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1-Introduction

The study area of this research (Lurestan) is located in the southwest of Iran and the northwest of the Zagros
thrust belt. This area is rich in hydrocarbon reservoirs. The tectonic deformation of this area indicates the
presence of a thin-bedded and thick-bedded structure. The folding wavelength of the Lurestan has a short
period because of the low thickness of the sedimentary sequence (Colman-Sadd, 1978; Blanc et al., 2003;
Sepehr et al., 2006; Sherkati and Letouzey, 2004) indicates the presence of deformation and shortening in
both the sedimentary and bedrock parts. Thus, It is essential to investigate the history of deformation and
determine the pattern of the main geological structures.

2-Material and methods

This research investigates the history and deformation pattern by combining structural data, seismic
profiles, cross-sections, and available information from wells. Using these data along with stratigraphic
information, geometrical folding, and corrosion modeling was done by the kink method (Suppe, 1985). The
perpendicular cross sections were drawn along the geological structures of the Sultan, Sarkan, Eastern
Darrehbaneh, Chahargaleh, and Kuhdasht anticlines. The formation units (Precambrian to Miocene) have
been reconstructed using de-compaction and unfolding processes. At each stage of the restoration, the rock
units of the formations have been returned to a de-compacted and unfolded unit.

3-Results and discussions

The cross sections drawn in this research show that the difference in the folding of the layers in different
parts is caused by the change in the folding style in the lateral and depth direction in the region. Based on
the results, the age of folding in Sefidasht, Zangul, Poshte-Jangal, Amiran, Sarkan, and Sultan anticlines
are Paleocene. Still, this age in the Kabirkuh anticline is due to the change in the Oligocene-Miocene facies,
and the types of folds are separated.

4-Conclusion

The total shortening along the cross sections is 25.6% to 27%. The different mechanical behavior of the
sedimentary sequences in the folding process is the controlling factor of folding style and geometry.
Therefore, the activity and function of the lower Paleozoic deposits as the lower detachment surface, the
Jurassic and Lower Cretaceous sediments as the middle detachment surface, and the Paleocene flysch
sediments as the upper detachment surface have caused changes in the folding geometry.
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Fig. 1. Location of structural geological cross-sections, seismic profiles and location of drilled wells in the study
area. Topographic data taken from the digital height model with an accuracy of 12.5 meters taken from the

AleosPalsar satellite.

Ceons 4o (HiNterland) pgs po 51 oy opl g ol 00
amio )%y Wb e uels (Foreland) psg oo
900,57 ez Sy Alide la i ;o Lewlysl s (25
Ahmadhadi et ) s 4wl S oy 4 bgsye ouil,

al., 2007, Barber et al., 2018, Mouthereau et
al., 2012; Tavani et al., 2018; Mohammadi et

Fakhari et ) i uwgee owssd! «@l., 2022
Homke et ) coul 00gr cpwguls— swsne G (al., 2008

al, 2004; Koshnaw et al., 2017; Tavani et al.,
2018; McQuarrie et al., 2003; Sherkati et al.,

oles Jsb 5o 515 53 ()50 IS sk 4 (2005
ol ails Ozl O pogr Cuom 4 G0 LS )
=, (Hessami et al., 2001; Ruh et al., 2014)
adaie ;o oS (So,55 0 Oloj g (ewlidanz SIS
@by sleanz jpax ol a3 ploxl o)l 655 e
mane oldlas b wes o plas 1) adlaie ol o
Growth ) suis, sbbais w5 (cmeblioe bl

anlp oSl el 5 003 ez S o

0970 Jome yo STy ol JuS olaal o (3, 5
Cewl 0dls £9,5 (655 0 olpl domio @ Gl e axmin
G S Gl ) aslate (S5 Jled slajidy o ol
@la iy )3 ol JSiS (39l 5 Bl o liSLe
FobsS slaggedsb Lls 5 Jesid Briose
S9>g0 sl S o agly (Motiei,2004) siiws
TN & eporr Sb 4 §0]ld S Sl
s lEle 5 bowad > 0 aiS o oy lals
Crogr 4 Grbdled 5l (5,8 anTE 69k
Lral> 5 abd (oo sz 5 LS JSis b
S 085z el 3 Gl (Motiei,2004) ssleas
08 (38 (pgelim wgan B (rgil (o 51 ST 50



\ O)Lo.a::J NF 0,92 ALY )Led

w

PN s, . &s
A iy (69 )5 (glids (e j.',;forf/:,‘.-;a@b

Lol el by 05,5 polie sloaijle 4 slate Jiob
4 e Foler g (P Sbgw, Jled Ao o
oy, asllhas 590 ailate Lol i5u o a5 5b
Sal Wil 5l ailie 5 S>sS slamasl e
(Casciello et al., 2009) ol oot LSis (5 Lom]
Ohlen g ooy ued Oldlas Gl ol o
Ol odgae 4o a5 (Shamszadeh et al., 2015)
S plare 4l B pdy D)9 co UL (S8
4 pol> G @l amlie ¢l )5 (p il
Shamszadeh et ) l,Kee 5 oolj o 2l oo Hlois
2 oges ssbe ulidine; o2 op @l 2015
S5 ez kil was ol Sl gl elul
55,50 Gl b aS il cialir slosez 9
! WS 0 095 A 00,55 S iolas e awaie
9o @ |y dihie Oglite (50,50 o8l 4 axgi L
Srh R ) 1Ndged el (Byh g (28 R
la Sul, 5 (Relay Geometry) la > sl awsin
2 el bl ools SKG 1) ddlaie (g Lisle (54N
BB plralr L bsee o So)s5 0z (ot i
oSbgs JLiSle ©)go 4 (peix Jb (S, o abamlle
iloas ouily w2 (g5, p diile

axlao (g, -¥

el (G g opl o esliiul 9)0e (g,

3l 09290 Sloj ) sloools sy g SELii ) Olellsl
oolaiwl b (Y Jiw) Cawl ddlais JEERW Lg)l.c's.> LgL{bolg

GilwJae (alblas olelbl ol an 4y Waools (4l
Sy byl &5 SIS ) @ (S0 iny e
mJae ol C8 S Djso w08 8, (SUPPE, 1985)
J3le s 50 Unfolding) (5s,55 pxly ol o 45 (55l
G S A Ohgo (pdy Sl 00y ,5 bl MOVE
ashis gwlidipe; b tole slaisl 5 ogee o,
S s W3S mew s (BB g AA" i3y 90 Juli)
i owole Line 6928 4 Line 891 Juls sls;,)
QS g0 ahad ) ClbamgS g aslilex (B aslo,o
3eolewl L sl Xn glasly (V0 JSS)

- ol G vgam jo b 8,5 Jled Cwwd (Strata
arg bo)b Ol ooy S a Jlo ) e
P SOz e il el 5,50 Sal o,
el GLL 5 o g o5 &2 gy ailate (ol
Sl o3 05 )0 )Pl ool sleany xie
@ gy U (Sl rmgas (50097 0z o QLS
So9e a (Homke et al, 2004) el sanl cows
Wil ;0 ad, ans @Bl ual 0 S
"7 e Sl gud; sleaiz ogd s sl
s 5,81 W55l o aigs loy a4 1y (So,45
d92g Jloiml aldl (Liw Jlo Gaakie VYA ol 00ls
P SO Eard A 50 9 Semad slaane
oddline bB eSU Ll o)l 0szg 3 i slopw
alise GLQM )Q 6@);0 ‘u‘ ! cbs.:,;
Jo 5 b Jb by po ol ) dlex 5 ST,
o a8l 0, aslllae ol 5 ga5se ol sl ploxl
Mann and Vita Finzi, 1988; )  jwglsa ol o
Jackson, ) ,ol> age 503, o (Vita Finzi, 2004

