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Aftershock analysis of the March 31, 2006 Silakhur Earthquake, Mw 6.1, using
local data recorded by temporary seismic network
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' Kerman Graduate University of Technology
’International Institute of Earthquake Engineering and Seismology (IIEES)

(Received: 30 August 2011, accepted: 18 September 2012)
Summary

The Zagros mountain belt is approximately 1500 km long, 250-400 km wide, and runs
from eastern Turkey, where it connects to the North and East Anatolian faults, to Oman
Gulf, where it dies out at Makran subduction zone. The Zagros Mountains were formed
by closure of the Neotethys Ocean and collision of Central Iran and Arabia plates. GPS
studies estimate a convergence rate of 22 mm/yr between Arabian and Eurasian plates
and the Zagros accommodates about 6.5 + 2 mm/yr of the overall shortening in Iran.
However this rate is not constant along the Zagros and increases from 4.5 mm/yr in the
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northwest to 9 mm/yr in the southeast. Changes in the rate and direction of convergence
across the Zagros cause changes in its strike and diversity of the deformation mechanism.

The Main Recent Fault (MRF) and the Main Zagros Reverse Fault (MZRF) are
located in the northwest and northeast of the Zagros collision zone, respectively, in a
suture zone between central Iran and the Arabian plate. Based on GPS and seismology
studies, the MZRF is presently inactive. On the contrary, as evidenced by high seismicity
and the occurrence of earthquakes with magnitudes as large as 7, like 1909 Doroud
Earthquake, the MRF is one the major active strike-slip faults in the Middle East.
Geological studies on the MRF fault have identified the fault segmentation and the
existence of pull-apart basins. The Main Recent Fault strikes NW-SE and can be traced
as a narrow, linear series of fault segments from near the Turkey—Iran border at 37°N for
over 800 km to the SE. Based on strain partitioning theory, the strike-slip MRF fault is a
response to a horizontal component of oblique convergence between Arabian and
Eurasian plates and Zagros’s reverse fold belt accommodates the vertical component of
this convergence.

Seismological studies based on the teleseismic data have limited the location accuracy
because they rely on global velocity models. Therefore, microearthquake local studies
complement the teleseismic information because they locate seismic events with an
accuracy of a few kilometers which is an order of magnitude better than teleseismic
locations.

The 2006 Silakhur earthquake with a magnitude of 6.1 and its aftershocks recorded by
a local seismic network provide a unique opportunity for a high resolution study of the
Doroud section of the MRF. The results of the aftershock analysis are presented in this
paper.

After occurring March 31, 2006 Silakhur Earthquake, Mw 6.1, a temporary seismic
network including 10 stations was installed by International Institute of the Earthquake
Engineering and Seismology for nearly two months. An aftershock analysis revealed a
wide zone of the aftershocks trending southeast northwest. Another trend in east-west
direction was deduced from the epicentral distribution of the aftershocks in the west of
the Boroujerd. Depth distribution of the aftershocks showed that the majority of the
aftershocks located in 4-11 km depth range, verified the brittle crust uppermost layer in
this part of the Zagros. Depth profile showed the northeast trending of the aftershocks.
The spatial distribution of the b value showed low values in the northern part of the
aftershock zone that its reason could be the higher stress concentration in this region
relative to the southern part.

Key words: Aftershock, Silakhur, Zagros, b value, temporary seismological network

Aodde

\

Jsb a5 FAMAY 5 JLs 50 4,5 YY/PY )
AV gd o) Jopas ol o5 ol ok e (50
S s bl gl I ol 5 Azl Ol
Ol gals Eel oS el 5 S s Ol
s laos ) i Sy (ol ok andly ol Sl
&5 g aikie 5o ol 35 51 S 5sy &85
Slela 53 53500 S F/7 3 ja o) St onl e

IR 'C) &u Cdy @ YV g E) V4:FV

53052 W ey (e S35 4) Sl FIFY Cele s
abie 53 71N 60k S5 L Glo) Jome) VWA
35595 Ol g 5w idu wlg Sl sl
O JS8) gy 85 0 sy sed & $K35)
Gej ) S 5o A0 ol S e Slaes
ol 5 i) Ml o8angs 4 s



