturally occurring and  triggere d  s eism icity. 
The m ajority of the focal m echanism  solutions use d  in this publication were com puted  using earthquake s occurring in central and  north-central Oklahom a, a region 
where the greatest num ber of ea rthquake s has occurre d .  The focal m echanism s use d  in this com pilation includ e Regional Mom ent Tensor solutions and  first-m otion 
focal m echanism s (Holland , 2013; Darold  et al., 2015). First-m otion focal m echanism s provid e two possible fault plane solutions for every ea rthquake. The se fault 
plane solutions are re fe rre d  to a s nod al plane s. The probability d ensity functions (PDFs) for fault azim uths were calculated  with 15° bins for both pos sible nod al 
plane s as sociated  with the obse rve d  focal m echanism s. 
The contem pora ry stre s s, m axim um  horizontal stre s s (s m ax) orientation of N 85°E, was d eterm ine d  from  the orientation of the Pres sure-axis and  Tension-axis (P- and  hT-axes) of the focal m echanism s use d , following the m ethod  of Z oback (1992). Focal m echanism s repre s e nt the stre s s orientation at the hypocenter of the ea rthquake 
and  the stre s s orientation governs the d irection of slip on the fault. W e d eterm ine d  a m ean s m ax of 83.2° with a stand a rd  d eviation of 21.3° azim uth. The m ed ian hs m ax is 84.8° with 633 observations (Inset 1). h

The PDFs show the m ajority of focal m echanism s expre s s slip on steeply d ipping faults with d ips greater than 75° (Inset 2a). The d istribution of rake is consistent 
with thes e find ings and  shows that strike-slip m otions are the prim a ry source m echanism s (Inset 2b). The PDFs a re d eterm ine d  by d ivid ing the num be r of nod al plane 
orientations in each bin by the total num ber of nod al plane orientations and  the num be r of d egree s in each bin. 
From  the PDFs, it is possible to d e fine orientations of optim al, m od e rately optim al and  sub-optim al fault strike s (Inset 2c). The focal m echanism  d istribution is 
d om inated  by strike-slip m otion on steeply d ipping faults and  thus fault strike is re stricted  to the range of 0° to 180° (Inset a). Optim al orientation range s between 45°-
60°, 105°-120° and  135°-150° and  repre s ent fault orientations m ost likely to have an ea rthquake. Mod e rately optim al orientation ranges between 15°-45°, 60°-75°, 
90°-105° and  120°-135° and  repre s ent fault orientations m od e rately likely to have an ea rthquake. All other orientations of fault strike a re sub-optim al orientation and  
have a low likelihood  to have an ea rthquake. Thes e re sults d o not ind icate that earthquake s cannot occur on sub-optim al fault strike s, but suggest that they are les s 
likely. 
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Inset 1: Maximum horizontal stress orientations determined from orientation of P- and T-axes of 633 focal mechanisms, following the 
convention of Zoback (1992); red, normal faulting; green, strike-slip faulting; blue, thrust faulting. 
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Inset 2: Probability density functions for fault orientations for 688 focal mechanisms within Oklahoma 
with 15° bin intervals and a total of 1,376 nodal planes; (a) PDF of fault dip, (b) PDF of fault rake, (c) 
PDF of fault strike.
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