1980; Jackson andMckenzi, 1984; Berberian,
1994 Talebian and Jackson, 2004; Tatar et al.,
2004; Nissen et al., 2010; Nissen et al., 2011;

(Basilici et al., 2020; Jamalreyhani et al., 2022
el 0y OLST 4y gy UL ise (0 059 4
5 ez b Shy bl » b)) adkis
G A 4 o poe 3 led b, Hs el
h Ogboe peed (Sp0Jled 9 635 0 (oo
m0928 ol iz o v pliw J adlase o S )5k
B )50 0 5 lr slacuz o |, (Fo8b ez
gl Olye ar Sgjeill slaanigs (il ool 1,8
@ Sewliss 5 S slag e (V sgloasl b
-2l anl S sloatigs (F ¢ glo Llos mhaw (lgie
Farzipour--) UL (iolos zhw glee & st
Selyg5 Slgas,y ocpl w9590 (Saein et al., 2009
Wke) 4l S wile 5 (LS55 g Sy e slanijl)
Olye 4wl oo i) slaisu 5l (S 00 (55
(Verges et al,, 2011) oS Joe Sl il mlaw

5 Sop Sl pyeid) Jln) o9 R 5



\ O)LQ-A::J NF 0,92 ALY )Led

w

PN s, . &s
A iy (69 )5 (glids (e j.',;forf/:,‘.-;a@b

s>y (Shear Module) = o5 Jeowe o (Module
s AA" 5 lbe (uliliine) (280 lagin o (S
Sl s Ssl bawgs oud pbxl olalas ) BB
& .l oo 351 (Orang and Gharabeigli, 2020)
oxd (STt Siw sla Sy 4 bysye oyl
el g Gee (Jxs Jels (Decompaction)
S5y0 S sloazly il wnld gl o5
o polde (imgh (pl 5o el oalds dxzlie jud e
oot dslono ¥ alas 51 ool b ool ol 51 S
ol
f=1f0 (c-c2) (Yalal,)
Sz 10 o o Josw T islo ol ¥ aba, o
e Z g Gee oyl 4 JHW Cuwd €t oxban
plaS 2 slp 398 sla ey andlo (oghS con )
Al (K oozl aojs olul ) baassle 5l
sl el sl Slleas 5l sl Cany zols aal
Gy ool jooad (g5luil (Kow slaasly Sl
el 0l 0V Joa 0 BB g AA" L5

[smllhelm-w mmmmup] Geological Maps

N

5 (Decompaction) i oSliene  slaosly
(it sl Al ye o 50 ailens (g5lasl (59,9502
5 oad wShiene b 4 bujle S gl
Gl (F JSE) el oad ouils S oyl
9, 3 s20e Gt g 50 U5 (SabelisS Glie 0yl
A Oygo oy o eolawl (Line Length) Ls Jsb
(L0) (55,5507 5 o a3l b il Jsbo oz
Fom 38 @ nSoslail ) (L) (S9)93 0z 5l o 5
9 A 0y5e JLle gy, 2 iludilae anld el
S) SIS (FudelisS e adsl S 4 (T ailo 5 5
Marshak and ) 4o e dolxe ) abasl) 51 solazal b

«(Mitra, 1988

S=L0-L (Vakly)
Shortening-) o tsls SadebsS oy
Seds oo dmwlxe Y oakaly 3l 55 (Percentage

(Marshak and Mitra, 1988)

Sp=(LO-L/LO0)x 100 (Yalal)
sy (Young Module) L Jgow sl syl
Bulk ) x> Jsae «Poisson Ratio)  gls

Unit Cross

Dip and
boundary The Dip section strike of Cross-
and and Strike and fault and Section
discontin of Strata seismic Lithology
uity L profile

Inactive
Seismic Data

Subsurface

Structure Structure

Seismic Wells
Reflection Data
Profile
Lithology of Thickness
Units

Subsurface [

Data Integration (Drawing Cross-
Sections of 2D Move Balance)

Relative Time of
Metamorphosis

Structural Evolution of
Lurestan Basin

sl e Giegh Ho oolaiul 590 ol (slrosls wly Coons

Fig. 2- Research steps. The two main branches of the diagram include the information input on the left side and
the oil company information input on the right side, the main data used in the research.



\ O)Lo.a::J NF 0,92 ALY )Led

w

PN s, . &s
A iy (69 )5 (glids (e j.',;forf/:,‘.-;a@b

BB' 3 AA" o slaiys slaiel jo ool (g3lejl (Ko slaasly (SolSe slo yial)l dloe 5l ool Cawas lis -V Joo

(Orang and Gharabeigli, 2020 lawgi sais plol Slalllas 51 fol> ol 5 i) Giagh ol (o 5o 0dd g )3

Table 1- The results obtained from the calculation of the mechanical parameters of the reconstructed stone units
along the AA’ and BB’ cross-sections. drawn during this research (based on the results of studies conducted by

Orang and Gharabeigli, 2020)

. Shear . Compresive Tensila
Rock type YoungPModuIe Pgss_on Bulk I':\,/I odule Module D(jnsnsy Porosity  Strain Strain
(Pa) atio (Pa) (Pa) (9/cm?) (Mpa) (MPa)
Dolomite 30x10° 0.08-0.2 95x10° 45x10° 2.82 12% 80.18
Salt 8.1x10° 0.48 2.2 4.80% 22.8
Gypsum 24.8x10° 0.2 236  4.60% 27.5
Anhydrite  63.9x10% 45x10° 29x10° 2.98 2.90% 97.5
Marl 2x10° 0.3 24 15%
. . 22x10° 11x10°
Halite 29%x10 0.31 (halite) (halite) 24 2
Limestone 48x10° 0.25 32x10° 19.2x10° 2.5 30% 67.2x10° 1.2x10°
Sandstone 22x10° 0.24  14.1026x10° 88.7097x10° 2.48 49% 9.6x107  5x10°
Shale 28x10° 0.14 12.963x10° 12.2807x10° 2.530 6.3% 9.5x107  3x10°

LIRS ‘5.’); 9 !BU.)‘ ‘ob‘)yw “55)“’ ‘5).? Lgl.@du)l.w
Gridled Coans 4y auli S sloaiigd Cwlbs ggemme
S5 sabied Sl Wiz o e il ailais
ol )3 Sope > 9 85 plhl slasiile Sl ens
9 o)L&) .«))‘O @‘WL’ &9) U‘»’o‘ Ls g;"\"‘ \—WL’L:
Gl olael jo s Sgjgimw sloaiins cwlbs
50 e e olid 1) gob jlews Ol s dalllas 090
sl V-diews ol o Lol ol co ioli8l ddlaie 5,5
Ol b (Sl et glvarig 1 GwsSdh sl sla
oS o 0 wileads JSKad sasl wijle Sal slaal
@ Sl Sype el Wile G el Cew @
ouds o lilaed ¢ ES «S55al el glaas;le
Sl sy A 58 ety b e (T JS2) el
S Wil 4 by je (Slu 5= (6 s Slge, liw))
mane b)) Jled bl Caw 4y a5 ouls aiyl
CSGB aijle 4 g ool Slo,S glaatig o] wlbs
ahaie e Caaw 4 SELS wijle 0gd o oS
ol SleyS Slgw, Gl 5l g adls cwls yiljdl
ouds 03538l ()] (g Sligms; e g alS JIgs
"o G 4y Slgey (pl (S jebay aiis LS