Vo ot o glaosls bl (B/Y (65528 (€550 555N YWAD o355,V 0 J ens gl S s Juboos

ol e..\fhgfwai)fy:m \YAD o))w.a)_;}n-\ila..a).:

.= .
W23 B el Sl 20

alais ey OUdiw 2 Sy90 ¥
SE K MR 51 st
Sl w515 O pdled G 53 5,8l a5l
b s Sty sl gla oS 51 ool (glas sazme &S
A A by GAc s g pdl sl
a3 YV U Jlad am js XYY L8l s 5,0 ) e ghS
JuE OAVF Gl 5 Sl) 5,8 o s 1y (Sl
i Do 3,5 ad g3 S5 ol dgs ol
A S ol S s, 5L S e Ol b
35 Je ol T Glge s diple) AS s 65
Sl e ysls bl Lol sla 1S 51 S b5
Wbyl Glir Colume) o Slodes aie 525 0

=z - .
o 05 o) ik f s st 5 255 0 O g

34

33.5°

g5 als 5 M Sl ol S3 05 e 0sde
3> w55 (Aaws Glaos Jomns n 3855 5 (SO
234 03 o el e )3 VIF (5655 L V44
B D) po e S galhS Pl i OT S
03305 f 55 b0V JK8) OAVF el 5 Sle)
ol e d e b 5 dilete cpl 53 YFAD sys 8 )
Sy omlie b s (6,005,345 53 65 )
boks ol oligs ol oS Sl anlsS ol (s
b bao) o) Joms aani 53 abeSla JiB gl 4 55
s slaosls ¢glasb b (slo) 595 (slaosls 31 oslizul
b S Sl GLoSET 5 odle Ll o
e S 05l re Cald b T awdis e

Ao ()b adbie Jg.i
$Ie3 ) 4 53 oth CF slaes S e Alie 3
05,5 Censa 05 domes E55 5 mp & e s
ke 5 el d 1 Ml oKy 655 )

S0 555 Sl el peat (K ms gbezls) KI5 (K)as5 slaezls) HEES  asbic g8 olal r adlawe (535050 o8\ JSKS
Sy Sspm opls 5 o ede Glaos Sy S 0s) S5 Sk slae s 3yl55le oK les il o ol RIESTC-WEISS PR vigl

ol ot sl (Ve 0A) OLlSen 5 &y ) ailae e sla oS tns o OLE 1 P/ (55228 (S35 L ATAD (s 3 )Y o5 s



A OF ojlad o o (Ol &S50 55 aloes

Q\)K@}.\JW \'2d

APAD Il 53 5 5N ailate )3 ool i g0 (6,800 ) 4K (Glaoliny] b po1) Jglr

(a53) QWlar (5 | (e )) War Jsb | ol ol | ool ob 3,
TN Y FAIVAN S DINA LT SLs |
YY/$SEA YA/A Y CHAL OV =iVl Y
YY/NY Y YA/AYYS GOSH a8 Y
TY/PETY ¥a/0\ Y8 LENJ sLT e ¥
TY/¥AAQ AV VY ZAGH &l o
YY/SOAV FAOF ¥ CHAG sk e s
YY/AVAD FA/AYYY KABO OV 558 s
TY/VAYQ YA/SYVS ABSA 03 yousl A
TY¥/ANTY FA/DAVS VANA s q
TY/A4Y FANYYA DEHT OS5 e Ve

oeT Jleday |8l b Lo e (gloj ) sl p 5o
OAVF 0l g S) ol

OAVE) sl 5 Sl kb Sla ),
SFAS S sy s 5N Jou (S0
Silsn J5 eSS s sanes JoS a5 S,
it 53 Sl iman T el 03l Cos S5 S
sl OS5 o sldtel pukd 4 |y 39,95 anks  Jlad
Lles ST 0l

3y p o5 Gs 3 (Y00Y) 058 5 0L
8 s (Pull apart) aiS ase 5 by ailge
35593 Ju8 Ol bl 55 0554 ¢ ST poldge Lol
(Y00 8) O3S 5 b oS 5 axils oylal 5 D s
JE S I s 5o T sy alss Ol w0 35
sy Ol cpl Llasls p 0 S15 Sledge Lo
LS Sk slalaly Sl 1 B 1 Sl Gl
Sl ks 5 S5 poledge ol 8 odias LSt
Al e sl b g T 2 o

