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Prepared in cooperation with the 
Global Seismographic Network

Tectonic Setting

Seismic Hazard

Epicentral Region

                                                                                                                                                                                 TECTONIC SU M M ARY
As is the c a se elsewhere in the world , there is evid enc e tha t som e c entra l a nd  ea stern North Am eric a  ea rthqua kes ha ve b een triggered  or c a used  b y hum a n a c tivities tha t ha ve a ltered  the stress c ond itions in ea rth's crust suffic iently to ind uc e fa ulting.
Activities tha t ha ve ind uc ed  felt ea rthqua kes in som e geologic environm ents ha ve inc lud ed  im pound m ent of wa ter b ehind  d a m s, injec tion of fluid  into the ea rth's crust, extra c tion of fluid  or ga s, a nd  rem ova l of roc k in m ining or qua rrying opera tions. In m uc h
of ea stern a nd  c entra l North Am eric a , the num b er of ea rthqua kes suspec ted  of ha ving b een ind uc ed  is m uc h sm a ller tha n the num b er of na tura l ea rthqua kes, but in som e regions, suc h a s the south­c entra l sta tes of the U .S., a  signific a nt m a jority of rec ent
ea rthqua kes a re thought b y m a ny seism ologists to ha ve b een hum a n­ind uc ed . Even within a rea s with m a ny hum a n­ind uc ed  ea rthqua kes, however, the a c tivity tha t seem s to ind uc e seism ic ity a t one loc a tion m a y b e ta king pla c e a t m a ny other loc a tions
without ind uc ing felt ea rthqua kes. In a d d ition, regions with frequent ind uc ed  ea rthqua kes m a y a lso b e sub jec t to d a m a ging ea rthqua kes tha t would  ha ve oc c urred  ind epend ently of hum a n a c tivity. M a king a  strong sc ientific  c a se for a  c a usa tive link b etween
a  pa rtic ula r hum a n a c tivity a nd  a  pa rtic ula r sequenc e of ea rthqua kes typic a lly involves spec ia l stud ies d evoted  spec ific a lly to the question. Suc h investiga tions usua lly a d d ress the proc ess b y whic h the suspec ted  triggering a ctivity m ight ha ve signific a ntly
a ltered  stresses in the b ed roc k a t the ea rthqua ke sourc e, a nd  they com m only a d d ress the wa ys in whic h the c ha ra c teristic s of the suspec ted  hum a n­triggered  ea rthqua kes d iffer from  the c ha ra c teristic s of na tura l ea rthqua kes in the region.
Event Observations
●  One of 7 M 4 or la rger ea rthqua kes within the la st four m onths nea r Fa irview, Okla hom a
●  La rgest ea rthqua ke in Okla hom a  sinc e the M 5.6 Pra gue ea rthqua ke on Novem b er 06, 2011.
●  Currently the 3rd  la rgest ea rthqua ke in Okla hom a  sta te history.
●  The d istribution of seism ic ity a nd  nea r­vertic a l right­la tera l strike­slip foc a l m ec ha nism s of the la rgest ea rthqua kes in the sequenc e suggests seism ic a c tivity on a  NE­SW  striking b uried  fa ult.
●  There ha ve b een 3 a ftershoc ks loc a ted  b y U SGS­NEIC in the first 2 hours a fter the m a in shoc k. The la rgest wa s a  M 3.9 10 m inutes a fter the m a in shoc k.
●  M a xim um  reported  intensity from  U SGS Did  You Feel It d a ta  in the epic entra l a rea  is V II.
●  Felt from  Da lla s, TX to Ka nsa s City, M O.
●  M a xim um  rec ord ed  a c c elera tions is 4%g a t 25 km  d ista nc e (sta tion OK035).
●  W ithout knowing m ore spec ific s a b out the wa stewa ter injec tion a nd  oil a nd  ga s prod uc tion in this a rea , we c a n not conc lud e whether or not this pa rtic ula r ea rthqua ke wa s c a used  b y ind ustria l­rela ted , hum a n a c tivities. However, we d o know tha t m a ny
ea rthqua kes in the a rea  ha ve b een triggered  b y wa stewa ter fluid  injec tion.
●  No d efinitive d a m a ge reports yet a t the tim e of this writing

EXPLANATION
Main Shock

_̂
Earthquake Magnitude

( 3.0 - 3.5
( 3.5 - 4.0

( 4.0 - 4.5

( 4.5 - 5.0

( > 5.0

Earthquake Time Period
!( Pre 2009

!( 2009

!( 2010

!( 2011

!( 2012

!( 2013

!( 2014

!( 2015/2016

Faults

Plate Boundaries
# Sub d uc tion

Tra nsform

Divergent

Others

Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
rock, in g, expected to be exceeded
in a 50-yr period with a probability
of 2 percent.

EXPLANATION
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36.490, -98.741
Depth 7.7 km 
M = 5.1

Did You Feel It?

NORTH AMERICA
         PLATE

Explanation
Main Shock

_̂
2% in 50 Year PGA
(g)
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0.02 - 0.04
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0.4 - 0.8
> 0.8