b g b ulxi-Y

Sl L)Y

Syge adbate I (S0y930nx whaw 90 (agh cnl 5
ez gl WS 1B o g (o) 9)90 adlllas
polie 05,5 03,550 loall (ol Jol (53,55
S9> (np) poliel slaaxly g, » a5 ol LS
Saal et g S50y e eS8
W3k (595 2 45 Cenl (5 5loml Wil 00,55 S 5 ez
b ol ond S5 (gl lislo aites ol otald
o8l 0k S j0 (IS jsbds 0393 e ok
OB el SRzt (5555 dsasie lo
U CIRVENVSINC SUC T LINC I C TR T
8 ol et JLod 5350 i 5 Sty
Ol 09,5 Glguw, 50 yieghS Fex O ol L g o)lo
B  olal sl 55 lyal o3l il o0 aSis
O 58 Sl e A agas @SB (Saw 5 fegksS
5 cebl wien glaoly oulilany slaggie
OFed eS8 Bl g (o) p 550 lele
5 webl o laoly o 0ad (5 la> slawsile
el QB3 g 95 Ul slaile s 4 Glide
295 3l Femad sbeaiigi o)lus) 5 Culid cnlnly
AV JS8) cenl a3l 5 (i el ol
Jols axlllae 3,50 (slaidy olaal 43 anli S g,



\ O)Lo.a.':: NF 0)30 ALY )Le‘-j

%

wa s [ M &
a8 iy 60,5 owlid e j},;fuf/:#:gb‘-ﬁb

Sile ol @l g BB Calio Il Cn

O LS wile s glhaiy cwlrs e
‘)3“(50 005)3‘ aalaioe ufuy} Couns

il
- q ;
§ E|& Samand Well
2|8
“l 8 Shahbazan
I =
z |3
| olig. |
Kashkan
FORMATION
o
i 9 ‘aleh:
o g ormation” Pometion
Q
o
(] =
N 8 |
Olan| o
|8
ZlE | g
HE Formation Pabbded
M e & );mu%on
o

LRARRASRNRRRRRRRRRERRRRAN]
[RRRRRRRRRRRRRR AR RRRAN

RLVEVERNCE W olas ‘) Szl culo juliél o2
ol © g S 4 nps Wile GloS sl
o ol 0 Wil ol aS 6 ek @ w00 S oy Culs
Oeed 4 lae gy Wile Ll ] suid SIS

LEGEND:

Baba HabibWell HulylanWell
= % Limestone

% Dolomite
Marl
Siltstone

Sandstone

Gurpi
Formation

— Surgah

Sarvak
Formation

Sarvak
Formation Ga
Formation

Ek ]

| retace;:esr
E;'illlﬁﬂtﬂlllllllIfﬂﬂﬂﬂﬂﬂﬂilll
:

o
—
o 5 ) Foimehon
arua Sargel
53 5 Formation Fortation
o ey flan
Mus
n Formation
m !om:aon
Q
=
7]
«
-
=]
-
O
-
n
]
«
-
-
]

— —

= - =

f Formation —

F—— Datum Lin E
| Pormation

a%\

'ormation

i |

~—

e %

TR
i/ &

il
] Fraon 1000 m.

Surgah
Formation

=
(2]
500 =3
<
O
2 i
a,
&
200 )
0
SCALE 1:12500

Dashtak
Formation

Sl ool laools 4y axgi b aslllas 0,90 ddlaie 5,5 Jled 4 0 g Coomw | 0l gy gwliddie Gl -V S
ol 00 o0l Lz Y S 5o ol cuxdge (NLLLOL.C, 1969 5l axb 5 ) ddlaie ol 10 00l

Fig. 3- Correlation of the stratigraphy drawn from the southwest to the northeast of the studied area according to
the data of the drilled well. in this area (after N.I1.O.C, 1969). The location of the wells is shown in Fig 1.

ms el abg o loj ) F ey Q] Sleds gl

S oy ey 5o byl 5l aS 05d 0 caalice oo

&lojH GBE youd ol —Y-Y



\ O)Lo.a.':: NF 0)30 ALY )Le‘-j

%

wa s [ M &
a8 iy 60,5 owlid e j},;fuf/:#:gb‘-ﬁb

oolael (Brd aiboys el aes oo olid |y (B,
Gl 65 ISl Fodp03 h9me i3 50 5 0o
TS o axld Loz BB Shilge g LS 50 wadl
ol 0 ol G 53 S8 s Gogl S (5505
] )sS Gaile daimadl ol plezsle o
saalin LS 5 03g (geid; SIS Sy g ol 5
b S8 Glia)) adhaie S jebay ogh oo
2l 1y ool ooy 5 Jelod (Sl 5 gt sloasr
oble > wadl 3o el jion o b el 00 )S
5 oaS ol sleml loaiile el JI
SlypedS g 0392 s, slaaizr (ol> 45 039 sl
50 e ybds .l dgpie 293 4 o] jo Cwls
S Sl oad @ly ol sy (Spled L
Sros g ) & g 039 (UL b 4 (59,950
2SS nl (rlple 0sdo0 Saed ofor
OBsS laaisle )3 odgpin )90 4 (S les b
Bghee 485 Sl 3 gad; anx lae 4 ol g
Wg oo sl 9 OSES Wile )5 sud; ann 5l
LS oS wal (Sopsr oz sl esrd ol 5l S
ool (Homke et al.,2009) i35 cpwgih puss!

Sultan Anticline

TWT (ms)

C).o.u P ol 00l 4..3; SoS ‘S)LA}LMJ ‘SA.AJLAMJO-A-A)
G S¢>g0 ‘_gl.m‘_g)l.?;;.ali (F Ji..u) 891 o)Lo..i'J Lg‘o)‘).l
sl o See pizmen ol amid JB gog0>
5 L5sS Wile g (sl 09,5 (plll wijle) GBSy 09,8
B o5 & bl (5,95 S 5l o3 sl Slralr
0 ‘;JJ‘) éy )‘ LbJ.mf u.»‘ )ISB)LMJ Ll o lice
ulsj...u u..u,\SL» By e ).»...:.v LS‘A)JJ C}o...: u.:‘ P J...ul.v
S Flez slaviile )3 o g S 4
G basle celks als 5 5 a8 glaaisle 4
5 oogle 0ad oo cdaline U e Bl Heme e
5 Psmd sbasle bl o ood So cdl> ooyl
sbuile o Sabpss 5 SasSiL el 5ole>
A4 s (e g plhle la e adl 4 by
iy o el ol Jlasl a4 el b w0
R UC LRI PR KR
Jb ot GRlBl g ead LSl ol ad ol
(omized ol oo ] e JU a0 Cod )] o9
PFole b Ju5 S plabe sl o9 Jb 5o
09,5 el Ul ey oy Jlazl 4 a5 0l 5929 (Sl
Ol Gy 2 olake wadl 5 oo (plb! as5le) oylunss
6928 ol loj,) Fpews (F JSE) Sl a8 5 S
aboyo 5 axldlp> (ClongS slo wadl (& JSD)

Sarkan Anticline

sKhami Group.

Gl 00 00l u,..._vl.o.a \ J&&))b C)o.».b U"‘ uu.ass.a ‘UT LS‘)'.‘ W) ﬁl.?u‘ e g AQY o)l.o..i 6‘“}]" CJA...: -f JS..»
Fig. 4- Seismic profile of N0.891 and its interpretation, the position of this profile is shown in Fig 1.