Oy sbas oo 5 bl sl S el
Yoo Jd Cend 3 e Sle ¥ ssd Sl
Yosb bl s Cad 3 e e # i ST

DL 5B VYAD o3 Jene) g5 5 e U Al

5 sldl VY (0eSs 5 OWIb) Cnl adkie s
FE U S ol bl s s (Yt QLK
S Sphe b 8 S S ol
5 has o S ) Lulysl 5 o8 Olomio (63,55
Sl & Ol e ipls (B KuS b e i
oy 5 SI) 55 oyl 0T S5oler 5 Silse Gkas
ol o8 055 Jb oL S st Sladss (VAVF
oA rldgs ol o8 OV 5y 0 515 e sSan
OLHar 5 35 cans Y0¥ OLKn 5 ,66) Col
(Yoop
G5 5 YN0 i gliwly b 3gye S anks
el o e i kS e
03 2555 Ju8 sbie Cgume 815 Ol
2o oy gy de 0590 g g ]l
J:g.iﬁ j’u;J Wltsgy e G510 caig
of yor 3 8y s0slanel 35553 Jul I8 5500 das oo
it S osbe (wl oS B il L
VW G (B adled i 4 o 0T (o s
S 5555 oS G opl 53 Sl 035 S

055w V48 o5 Sl g ol S ome 1050 5 Jlab



w w0k 5 glaosls ull y (B/Y (55518 (68 55) 5 5D \WAD 358 5 VY 0 i) slao S Jolows

Sy ikt 53 555513 s sldge Juol LS
Sl i e S5 o8 Jled s

051y 5 ¢, &0y ) Kb ¥

o5l 5N WYAD 555, VY 05 s S e
Voo o bBisyse o dmes slaei S
A B A NN sl 5 6, oS
S35 stge 5 olid s Ml oKiags (6 s
jY‘_}g})MM@JJobjagﬁomsg
s ooy 0 Jela K ol (Vs
oBaws 0 5 BTD g5 Sl 0yl (sladd poaw
el 03y IS oS 8 cale 5TD o, Koks
FoaVe dalay blyesls 5 Loz 2 YF g5 5l el
GPS slaoki, 8 L ool Colu .Lilos ST o
olans s ol 5 Lleds Dlejpt 4 s sbe
Ll cdiles ST 1y w5 T ROTP P
sbosly I bimiwle w53 odd O LY
VYFA s 0313 (S5 51y ik g il 2 gy
a3 ezl el oS ¥ il 53 0ls S 05 ) s
wlp b T e oo 5 ad el T
Je 5 (V4AF O, 5 o)) HYPOCENTER
Sygo (Y Jodar) (WWAQ) 0K 5 ey ol a5 0
s 5

5 o) oM ailale Sl edd als wiey e Y g

S oo o w Pz e ol Jle o0l 52 OV OIS

ol V/AY
(askS) Gas S5 e e
(G Py
0/0
Y (WA
5 8/
‘Y /Y
vt 5/
\# [A%

23 iS ab g ey p sl Llg s &S s s
pobal o (YA OLSes 5 Opw) dil ik
o5 Aoy Sl 5 S8 6,8 0510 ) L1l
el s S cly sl oS b
J-S 35595 als 5l e kS Y a5 (SenS
i b kS AGY o Gee 3 pSldge Lol
2503 FedS ¥ Ges 5o g mle A0 ke 4 554
Siledde mls o)l L oY oVl (sl
e oS 05 Sl s faskS P Gas ez £l
i€ i oy 5o b JuS sldzel 5 i .l esls
5 Sm) Sl odd dwles 4,5 Y 5 70 (S Sa
(VA O Ses

Ol oS das e Ol GPS  (slacs 5ol
abie s 8 515 Oy Jld s Sl S
Sl w1y 0T 5 Sl Gl b s gmyp dyse
oy Susol S 5wy 3L 5 2 S5 Lo e
5 e dly) Wlesls s alslael 3A) s
ol 03 S s e Ol Gdss cpl (Y8 OIS
S8 o sk #F o IS e S5 50 i
—opdles slal bl 8 szl s aslal
e g 3gee (SABL S e e Y 5 S Ao s
er plly Sl sl oS,
Soldge ol L& alslamel &S > e S oIl
ST Jldie cpl ool ol daslous Sl 53 20 Lo Y=Y
5 Ol St o Jl s mede WV B
ailaze aanl 1T 2,1 gy ol (Y00 ¥) 0 S
L3 spse s Nag 03 S wdse 3555 JuE I
s eyl

