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Stress States at the e d of the North A atolia  Fault Zo e, Mar ara Regio  

Figure . Re e t seis i  a ti it  of the Ma a a Regio  fo  a ti e pe iod et ee  . .  a d . .  
f o  the ea th uake atalogue of TUBITAK-MRC Fault geo et , See e  et al., . All i les a e e e ts ith 
ML≥ . . Bla k e ta gles i ludi g olo ed i les a e isi le ea th uake luste s; Easte  Ga os Offsho e -EGO , 
Easte  Teki dağ Basi  -ETB , Easte  Çı a ık Basi  -ECB , Yalo a -Y , Ge lik luste s -G  a d Easte  Ce t-
al Ma a a Basi  -ECMB, ed . The ed i le is the ai  stud  a ea of this o k. Fault t a es a e f o  A ijo et 

al., , a d ath et  data a e f o  Ra gi  et al., . 

E te sio al fo al e ha is  solutio s a e ostl  o se ed i  the Ce t al Ma a a  this o p ehe -
si e esea h although the ai  Ma a a Fault, the este  a h of the No th A atolia  Fault Zo e 
NAFZ , is do i ated  a ight late al st ike-slip egi e. 

As a esult of the este  otio  of the NAFZ, Ma a a Regio  is p o e to a la ge ea th uake a d a seis-
i all  e  a ti e a ea. The efo e, the a al sis of the Ma a a Sea is sig ifi a t. 

This esea h ai s to defi e the lo atio s a d the a hes of fault st u tu es a d thei  geo et i al o i-
e tatio s.  
I  this stud , ea th uakes a e lo ated usi g h po e te  p og a . We ha e ea hed si  luste s of ea th-

uakes lo atio  i  the egio  a d e t, the  a e su itted to the st ess te so  i e sio  p o edu e a d 
thei  si ulta eous fo al e ha is  solutio s a e o tai ed. Besides, the  a e elo ated o e agai  usi g 
HYPODD elati e lo atio  te h i ue. 
Co se ue tl , f o  the o pa iso  of elo atio  esults of h po e te  a d HYPODD p og a s, it is fou d 
out that ost of the elo atio s ha e the sa e o ie tatio s due to the usage of a high ualit  data set. 
Dippi g a gles of the seg e ts of the Mai  Ma a a Fault ould ot e o se ed; o  the othe  ha d, 
i po ta t i fo atio  is dis o e ed a out seis oge i  zo es. Besides, ostl  NE-SW o ie ted e te -
sio al st ess st u tu es a e fou d i  the fi e egio s, hile a ight late al st ike-slip st ess st u tu e is 
fou d i  the ost este  Ma a a. Fu the , ou  se siti e elo atio  a d st ess a al ses ill ake a  
i po ta t o t i utio  to a ette  u de sta di g of the o e e ts i  the Sea of Ma a a, a d shed 
light o  ea th uake uptu e a al ses fo  hete oge eous st ess states a d othe  seis ologi al studies. 

   of  luste ed ea th uakes ith ML≥ .5 a e sele ted; as a esult of, i di idual lo atio s 
a d fo al e ha is s of ea th uakes fo  the e-ide tifi atio s of P a d S phases a d P- a e fi st 

otio  pola ities. The sele tio  ite a a e ea h ea th uake ust ha e i i u   P- a e fi st o-
tio  pola ities a d a i u   i o siste t statio  Ko kusuz Öztü k et al. . 

   deg ee g id sea h is used i  o de  to dete i e a i u , i te ediate a d i i u  p i i-
pal st ess a es a d also dis i i ate fault pla es f o  au ilia  pla es Ho iu hi et al., . 

   ea th uakes a e su je ted to the h poDD p og a  to o tai  dou le-diffe e e lo atio s
Ko kusuz Öztü k a d Meral Özel, su itted . SVD Si gula  Value De o positio  is used to sol e the 

s ste  Waldhause  a d Ells o th . 

Figure . The seis i  statio  dist i utio  ap of the stud . 
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Figure . Epi e te s of elo ated 
ea h alls  a d eli i ated lue dots  

ea th uakes a e sho  fo  the Easte  
Ga os Offsho e, Easte  Teki dağ Basi , 
Easte  Çı a ık Basi , Yalo a, Ge lik a d 
Easte  Ce t al Basi  luste s, f o   to  
espe ti el .  Ea th uakes a e e u e ated 

ti e depe de tl . Da k g ee  e ta gles a e 
stud  a eas a d pe e tage dist i utio s of 
lo al ag itudes of the sele ted ea th-

uakes a e sho  i  su plots d .  