\ o)l.o.»iv NF 0)50 ALY )Lﬁé

V%

wa s [ M &
A8, dn dbﬁ)ls ‘SM-’LH...» o) J,‘,"'qu/;k;a&f}

East Darreh Baneh Anticline
. . M- > M-

AN

Chahar Qaleh Anticline

Kuhdasht Anticline

el 0ad ool ioles V S 50 Fped oyl CoxBge .Q—l &y oo ploxl s 9 £AYA o Lol (slo ) & poud -0 S5

Fig. 5- Seismic profile of N0.6928 and its interpretation. The location of this profile is shown in Fig 1.

5 B 5 Gl Gl s 055 Wile e
L (Sorded cul oposr Cow 4 blot
9 Cebodhe (slomaBl 0 2grse (55l el
oS Sowg b S Wile ol 5l SRy
el joas sl uwaBl (Y 58 sl JSE) o)l
Oylel el S s o4l 1,8 asdlas 5450 ddlaie
ol ol @m 55 S5zge (15035, (i ad
] sloicanss L 1o 5 el W5l Slogen 5 Lo Kius
Ol o)kl glawile Slgw, 5 S
Ju 5o )l sszmy Sjal (ST (il sle]
hiise Saily slodeS Gheel il o5i
5 ekl sl o, 51 o S, S Sy e
55 Sl ol 316,500 (Sl JuF 5 el 55
2 Sl pbelr o g Al Bl s Wil b
S S iored 058 o0 onalin el ool laayU
S 6,50 S s S g b Slas wile (Sl
@5z Jb 9y 2 (1 JS) 4 8T (uogli (Sail; el
S IR Y || SR P C LI I UV N JUOY BWPR
Sy a8l g )0 8 (S S SO e S
(el Wil Cwls jo s sl oald sy
ey JKziiy s U5 sl s Jb o
o)l S S el 0350 Slml 1) (SaeS (S0

obbiime) ooy LGy ey -Y-Y
9 xhw ollbl I ol L lele
b 315

AA" 5 Sl (owlidipm) b5 Gop —)-T-Y
Sgu> (Job L AAT )l le (bl (2558
Sgee 9 s Sriled sll) jo fegls T
ol 00 dngy aslllas 5,90 dilate Lol (glolisle
@ Sl (ulidime; Ghp orl Cedse (VS
Cooms ay (S0 bl 5l iy 4 oS Sl glaisS
5 Sy wdsain Glamadl I (g tos
Gl o Vs PeledS) S e s Ol
(Al 5) 9,5 dirmsdl) oub=lpel slassisle (o250
Ol @ (e 5 LisS slawile) (e laoijle
30 39250 gl leads aid I L o il Fohaw
Sooge Semody g Sdoade Bl 90 om
L 9o 9 yueakS VY 5l ew (Job &5 g maagb
ol aes ool (Brdogiem o led b,
2l etz ol g lem] glaaiile sl
FogkS Pl G iy (wndl Jsb o)l 18
» Serge slale (niemsd (geiS) 5 ol
“ s s ople wsle Sal glaasly ol )] saten



\ o)l.o.»iv NF 0)50 ALY )Lﬁé

V%

wa s [ M )
A8, dn dbﬁ)ls ‘SM-’LH...» o) J,‘,"'qu/;k;a&f}

ol Cwls Bl 5l oald g (o558 (o 05
5 Griorao g el gyeme shitel L culoasie
5 ONERL Bl SO eglS YO
O soesd (9eid ) g Sl O s Lo 4 Jilele
ool o il ] Wile glaSal (o o Sl

5ot sl

~oligS s ,0 g e FIAY SaiolisS ol oo,e oy
AV JSi) sl 0 dlma VEN) S

Afrinch
Syncline

Amiran
Anticline

Depth (m)

PoshteJangal
Anticline

5 el Wile cwlbs a5 (g ebay ol comlie
ol G ) GO G a4 Gpd led

mse s Gl IS wisle cwlies g malS () !

Al pu,w el AAT s Gip 0 S
ool zoh sliwly jo Ges 4 mhaw | b uwadl

da)b.o oy )9.‘4«.41 a (9 JS....;) Sl oolie JJ[B

Zangul Safiddasht LEGEND
Anticline Anticline == Agha Jari Formation
A 1 Gachsaran Formation

== Asmari-Shahbazan
= Kashkan Formation
= Talch Zang Formation

=3 Amiran Formation
1 Gurpi Formation
— llam Formation
= Surgah Formation
mm Sarvak Formation
mm Garau Formation
— Gotnia Formation

== Najmch Formation
mm Dashtak Formation
== Lower Paleozoic Formation
= Lower Paleozoic Shale
_~ Fault

5 SwrSS polis olrem 4y aslllas 5 50 allaie la 59,95 e Cusse AA G LSl (uliliine) w28 Sip Glled P JSS
‘}f:ﬁ Coxd "9.4 \)9.&.0 c\.:.‘>|)a O A Yoo Ql?wn 5.’ 6‘)‘.’ Gl 0dls ool u,wLu Ls&dLMdA-ﬁ-:} s LgL(ML:U SS9y LQUT ).:‘ 0450

el oa oaly ioled VS o Lo e

Fig 6- The representation of the AA’structral geological cross-section. The position of the studied area folds, the
tectonic elements and their effect on the stratigraphic layers are shown. See text for more explanation. The

position of the cross-section is shown in Fig. 1.

A' 31118.8m

LEGEND

NN AR A m== Agha Jari Formation

NS SRCERN

31744.0

N N SIS Z, SISILIIILY, SIS, 77,
\\\\\ NN\ 777 LSS (e ded (il et

32879.6 m

1 Gachsaran Formation

33953.3m
34488.3m

.....

34380.5m

LIS SIS IS IS S ///////// CLLLS SS TS LI IILS IS IS LI LS PSS LS I AT

33451.8m

33323.7m
33295.6 m_

32947.6 m

31787.0m

Thickness (m)

30756.3m

SasassLaaan ,;,1,//;1,;;///”,,,,..‘ R e e e ]

///////////////////////////////////////////////////////////////

: 7777777zl 2z

30451.7m,

AN T NANNNNAN = Asmari-Shahbazan

1 Kashkan Formation
1 Taleh Zang Formation

R

=2 Amiran Formation
—1 Gurpi Formation
1 Mlam Formation
= Surgah Formation
== Sarvak Formation
mm Garau Formation

77

—1 Gotnia Formation

— Najmeh Formation
m= Dashtak Formation
== Lower Paleozoic Formation
= Lower Paleozoic Shale
_~ Fault

Dyl dxxl e (e 4y iy Slogi Glp AAT g LSle cwlidine) (o058 Ghp Jeld g a5 Glles -V S
Fig. 7- The representation of the analysis of the AA’ structural geological cross-section. See text for more

explanation.