Gl (gl )y L (YY) 0 5 0aljeSa
Sy Aol IS > edalive 5 (wldCu )0 s
2odhe 5 Ju8 ) o Wlesls Olis (ps e 0 51



WY OF oyled oF o Ol &K b 555 aloes R{P] SUNPTVIM YA

48.5° 49° 49.5°

ol laelagl Kl Kyt sladdie s WWAD (3355,3 V) 03 Jopens Sipe ailain 5 Sdse (65805 ,) 4 slaolSanyl (2T LY K3
EEARRYVREIF COUSPRtIm ‘(\:YO“"):LJD.; Wuw)aﬁ)\dk;»wéu‘}mf A Kok el Kol laddis 5 (c...«;:«ﬂ)

ol il anll 1S QF 5 Wl 1S NF g5 JoS DF o ol sl (VAVE) 5l 5 Sl

S oylal w3z s s 1) baslag,
— Al Ly, Oles by S oS Ls, L
s ele sy Lasis Jy Sl Biho s
Jb s GLS) b s 3 g .l Hlplos ol sldzal
ol & Sl 4 s s iy Jlid
Sekinls 513 0T 51 o 5 BB ahols 53 &7 Sluge
o)) ol o) Sy 55 0o 5 BB SIS
@Bl Ses oS mis o S s e o F

sl blizal L6

o) dm Aos mis O
o ghie e sl g, dee w55 sy S L
Lslgs JoS kel 5 (Slanll 3553 Sla fuS 5 gee
PR peldgs ol L8 LS Sl &S
L S I F sy dose 5 KD o Lo oleds
Wsly 55 das )i b er ablis ST TS1L(F JSC5)

o) dom S 005 @iy f
e A CUSER T I e S TS P
shtzal )3 (B a0 s = gl S L) L slag
55 0T Gl 8 aas e Ol 1) Lbldge Jol JuE
B s poren () SE) ol Soslize S sl
Jo8 OBl 5 e S o5 (oS5 sl 55
i 2o 55 Woj Jm ax g BB S a5 5 29592
s el b gl L s g 50 5 5 N s o 8
P Gl 5 0z o s 03 af -S4
el 35553 JuS lgm!

PN RGN S W VTR SRV
WY Jlo gl 8 @ T Osls blsyl 5 5505
5 Bl (sllast ol F 51 iy 5 o dasl 5 b sl
)3 WA 1 aST (Ssas T 558 e kST Y I ST (56
s o Slae 13) i Olsl 4t /Y 1 S S

S bl 5 bej e el digy (PSS s



V4 ot o glaosls bl (B/Y (65528 (€550 555N YWAD o355,V 0 J ens gl S s Juboos

| as7s

o 33.5°
49.25°

5085 3 05N w53 s ad e 453 0dd ol 5 e TIA e slae ls eblie Cansn s e S S e iy ¥ JSS
3B B S /T da e Gl edile Bl slast Tl b et Jos end sl WY (S5 i slae ls diien ABT/YE 5 ADNNF 6 51 ADA/
J5 G e wblis coxpe Sl Sl 5 Kipops bshst dnes 2ol S Y 5l S e et sllast 5 am 53 VA Sl S a3l 555 VSl 2y
JS TF 5 03l aals S GF uJs S CF (@l s LS QF 5 sl JuS NF o5 Jo8 DF tlails Jlod gls JuS 5 55,52

el e s Jled JL s (VAVY) sl 5 Sl osleniny

03 5d e3ly S (Cwl 4Bl sldel 5D i
ot b @ 035 S3lse LB Nisy 53 CC clade
Ve ol )3 b Sl jadis BB N Sl
Coly oo L3, DD o (F JS8) dyls e s
e cpl 53 (- S8 uS o s 1, CC7 o
Garg b S Sl e A gl 5o Ly opl ok
Sk B3 a3 Sy L) p plaie cpl O3g 3pee
e S g9, S DD’ 5 CC dab"u 3 .yl
033553 oS Dbl 53 Uaej J sy 355 kil oy
5555 5 b ol 5l s pbakis) s 5 355
Srry g sals LS o e s s dL
Jdoa o8 wisl s ol s asliil ek gle S
Pl oM Sl s (5,5l oLl