Figure . The ap o  the top is the ep ese tatio  of o ie tatio s of the 
a i u  ho izo tal st ess a es f o  p e ious studies; , , ,  light 
o  fo  lo al a eas i  the Sea of Ma a a;  a d  light o  fo  the 
hole este  a d the hole easte  Ma a a a eas; a d , , , ,  

da k o  fo  the hole egio  of Ma a a Gü üz et al., ; Ki atzi, 
; Polat et al., ; Pı a  et al., ; Ö gülü, . The elo  ap 

ep ese ts ho izo tal st ess alig e ts fo  the Easte  Ga os Offsho e , 
Easte  Teki dağ asi  , Easte  Çı a ık asi  , Yalo a , Ge lik  
a d Easte  Ce t al Ma a a asi   luste s Ko kusuz Öztü k et al., 

; Ko kusuz Öztü k a d Me al Özel, su itted .  
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-EGOC ±  . ± .  . ± .  . ± .  / / /   

-ETBC ±  . ± .  . ± .  . ± .  / / /   

-ECBC ±  . ± .  . ± .  . ± .  / / /   

-YC ±  . ± .  . ± .  . ± .  / / /   

-GC ±  . ± .  . ± .  . ± .  / / /   

-ECMBC ±  . ± .  . ± .  . ± .  / / /   

TOTAL ±  . ± .  . ± .  . ± .  / / /   

Cluster Used/All Eve ts Az-Pl Az-Pl Az-Pl 

-EGOC /  -  -  -  

-ETBC /  -  -  -  

-ECBC /  -  -  -  

-YC /  -  -  -  

-GC /  -  -  -  

-ECMBC /  -  -  -  

Ta le . The su a  of a e age e o  a ou ts f o  elo atio s a d fault pla e solutio s.  

Ta le . St ess te so  i e sio  esults ia the p og a  of Ho iu hi 
et al. . 

Figure . Epi e te s of ea th uakes sele ted ithi  the 
si  isi le luste s fo  i di idual la k i les  a d ela-
ti e ed i les  lo atio s. G ee  p ofiles a e fo  the fault 
pe pe di ula  oss se tio s hi h a e sho  f o  fig-
u es  to . 
The left figu es a e fo  i di idual lo atio s o tai ed ia 
H po e te  soft a e, hile the ight o es a e de i ed  
usi g the H podd elati e lo atio  te h i ue. 
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 I  this stud , e a al ze seis ote to i s of the Sea of Ma a a fo  the ti e spa  et ee   a d   e gi g data 
sets f o  KOERI a d TUBITAK-MRC.  

 P a d S phases of  ML≥ .5 ea th uakes a e e-ide tified, a d  of the  a e sele ted fo  the fu the  p o ess. 
 Sele ted e e ts a e lo ated, thei  fault pla e solutio s a e o tai ed. Thus, alig e ts of a i u , i te ediate a d i i-

u  p i ipal st ess a es a e al ulated.  
 A do i a t NE-SW e te sio  is fou d out i  the ETB, ECB, Y, G a d ECMB luste s th ough the SH a  alig e ts, hile a 

ight late al st ike-slip st ess st u tu e is o tai ed i  the EGO egio . 
 H podd elati e lo atio s a e de i ed f o  ou  joi t data sets fo  the si  luste s i  the Sea of Ma a a. The efo e, e fi d 

that the seis oge i  zo e e te ds o e  ~  k  depth i  the EGOC a d the u e  of the ea th uakes is fe  o  al ost 
o e ithi  the top  k  depth, the sedi e ta  a ea. ETBC, ight e eepi g a o e ~  k  depth. He e, this seg e t 
a  ot e apa le of eati g la ge ea th uakes, as the loaded st ess ight e eleasi g ia ode ate size ea th uakes 

that o u  ith a fe  o ths o  a ou d o e ea  e u e e i te al depe di g o  thei  ag itudes. Fu the o e, the up-
pe  pa t of the ECMBC a  e eepi g a o e ~ .  k  o  the ost uppe  pa t a  e totall  lo ked a o e ~  k  depth, 
the zo e et ee  ~ - .  k  is eepi g a d the zo e et ee  ~ .  a d  k  is seis i all  a ti e. The ECBC that ha e 
a  e te sio al st ess state ight e lo ked a o e ~  k  o  ~  k  depths, a d this seg e t of the ai  Ma a a Fault 

a  e loadi g st ess to eate a la ge ea th uake, o side i g the last la gest e e t o u ed i  . The YC hosts a la ge 
u e  of s all ea th uakes up to ~  k  depth. O  the othe  ha d, a ~  k  thi k sile t zo e ight e it et ee  ~ -  k  

depths, a d the shallo  a ti it  ~  k  depth ight o e f o  the e iste e of the hot sp i gs. Mo eo e , i  the GC the 
seis oge i  zo e is o se ed et ee  ~ -  k  depths. 
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