%

\ O)Lo.ai': NF 0,92 ALY )Led

wa ot M &
Wiy 635 (ol (e Sl Eart s

&5 dghee edalin o (FoyPiny (madl
A laJSs) 09 gad o 95 Wil 5l el slaaisle
95 o5 S Glapmadl ogix Jb 0 rizen (R
aly sl maw B as o)l vy S S lals
‘u.a.a.'xo..ﬁb .J.;‘o.); ‘J.u U’“")’“"'j (s)f .M)l...u) g_i..m‘)?)
oyl (Swile cnlitais 136 5 sunte slaJud s>
wd.éb Coww Gm)du G‘O)Lm}) g_;‘].u.:u ‘g0
(N Lg‘o)l....é) k_)‘)“.’d u-" Azl ol 00U c;;:.;
9 ;ii)'dl':’ ‘QM“ ‘Q‘)'L*Q. S 6)L°'“’1 Lgl.lb&)‘hu J»d«.‘
ond oy 5 yleml wiile geslie laniile 4 el
S T3 ez bl Guadl ggix Jb o
Sl Shge a4 el wile QUL slaall o (SoeS
Jlos g 45550 ol oo ol (A JS2) (ob65 3 b5
Blod jload s 5 A (992 Ailg ()2 polite 4 o
ot e gysme el b S p ol sl
So FaghS FI0 by 9 yeskS VR Sl 5 Gricee
25 Sl Cfosir G ay hlate 5 Ll a8l
0305y L Soy 5 o8 s plll o555 Sl o
G Comd Ty ol Jed e lagmsdh s
U] )3 ¢ Sl oy Slaz) S 4 (g slamssl
SRR FENTK RN SRR TNER 0
VWF SaiolisS aoys g e YAVY L il BB o

Kabirkuh
anticline

MalehKuh Sultan Sarkan
nose anticlineanticline

BB’ ;b b owbibiimmn) (o6 ¢ o -Y-V-¥
80 Jsb L BB' ol bl oo i
shitel o 9 (g Sya]led by ;o yeslS
2 ooy AAT Sl liiey (2 i
o) el o ags dalllae 390 adlaie Lol (sla sl
oz 3l g lble (B Slaumadl jl (Loye by
292 095 S Bl 5l (i5u g ogSlle Bl (32
Ghp 4Bl geis; Wile (p 5 cesd (A JSE) WS (o
8 Wil Ol ol 3 g S Wile (o5
iz mha Sy lyie 4 oyl Wil o,Slee e
hos 9 (P e o | (laballe BB olis
ol G5 iz )0 e 05l s 4 o258 o
ofalle (Sriogix Sl 5 plhle Guadl ooy Sop
a0 g il sl S sl el 5l 13
polie cloall (A US8) ol odd blate iz Canms
O3y b ol nl Jlad Jb o olileis o]
Se ol @ Jb e s 420 B0 dgue b
ol Jleiol 4y dusy oo L3 4y a5 5y 09 caily S
Colled cl ally el wadl oSS jo golay s
2 ObSy 09, (Sl g el U sl oadly S
095 pxS el Casl 0 (el 9 (9055 slawijlo (55,
g9 3 ettle (oulidipe; LSl (n5S)p &
051y oy 5 03,95 (e eSS S92se (59,55
npsedd Sl oals ala BB’ o0 by lawg
am Agha ari Formaion
R

=2 Kashkan Formation
3 Taleh Zang Formation

=3 Amiran Formation
= Gurpi Formation
3 llam Formation
= Surgah Formation
== Sarvak Formation
mm Garau Formation
1 Gotnia Formation
=3 Najmeh Formation
mm Dashtak Formation
=1 Lower Paleozoic Formation
= Lower Paleozoic Shale
Fault

el 00l o § AAT (2200 o Satbge (o f gz sl p3 byl BB )lisle caliiiine; (00e An ol A JS0
QM.»LQ.. b_wl.ww @lizo slaaslU gq, » LmJ Slog= g b_i..-}&- yolie ol o 4y dslllas 0,50 dilaie 6Lm‘;o)5:;&,.g- CaxBgn

ol oo ools ialos V IS 5o 28,8 i CauxBae 09l Anxl ey 4y Jlies Olouus el (gl ol 0uls ools
Fig. 8- The representation of the BB’ structural geological cross-section. It is drawn along the southwest of the

AA’ cross-section.



%

\ O)Lo.ai': NF 0,92 ALY )Led

wa ot M &
Wiy 635 (ol (e Sl Eart s

d B
59812.6 m
B 60283.0m & » 3 LEGEND
T o LIRS e RN g R — - ] == Agha Jari Formation

33358.0 m //// N ) S g .
37016.4m T 277/ ASYIAIAINNIIALTT AaaaaNaAANas 3 Gachsaran Formation
34785.7 m NN .
24689.1 m == Asmari-Shahbazan

AN //////////” (L e e sed
38233.3m .
He1m \\\\\\\\\\\\\\\\\\\\\\\\\\-\\"/,./'//'/./; ‘//// . '-////// =W Kashkan Formation

i \ \ 0 v 7

2 - .

CALHEL T N - S [ Taleh Zang Formation
61547.9 m - R R R R R R R R R R T R R R R I R AR
61608.6 m 2222727777777 AR TTLLNLLA AT L ALLAD A L T AA S SRS A A sv s s s v sy R PP s

R

59955.8 m
599

Ticknesss (m)

584011 m

8205.7 m

58024.3 m

‘
,
.
’
‘
’
R
.
.
’
v
v
N

CLLLL L2/ 77/ /7 ONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNS A ff /LS LS /LS 77

29.5
" 22 AN gy s 77777

=2 Amiran Formation
1 Gurpi Formation
— llam Formation

= Surgah Formation
= Sarvak Formation
mm Garau Formation

—J Gotnia Formation

1 Najmeh Formation
mm Dashtak Formation
== Lower Paleozoic Formation

B Lower Paleozoic Shale
_~ Fault

Fig. 9- The representation of the analysis of the BB’ structural geological cross-section. See text for more

explanation.

w3a olis ol Gy 5 Sl (KA ke
by JSs)

ol 58 (ST Wil s5luil) pogw al> s
Fa YVINY (oo mhaw 5o (o050 (o cnl oJsb al> e
G |y (Sl gl (1210 05902) 1V 5l 565 aS all oo
> o ol o (CVe JS0) aeo oo i |8 Al e oy
bS5 ond silasl ol ok 4 ()2l sl T,
Gl e BB rels b wadl Job oS el
VW o cldbodutw o il akls a5 &yae o
AV B AL dgum Kol (e OO+ ga> o555 e e
J8) aibige 2o YYO. B ATIY sgus sl 5 e
(C\-

Jsb H(phleas wijle 5lwsl) ek o p
009 Yo YVAF (o) o ;3 > o (ol 50 (0850 b
393>) yie O L8 al> e 4 Cond Jlade opl el
50 Ol lade a5 ol el says 3 5 sk (£V/A
St o5l W aBbe S Sablisb ol
AV JSs) ol annlas L8 > o 4 s (g pKoi>
olisS L3 alo e &) Capm s Bl aiels o (50 &
Js5 ore YV dga Cllddibw gla pwaBl aisls o
gy Yo U PY. s Kooty e TP o0

axdllao 9590 ddlaio (ks 5 )55 agpsy )b (o) - Y=Y
G Al ool musy addlas g, w0 a5 ghiles
@ il (Sow glaaxly ( 59,65z 5lusl okt
g o 0kl )5 5 (5993 erly 9 0 ST e >
b (o058 iy lale po 55kl V-
AA' 6)L¢L~o

(polo Jlo 3 355,50 §3lil) ol al> 5o
> o o)l e YATYD Jolee Job AA Lo oy
moatw G wadl ALl ol 0 eud Cou 8o
Sgdx> JKizciiy e YYee JoS5 e Ve b
ML’LSA - YYeo G Yooo Sgd> L)‘)"'A‘ 9y \Y. o
o9y 5l eolatul b polie slaall mdaws ;o SaiolisS S
U el oo o910 40 7YY s> o Line Lenght
@\

Gl Gileil)  pg als e
Sl opl o Loy sip IS Job s(Unfaulting
2 S Gilil el 0oy e YAFFY (o) relaws
31 Saily b5 jsb a8 (s3leil a1 51 e
30 Suly cpl s o lis Glpsl wadl oe> JU
L o> o ool (DY JS) cosl adly aesls ) el 055l
Sisk 1217 590 b (el b s j0) ) SaiiolisS
_d)L"“‘*j ‘Q|)LM~25 ‘Lg)l?Lé] Lgl.::..\>|3 o ‘) Oy



\ O)La.a.':: AF 0)50 ALY )LQ).