Al y o ST L Lo e el

$9) CLLE.e ol s (S e ead I35 (lyls
ol 5 & 03 s Jleel 550 sl glasl g,
Yw&]a;sd\):u:\v\i))&wﬁ.wu@ow&&
3 Llesls To s B8 Cad 5> eSOV L
Ot 4 S35 o b Lo I Sl sy AAT shaie
& ey 35S RS WL @ Ol s 43
plie 3 (¥ JSK) Canils e Yo F 5 S e
JS 4 e a5 ) Aes L, A s BB
glaie (2 0355 3 5m8 Jsas (s 355 00 s 55 5SS
dls a3 00 51 S 0T b S S,
22 0T e & o g S 80 1 S 255 0
03 ngfi: Ly, (-F Jg.‘») Sl AA’ daj.,:
ob> gy Ohegd of Csx s S S
P Sl b s e gl S 4 Wl oS 350
)Mf‘.;t,uL;J..ngLg,'\yauuw,)pdT«;u;,,



AN OF oyled oF o Ol 1 &K 5 555 s RIP|COUSPIRTvI A

GF CF NF aF GF CF NF QF 200
1] i1}
A - ) - - - A 3000 "F{j\/\“"\;« - v B
~ ) :"‘L\ 2500 v ‘-,\. 2500
i S %\ E \ 2000 £
2000 = g
ﬁ/ \N—/ \“\\__,\_,_,._.m”"ﬁ s A b 5
1500 2 ]
o
=3
1000 @ 100
w
500 500
° 0
e io 2 20 0 10 20 30 40
b] Distance along profile (km) Eﬂ Distance along profile (km) .
v Y 0 —
- - sl . ¥
Thiea, ST . — =
.. o b s E - 5.
.._..-. e ' 5-."‘..- ﬁ‘ % . E
A B R i = . =
. - [=}
;8 . 0 B . Sl 0 8
. * = R o
. . . . % - - ..
c| . B : £
v— v - - o )i v v
PP "
™ , — g l.. 'S .' -f- i _—
ﬂ'&\ 4t . 5 E . .uﬂ"":)‘ A 5 é
Vo ', = J
-}a .. . . £ & .1. N £
A 3 B 10 &
10 8 > o (=]
~
~
15 . 15
()
DF DF
c - c 3000 D - D 3000
2500 A A\ 2500
N E N\ £
E—/ Y s \\/ \\___/"-./‘-—/V", A0 =
1500 % 1500 2
]
1000 @ 1000 B
w w
500 500
[ 0
o 10 20 an 40 o 10 20 30 40
E Distance along profile (km) 4 m Distance along profile (km)
T ——— - T o
A _ :
. " . —
- 3 o’ £ =
IR .08 o & : "g
. *s ‘- O N o
. .
. -, 15
S P C |
v 0 . & 0
.\ = . —_
ak %2 °E
R = LA 4
a 0o
- [
\ v & 8
1
3 15
15

(&)
03 el anll 5 A S sl sl gla JoS s ses sl Cor Caend 3 AAT e () Y IS ee ablie il baes e e 35 F JKS
DD’ shie ol 33553 JoS s 3508 5l o S 53 CC7 hain (0) ol il a3 oS s p0e gl Conly a3 BB haie 5 s
@35 0 oS conipn 5 (o (2)159) S 555 phate (@) blis an painl oy 55wl (35 g i 3 Waesd o L 3ses
Sl ol gk Y ) a8 S gy sllast 5 0/ 1 2eS TMS w3 VA Sl S Gsen3l sps Bl 3 L laslst s ee w35 1(0) 5 aslis ) hes as

.w\daia)lquja):ﬂ}lﬂs\‘dawlm



A w0k 5 glaosls ull y (B/Y (55518 (68 55) 5 5D \WAD 358 5 VY 0 i) slao S Jolows

ssrea 0T 51 5SS o 55 b mls MC aculons
Sl s g 5 Kes edls acseme 4p

iy
5 &8 daly by = S5 w55 on

(Cnl ol 43 8 IS4 VAP (i
logN =a—bM, M)