V%

“wh s . K &
A8, dn (5‘5)1’)[5 ‘SM-’L.....: o) J,‘,"'qu/;k;a&f}

5 anl gall God 4 bwadl Al e ol o
38 ek les W e a8 > 4 Lo
Gl sl alo e ol 3 e e oanlie F-1 S
S il g wbad bl WlS Lo wadls
2 L 095 (ood osaline (oope p (nl 0 ez JB
“oo onlie el o (Saaly ooy Gin Sl
5 OIS slawiile Cabrs s Joe o lids a5 35
e @ Wl oo ol (pl & a0 A ol S5jal
OlFe 9y med 4l HoSde slaal Culis oS
ond g oloy 5o 1) lamaBl (F003 i ol
BV JS2) w85 Sl e sty o plasT wsle

AA'

Amiran  Posht Jangal ul Sefiddash
syncline  gnpicline  anticline unl':lnc = 3

Afrinch

okhcao Step 1: Present
Step 1: Present Total shortening:
Total shortening: {0p A3
o N~E5% topGu=92%
top As ~ 10%
top Gu ~14 %

Step 2: Unfaulting

—@lewl Wil Glwl) ey o
25 2 b Jsb el se ol 5o 1 ylaml] oyl
AVE L3 &l po dy Comas 45 0551 yie YYFAS o) zrbans
als (@Y JS) ol oo 5 bish (AYIY sg0>) e
- w8l asely g axdly 1l Ol Cllisditn Gwadl
Bee B Fee sgu iy (e Y0 sg0> 6555 sl
BV USS) ail oo o FAL S0 ol l g e
ol o (s wsle (g5luil) el al> po
o) e 58 (2250 Ghp Job bl 5l el e
b dlo o 4 Cand Jlade pl sl 00 yie YYTAA
BV US) calonys )5 5 sk (LY/F sg0>) e AA

Kabirkuh B-B'

MalehKuh Sultan Sarkan
anticline

nose anticline anliclrl.ine

(2-3.5%)
Step 2: Unfaulting  —.. :
(-1-66%) i
—_— !
Step 3: Unfolding top e ——— R | .2
Aghajari (6%) -

Step 3: Unfolding top *
Aghajari (~ 5.5%) ~

-7%

Step 4: Unfolding top =~ #  Step 5: Unfolding top
SRR Asmari-Shahbazan
(9%)
= Step 6: Unfolding top
Step 5: Unfolding top Kashkan (12.6%)

(~ 10%)

~24%

Step 6: Unfolding top
Kashkan (~ 12%)

Lttt
trEyrrrrNT Y

r

Step 4: Unfolding

L

Gachsaran (7%)

~2.5%

0 vakeh Zang Formation
0 Amiran Formation
[ Gurpi Formation
[ lam Formation
[ Surgah Formation
[0 Sarvak Formation

[ Garau Yormation

[ Gotain Formation

[0 Najech Furmation

Dashusk Formatisa

Lower Paleossic Formatinas
Lawer Palcounic Shales Formation

G & ey Sloeegi sl BB g AN )l culidiine; (o258 slaty slal e sileil Slilas Ll anld (alei-) - IS

Dol dxzl o

Fig. 10- The representation of the process of the restorated of the AA’ and BB’ structural geological cross-section.

A



\ O)Lo.a::J NF 0,92 ALY )Led

w

wn s PR . &s
49 e Lgo).g)lf stl-a-»-u o) ]fﬂ[u}{,j,@b

aile (€Y USKE) Cenl oo 5 beb (LY Sqa>) e
Sile 4 095 S Bl G olilaie g lew]
@bl anld 5o plosen a5 WS oo Ty s (s le]
1545 055 58 sl | 5 Al eyl 4 losds Ll
5 Olzmen Sl oud ilasly 5 sl &Bly e
o b wlgi oo a5 09000 o bl 0 (SO0 e
D0l L e Sewlys) Slhsw, il sl o Sles 4
Slagmadl) (oo Gip (Brtdled Cwow slaumast
aels b plizes (503 (88 Bl o 5 plble (B 5
3935 5 (s a8l aaly a5 Wi jls jga> WS LS
o Ae vgan (IS wisle) SUL 881 s lale e YY .
@V ) was e LS ) 52l (B 005 1S

wl> o opl (LS wijle (g5lwjl) il alo o
Jsb s oe i 1) pl8aS Wil Uk e 55 5Ll
Ol lanijlo) 65Lil 5l s e gl 50 (0258 A0
5o YO L3 dl> 0 4 Cand a5 00 e PIVOT (ol
O wisle (FY e ISo) el oo 3 lgh (4410 s902)
(095 S Bl Caow ) (058 hp Sle slaisn o
i 02,5 iluily JB Ay p0 &5 (g sleml Wil 4y
s S0 Wlgi oo Dlnss (nl ey o0 S 4 05l e
sl ool @510l wnlp (b ol gob Culs
Tobw daaiile )0 G led G )0 (pizran Ll o0l
b ss slale @ oo zohaw) alle oot UL
o Fy e JSe) aams e i 1) Grb led S 4 (55
s anlR 4 a5 | Shess ol Ol &5 dwye Sl
S35 O STy e an s (b j0 a5 0568 wile culks
il S IS g ol alins oley oo Cud (Cawl 00ls
Olej 4 bgye (poye iy (ol slamadl jo S0 55 00
2 G ool il a4 az g b sl gtk sl
aligg Gloj yo 1) eogazme (pl o (59,55 0z 9,5 (S o0
5 oaS Wile adl ca s L o eSS wile ol
OB o Sl a8l s y0 30l 5l 5L 6 Lo
Wil 4 095 1S Gl G 4 2 0gir 4 pllale s
ssdl Job Olpass ogle a4 Wgdh o oS d)w—l
ez g azly iluS Sglds o (g5lejl e o calisee
kol Galaz zalaw ol g UL o N 505 Ol s
Syls bls )l e84

\F

by (o8 oy sl e gilwil -Y-T-F
BB’ s sl

2 tple Jlo 5 ik, 5 (g3lusl) Js el e
BOADY saiscsy, 5o BB' oe Jip Jsb > oyl
Wil maw 0) glo sl Al (A-1 o) ol e
30) s VAV e llale e VA e sgas 5w (IS
Y ogSalle usadl acles (e YO« + 00,950 S Sl
Wike o9 Lo 4 ol wile mhaw 10) 098 S 5 e
ol IS mimen ol e TR0 B YD. - s (oSS
Line ss, 5l eolatl b pglie sloasl mlaws jo  SouolisS
@Y. ) asb oo LYOIF sga> o Lenght

ol o H(GiS w159 55Lw3l) pgo al> o
s el 00 gl Sy o8 5> o oS aan
0092 Yo BV o ¥ (ro haw )3 oad (ilujl (Lope Sp
Sod s (1Y 5902) yie VVFA L8 dl> o 4y s a5
-oligS andl (DY - JS) ams o ylis es sla LSl o
Sl 5 Sy gob > LS S Jol> Su
el oS Sl 55 5| i mrad