3o 0T (S5 o8 ol glae) Jiopes sl (N &
Lh ale gl dzan Siba, bl 5wl M
oty (uly Lt ol 0nls 05 Dla e Pl g5
M;l‘jw|.;j.:@m;u:yﬁ.mﬁ—j)ﬁ@;
S a5t B (G b odh cubun) w55 iy sl
sz 5 Ol D ldde .l oo aslsl osls 4e gazes 55 aliey
im0 15 8 5 8 S Wby (o
Wbl g (B8 53 odd S5 ey, Gl
APl 5 eslial b adate 5o edd S slae) ey
OLar 5 ws) 35 15 wyn 3,50 ZMAP
JS8) 8y ey S e ST 6l MC Sl (Y40
Gl )T kT Lo sze 015 oo 1 e arlows (O
s b f s 8 Son a6, S
2 1y SMae ol slen b 585 G55 L mG
LSLAQ)'J}W: sy b ,laas g;.ejf By Ls)lﬁ-‘- IS
514 A aclowe /90 T /Y Ll WWAD 0] S e
RGO I P Oy VR RV-P PV SR PP RV
dbe 53 D oyl Gl Ol s by
Y Sk sl b 1S (6l s e ol o) S e
P 3wt opl JMae (P JSKE) Ah anles a3
w8 Sl Sl a glepls (35 5 s L Jse
NS PFSHEWSARE Jslo S gegdS 0 CL«.&}J),\M
Me 51 aS” (Sop slils BT Sl sde 00 (Ses

S da e Salgins 5 03,8 1 53 1y Al ok dlone

D s pb S8 Sk gy S

b5 Il (Soss b e S Dl
S 095 68 53 A Ols DIk ot slatesy
L R R N S R P R A N @
3ot Ko Lokt Lk sl el by s
2313 Ol (o5 (Sl on ol lae) Jomns § 55 e
or b elKas pllks sges 3 Ll
5 (T F) 0L 5 ST Gaiss 1 Ol 5 oo W ) me
.;Muwﬁu);w;w,(vw\)ob&ﬂ,Q\ff
s polae b salg) &8 s oo Ol by o
5 Nphioe olen &5 o sla gl L sL;
330 Slgen Sl S8 slzal 53 S slus b
Fo ¢S b b SR L 05 Jos 3 s ol sl
S Sk gy )8 s 5l sl a3l
32 pb WL (slacSSll olalid 51 Ol B s b
V44V 0L 5 eos 1994 5144V O, 5 a0 9)
YLD slie &8ss o Ol Dladses ol (Yere
S osba ol ol bl bl 1 i WL slads;
@b Sl s Ll b ol (Kl (5 Sl
05,8 055 LW o) w5 05 e 0 m Aile
(S5 G5 S sl 5 s el 2 mbs
ol 8y odd sdalin SIS Sl ol p S50 Julse
Llokd 4 lid y b

el l (T sy 53 s sl
b 1l Tl gyl (Kas 0305 45 gazes
slaeL s> (Magnitude completeness) Mc jm
PSS e Me apd gy p G8e 5 Sl
oT;tu,:ﬁL;ujMp@ujwﬁwswtj)ﬁ
S m ol ek &5 G 5 Sl gl s
O - BT - ST FIC PR
Me 51 a8 G S5 L sl ) sl s, 5 s 8
3 o el 03,85 KT S 7 dizan o3 e



AN OF oyled oF o Ol 1 &K 5 555 s

Q\)K.QAJVUW AY

St 53l b slie dals GG Ol 4 KL
ol Sler i 4 g o) Jom mis Jld
R T BT IS IC VR
MC x5 428 .Col /7 bw e g LI 4k 6l
aibte i 5 0T O S Sl 4 )5 easOls
Ll 5 gad old odalie gyl 1 .ol gy 390
S 8l o g sl g 5> (Kaali o f s
&}53 adbie Jlad 3 odd odalin g lwal LY
S dnambopl 3 i A5 peand L5 o0 Wno) ) ey
@y Syt 5> A L o) Joes g
el OE @ls 31 5o (655 e 0ud slT Clewy
e 5L ailaie ol ys Jeol S48 ST s el anSs
o) ) jmy ailaie oo (i3 )5 50 odd sdalin oy Su

el ok sl

34 ‘ : : :

3395 -
3391 g
33851
3381
33751

Latitude [deg]

23T
3385 F
3364 F
33551 F

486 487 488 489 40
Longitude [deg]

b-value |

06 07 08 08 ] Tl 22

hicamp

LS""‘N)L:;‘ L;‘)J "\f.T g;.w.)é\.: ok MB;A ﬁb\:u )\

.mngcc)'j:aas

10° 4

]

0

£

2 10

2

k]

g

5 10 4

]
10° 4

Magnitudie

Waximum Likelihood Solution
p-value = 0654 +- 002, avalue = 3.35, avalue (annual) = 4.1
MWagnitude of Completeness =06

Sl o Gl Son cmmn e Sl sl O JSS
VPG PR (S PRSI RN PES. Wyt AVAR IPS U RS

el 0 dsloes /90 ol e Dl s

34
33951
3394
33.85-
3381
33751
3374

Latitude [deqg]

33654

3364
33554 3

486 487 488 489 49
Longitude [deqg]

06 08 < 12 14 16 18

WNAVARIS RS Cjé}_;\‘ o 05 M adleie 3 enlast 5 (Slae) S s L MC b (s il Ol esd ailee I JS..‘J



AV odkd O glaesls ulal (779 SoskiE L;\f)}{))‘,éytw VYAD 359,33 0 dma s slao J pmy ks

L;\Ao)‘: Lg_MT C> 9 4§~& s_a«é-v JK ny W‘
5 S LS il plowiley aikee s 1, 55

.v.l)b ‘J @‘J)-L;

e
VAL () o g 5 o p (oole 62 0 e
03 Ay g by 5 Cotle e ) asllbs
G s add & glaesls ¢SS 4 Ol ) aikate
(Hay e SIS i 6K S

AP mdige 5 ooliaal 15 I oK ia g5y

Aktar, M., Ozalaybey, S., Ergin, M., Karabulut,
H., Bouin, M. P., Tapirdamaz, C., Bicmen, F.,
Yoruk, A., and Bouchon, M., 2004, Spatial
variation of aftershock activity across the
rupture zone of the 17 August 1999 Izmit
earthquake, Turkey: Tectonophysics, 391,
325-334.

Ambraseys, N. N., and Melville, C. P., 1982, A
History of Persian Earthquakes, Cambridge
University Press, 219 p.

Authemayou, C., Bellier, O., Chardon, D.,
Benedetti, L., Malekzade, L., Claude, C.,
Angeletti, B., Shabanian, E. and Abbassi, M.
R., 2009, Quaternary slip rates of the Kazerun
and the Main Recent Faults: Active strike slip
partitioning in the Zagros fold and thrust belt:
Geophys. J. Int., 178, 524-540.

Copley, A., Jackson, J., 2006, Active tectonics of
the Turkish-Iranian Plateau, Tectonics 2, 1-
19. doi:10.1029/2005TC001906.

Engdahl, E. R., Jackson, J. A., Myers, S. C,,
Bergman, E. A., and Priestley, K., 2006,
Relocation and assessment of seismicity in the
Iran Region: Geophys. J. Int., 167, 761-778.

Gorgun, E., Zang, A., Bohnhoff, M., Milkereit,
C., and Drese, G, 2009, Analysis of lzmit
aftershocks 25 days before the November 12"
1999 Duzce earthquake: Tectonophysics, 474,
507-515.

Hatzfeld, D., Molnar, P., 2010, Comparisons of
the kinematics and deep structure of the
Zagros and Himalaya and of the Iranian and
Tibetan plateaus and geodynamic
implications: Rev. of Geophysics, 48, 304-
351.

Lienert, B. R. E., Berg, E., and Frazer, L. N.,
1986, Hypocenter: An earthquake location
method using centered, scaled, and adaptively