G Jsb (6T Wil (5lwil) pom al>
Al o 4y Cod a5 009 o DAPYY o) mhaws (o oo ye
CV - IS8) sl odls 5 g (F/F 0g90>) o YPYY L3
olals e £0- U 08¢ 390> 5w sl pwadl aiels
1O+ dgu ogSalle wadl adles o OV U FAR 550>
JS8) cenl oads e QA LAY 090> 065 1S 5 e
C) -

G Jsb Hohleas wijle g5lwib) ol Al o
Ao Sond oS 009 e DAY ey mhaw )5 (o550
aS Lol 5l ol ool 3 hgh (Ao/0 ogo>) o VYoo LS
Ll 505z W cwl (S5 (Saddhsb o Slpss
Aule Wgd o oy (S Al e 4 Cod (5565 ab
dgaz Gk w8l diels (e OY+ dgum 5 juw b
aaldy e VP sgus ogSalle uadl atles e FY
QA LAV g0 (el Wil mlaw j0) 055 ;S sl
AV S ol 009 2o

—olewl  Wile  ilwil) iy Al
2 o on sk alse ol 5o (el ol Lt
YYAYD L8 Ao o a4y S a5 009 10 P00 (s o



\ O)Lo.a::J NF 0,92 ALY )Led

w

wn s PR . &s
49 e Lgo).g)lf stl-a-»-u o) ]fﬂ[u}{,j,@b

s 4 1y ST e Ghilad S5 e sl (Lo
s ls 4L (Falcon, 1974) ,SI6 oglla ailosls cons oy 5lel
5 Sllel ol 0 09290 (Siwsnl Jdo 4 o8
03 &5 asll sl jo (S0 E90 ki
]

g0 adlaie Ggalym o aBS el Slallas 3l
5 (Derikvand et al., 2018) Jgé50 Solidly,s ,o caslllas
Ol @Ecre 0 i S (e 0 e
35le) pwgee Sbgw, (Abdollahie Fard et al., 2011)
oad 488 I 3 ol (chalae mhaw Glpe 4 (OhlaS
hlesS caslaz 3845 was e olis Sllhe ol oo
Shgmy g 0dd (50,930 6881 obnl con Wy
L (Gl gloaisls) Gusly 5 (Ol w5le) g
el osls 8 5t o

ol e glye @ ) Sl claaiy
gl Olye @ Gapy anl)S g Senlgs Slgw, isloacls
ghe Ol 4 pustll iald Slgw; 5 Sl Gl
S dwaid o gbsle Ol can (UL olas
GRR93 (nl )3 odd 4l (poye laghp 40 wead (Foy65
3 e Sl gohe IS Lgdoe ons zedy
s Dl s aS el )l el Wil dsllas o )50 ddlais
ool el g oyl Lo Gbip 0 azy BB
“oer 5 AT sl Jie e eyl
el odl 5555 sy slodl o 28 sla S,
BB’ o2 i) otk uadl & ol oo oz o] 5l a8
"oy g J5S) slepmaBl (pol> sladl by (A S
G o (PSS AAT Lo ) S oylal i
Gl 00l 0,Lil ganled piz Ay 55 s ool bl slo
30 Sewlygs sloarigs (Shamszadeh et al.,, 2015)

U AT 008 Joo pialir 38 Oj0 4 250 s
FB o5 4 0SS 5 plale Glagmadl 5 e o
Lol oualice
oS s LS gk nl goe sbeir @ilesl
BB' oy oyl i AAT oy oy (SabolisS
Sl oy Ceons (S bolisS BB Lo iy j0 5 2l
mokid 0590 cpl el ol aS pei i Ceows Ay g S

3385 ol ppr s @ porm ) (5,50 Dy les ouies

\Y

oy g ¥
ol G il e 3lsle bl 2 (59,93 ez
O e JS8) e (GSES w55le ol anigs ley ,3) s
BB 200 Gop w055 55 o8l poriiny S L
kil 5o 9 Gmgme oSl loy 50 (FO9Pinz o
(Ve JS8) 09 o0 035 e (5 lows] Wil (o aiiig
el S Shgwy (ragh (ol ooye slobp el
Skt WS (o0 (Fyre il mhw glye 4 1) QUL
ol 5 ok sl gt Jb o o bs o 51 5
Wibe ool Cwls Gl Grizres ol il (b s
o8l ol oby azels Lol Jole lales sadl aies o
oS Wil jo o, sais jgas @ azg LA el
slogiy yo asl pll o3, 5o gilesl 5V JSD)
oy Oley Olsre & gl (V0 S2) BB g AAT (o2
Sygo Oldllae 4y axgi b casl ool o (S0, 0
gl Slye ]y 993 2 (n palS sladed (S G a5
» Ceogas pl bl ol sl Wl 4l ool
Sherkati ) o5 ,ls ygeis, (B0 5 Jlod) g5 po 0,515
and Letouzey, 2004; Hemmati and Ahmadi,
ST ol el dlate ;o Pluws o yinga 51 S (2022
ApeS 5o Ghylad ST ploy et Ll el (IS
o ol Glize slaisn Gl g Gz Dyee ST
O s)lid DUy gl i (Sl om0 sl 00
Haynes and ) by asli S a 555 50 olnl 5 o8 axebo
«(McQuillan, 1974; Berberian and King, 1981;
gl (Hooper et al., 2002)  pwsSIb ]
bl s L 5 (Berberian et al., 1982)
el oul ool caws (McQuarrie et al., 2004)
L ooSls 5 (Som iz Bl s FS s sbnl (rizen
Sy (Sabilb Jdo 4 g (s amio D5, L LS o
4 (Wells, 1969) wlos,S (byne cywgme Glojy 5l Fym
Berberian and King,1981) XS 3 b gy oouic
2 oSl SNl s eyt inr wneS S (S
30 S 090 S L plosen 5 L Jlo Ggelee O 090>
Falcon,-) ;s .ol sols 7, ae mds g & by
51 ogmy bl s e s eluly conl adies (1969
Wile )BKgw; Ghl oley 0 s 4 bolys



\ O)Lo.a::J NF 0,92 ALY )Led

w

wn s PR . &s
49 e Lgo).g)lf stl-a-»-u o) ]fﬂ[u}{,j,@b

b 5 (LS 0g,8) G5 sl lisle awain oy
ol> slaools .aiiws JIRC St IO POV IRV 3ais))
s 2 oges sliwl) o cwlidais Ol saiaslis
“oell (Gle Slhgw; &5 Gpeb 4 s (5950
3 Gl S 4 my 4 el Wile) Sl
3 i sloasly 4y 0dig s g 0dig iy 6“%_;”93 s
=S 9 Canges (Sal (Siwanle (b giailw
5 OaS (Kjal (o)l el Glaaiile a4 bgpe (gledSs
30 a8 Oise gkl wlel ool a8l s olled
Gl wadl o S0, inr e o slaghy
Sl g Iy el (SR Sty (555 eabonsin
Olyns cde as Lol ooy (KES wile) el 4 3laie
s SO inT O 08 S Sl o leyles,

el (8 5lam] 035L0) s S

)l 35wl

S i BlasST g pae 5l 095 Slo a8 Lol B o
e bl o)l g Susde) it lpl ek (e
5 abgye slo)lBle s IS LSl 0 cumr a4 o)Ul
ooy Slellbl 5 ()bl (culidpn) )3 pgmpe slaosls
moly Slellbl «sloj ) slag yors Jold) (xhaw 5 (ol
ol alol aiyls ol (shos sloasss 5 SlacsT sla
ol glme oolidimey i Slllas 5 gl
FeeNEN-ADA o,leis 4y imghy Jloel sl gl
LY ORI VRPN C ot GNP SLIVNE| I 3.7 SRR WS L ot
e e R S
ma e el g Daslas o 4 (o) pole 0aSiils pyie
OB S g izmen WS (o0 S5 g cnl pll sla
S A iy )5 (ewlidime) alme oo gt
) Rl oy Wlie ol Ol 5 (55l an T3 ol
o> il o Ololpriny LI L aS pyume olgls 51asls
20,5