05N YAD o5 Jens Glaes Sy S s w5
—Ghoge S s b ose ks LS 04
by oS5 poldge ool JuS slael 3 O sdles
Lo slasls ok sb CIE Lgy p osdle das e OLE
odalive JB 55 529, O,0 55 (g8 (P 3l
VP LY e oL L sl des sl .ol
ol JE S it ol 05 o3 S 1y eskS
33 odd pd lages b oS dias 0 515 sbdge
3N 5GeeeS 5 (V07 COLKen 5 o) (s p aibate
awlia BB (Yoo F OLSan 5 ,60) ¢85 0 515
FAS N B F oy Glagas 5 mBy S e s
ol 3 oS Slages > wwy SuSs ot Sty
S ol gl o Il Tl e e B et
S Hlaly 5 s leesls giledde 5 s (slaesls
ol s aws oYL e glhSTY g0 e sl W e
9 Sy 35d oo odalin o e 331y des aikls
Foldge Jool oS 3 ms pblis (Y00 A O
Gy ot G &y s b S gy 3 g oins 0l
o2 S S Sl ablis (ol s el
35 Sl 6 L8 55 Jlaz| 5 L ls o )Lal adlate s
b o DB ) e S

sy Sl b s S Sl
g8 ikt Jlad 53 b ) 5L polis b (ghlaials
b Ll g oS ol 3 s Sslams 53 LaoS ey
Sl iy > 25 ST L adlaie ol 53 iy A5 penS
23 5w ADNNY 6 e st Sl g
sk bls |

@‘))-\gj ,.i.b“
Ml oBrags K5 o S dson

5 Crwpdaze OLBT jl; wdige 5 (mliddj;



A OF ojlad o o (Ol &S50 55 aloes

Q\)K@}.\JW A¥

Difference in the GPS deformation pattern of
North and Central Zagros (Iran ): Geophys. J.
Int., 167, 1077-1088.

Wiemer, S., and McNutt, S., 1997, Variations in
frequency-magnitude distribution with depth
in two volcanic areas: Mount St. Helens,
Washington, and Mt. Spurr, Alaska: Geophys.
Res. Lett., 24, 189-192.

Wiemer, S., Mcnutt, S. R., and Wyss, M., 1998,
Temporal and three-dimensional spatial
analysis of the  frequency-magnitude
distribution near Long Valley Caldera,
California: Geophys. J. Int., 134, 409-421.

Wyss, M., Schrolemmer, D., and Wiemer, S.,
2000, Mapping asperities by minima of local
recurrence time: The San Jacinto-Elsinore
fault zones. J. Geophys. Res., 105, 7829-7844.

Wyss, M., Shimazaki, K., and Wiemer, S., 1997,
Mapping active magma chambers by b-values
beneath the off-lto volcano, Japan. J.:
Geophys, 102, 20413-20422.

Wyss, M., Wiemer, S., and Zaniga, R, 2001,
ZMAP: a tool for analysis of seismicity
patterns. Typical application and uses: a
cookbook.

Yamini-Fard, F., Hatzfeld, D., Tatar, M., and
Mokhtari, M., 2006, Microseismicity on the
Kazerun fault system (Iran): Evidence of a
strike-slip shear zone and a thick crust:
Geophys, 166(1), 186-196.

least squares. Bull. Seism. Soc. Am., 76, 771-
783.

Malekzade, Z., Abbassi, M. R., Bellier, O., and
Authemayou, C., 2007, Strain partitioning in
West-Central Zagros fold and thrust belt:
Implication for seismic hazard analysis:
Journal of Seismology and Earthquake
Engineering, 9(3), 85-98.

Peyret, M., Rolandone, F., Dominguez, S.,
Djamour, Y, and Meyr, B, 2008, Source
model for the Mw 6.1, 31 March 2006,
Chalan-Chulan  Earthquake (Iran) from
INSAR: Terra Nova, 20, 126-133.

Talebian, M., and Jackson, J, 2002, Offset on the
Main Recent Fault of the NW Iran and
implications for the late Cenozoic tectonics of
the Arabia Eurasia collision zone: Geophys. J.
Int., 150, 422 — 439.

Tatar, M., Hatzfeld, D., and Ghafory-Ashtiany,
M., 2004, Tectonics of the Central Zagros
(Iran)  deduced from  microearthquakes
seismicity: Geophys. J. Int., 156, 255-266.

Tchalenko, J., and Braud, J, 1974, Seismicity and
structure of the Zagros (Iran), the main recent
fault between 33 and 35° N, Phil. Trans. Roy.
Soc. London, 277, 1-25.

Walpersdorf, A., Hatzfeld, D., Nankali, H.,
Tavakoli, F., Nilforoushan, F., Tatar, M.,

Vernant, P., Chéry, J., and Masson, F., 2006,



	چكيده
	1    مقدمه