RUN €t ) ol o o,Ll 1 &y 525 oySTy o ohid Slollas
-oligS oyl5e 4 a5 b @l 2014; Homke et al., 2004
by (53,95 0e2 o 02B 3h (o) oy 0 (Sab
Azl b Gaiod Cpl 50 Cawl 00gs (IS Wijle) Cpwgtll @
5 ol ol 5o 48,5 S ola,lisle 5T 5 adlias 4,
2 T3z 6550 9 05 cud L oal) laguS ope
Wlosgas Lyl 1, Lol i axdllas o,50 dibhaie SoiolisS
5155 e akhaie sl F3,55 ez 45 sl ;5 L5 ezl
039 S, GELE U Lslyen 48,5 oo sl sl
aibio yo JuS b b e (lager 5SS coge g Sl
G35 Az
2 B SS950nz g o) GlaJuS Lol s pe Jele 9o
"o WloS A slal 5 e i) (SadebsS
Sygo b olul> Sl s adhaie (o ol oboul slo S0,
G5 IS el wilosgs (Saily JuS L Liwly o a5 as
b Saily o Slee Col ddlate ;o Ju5 b Las o sloy
Loy oad 00,95z Hlsle lagly 51 S Bds el
-0 ddhie cpl jo galdS Wile SO g, aslsl yoges JLso
o @ b (59,95 ez el 5l o0k i &5 S (g
Bio> (LS jladl e ge 5l e gl S o Sles
-olis ddlhte pl y0 A F e slas wSeslail ailoas
Gop o WS (SaselisS e a5 cwl Gl sases
BB’ o (in JS SadelisS 9 1YV pln AAT oope
o i SoiolisS a8 Ll 5l el UYOS Ll en
Cams  SalolisS sl BB Loye iyl ey AA
Ol el 00l 1aS pgr iy Ceos g 0392 SLdn o
-l S & pgrm Sl (505,50 O yzlee Baimo il
s, s Olais daylisle dwdis slie
03,95y slo LSl zae Job g aisls g ddlate slaai;le
mousld ol mhae plpie 4 (np) SSgjedll laanig
ghe Olse @ py 4wl g Sewlygy Slgw, ol
ghe Olgie 4 sl (il Show, 5 Sl (il
4 u_w)‘d} C?h“" QJ‘ NG PR u_‘?).bo L?’Ub w‘\.\}
&zl

Abdollahie Fard, I., Sepehr, M., Serkati, S., 2011. Neogene salt in SW Iran and its interaction with Zagros
folding. Geological Magazine 148, 854-867. https://doi.org/10.1017/S0016756811000343.



w

Vo,led VF 600 N FAY Lo ot &3 b o st:fwf/;’#'fvé}i

Abdollahi, R., Motahhari, S.M., Akari, A.A., Hematpour, H., Zamani, Z., Tirtashi, R.B., Daryabandeh, M.
Hao, C.H.E.N., 2022. A systematic step-wise approach for shale gas assessment in undeveloped
prospects: A case study of Lurestan shale gas area in Iran. Petroleum Exploration and Development
49(3), 596-604. https://doi.org/10.1016/S1876-3804(22)60049-1

Ahmadhadi, F., Lacombe, O., Daniel, J., 2007. Early Reactivation of Basement Faults in Central Zagros (SW
Iran): Evidence from Pre-folding Fracture Populations in Asmari Formation and Lower Tertiary
Paleogeography, Thrust Belts and Foreland Basins. 41, 205-228. https://doi.org/10.1007/978-3-540-
69426-7_11

Alavi, M., 1994. Tectonics of the Zagros orogenic belt of Iran: new data and interpretations: Tectovophysics
229, 211-238. DOI https://doi.org/10.1016/0040-1951(94)90030-2

Alavi, M., 2004. Stratigraphy of the Zagros fold-thrust belt of Iran and its proforeland and evolution.
American Journal Science 304, 1-20. https://doi.org/10.1016/j.earscirev.2010.01.002

Alavi, M., 2007. Structures of the Zagros fold thrust belt in Iran. American Journal Science. 307, 1064—1095.
https://doi.org/10.2475/09.2007.02

Alipoor, R., Jahangiri, A.,Ghasemi, Z., 2022. Effect of deep and surface thrust faults on structural geometry
of the Ghalajeh anticline, Lurestan, West Zagros. Scientific Quarterly Journal of Geosciences 32(4),
221-234.

Allen, M., Talebian, M., 2011. Structural variation along the Zagros and the nature of the Dezful
Embayment, Geolical Magazin 148 (5-6), 2011, 911-924. https://doi.org/10.1017/S0016756811000318

Bahroudi, A., Talbot, C. J., 2003. The Configuration of the Basement beneath the zagros basin, Journal of
petroleum geology 26(3),257- 282. https://doi.org/10.1016/j.marpetgeo.2021.105072

Barber, D.E., Stockli, F., Horton, B.K., Koshnaw, R.l., 2018. Cenozoic Exhumation and Foreland Basin
Evolution of the Zagros Orogen During the Arabia-Eurasia Collision, Western Iran, Tectonics 37, 12,
4396-4420. https://doi.org/10.1029/2018TC005328

Basilici, M., Ascione, A., Megna, A., Santini, S., Tavani, S., Valente, E., Mazzoli, S., 2020. Active
deformation and relief evolution in the western Lurestan region of the Zagros mountain belt: new
insights from tectonic geomorphology analysis and finite element modeling. Tectonics 39(12),
p.e2020TC006402.

Berberian M., 1994. Master blind thrust faults hidden under the Zagros folds: Active basement tectonics and
surface morphotectonics, Tectonophysics 241, 193-224. https://doi.org/10.1029/2020TC006402

Berberian, F., Muir, I.D., Pankhurst, R.J., Berberian, M., 1982. Late Cretaceous and early Miocene Andean-
type plutonic activity in northern Makran and Central Iran, Journal of the Geological Society 139, 605-
614. https://doi.org/10.1144/gsjgs.139.5.0605

Berberian, M., King, G.C.P., 1981. Towards a paleogeography and tectonic evolution of Iran: Reply.
Canadian Journal of Earth Sciences 18(11), 1764-1766. https://cdnsciencepub.com/doi/10.1139/e81-163

Berberian, M., 2014. Earthquakes and Coseismic Surface Faulting on the Iranian Plateau - A Historical,
Social and Physical Approach. 2014

Blanc, E.P., Allen, M.B., Inger, S., Hassani, H., 2003. Structural styles in the Zagros simple folded zone,
Iran. Journal of the Geological Society 160(3), 401-412. https://doi.org/10.1144/0016-764902-110

Casciello, E., Verges, J., Saura, E., Casini, G., Fernandez, N., Blanc, E., Homke, S., Hunt, D.W., 2009. Fold
patterns and multilayer rheology of Lurestan Province, Zagros Simply folded belt, Journal of the
Geological Society 2009, vol 166, pp 947-959. https://doi.org/10.1144/0016-76492008-138

Colman-Sadd, S.P., 1978. Fold development in Zagros simply folded belt,southwest Iran American
Association of Petroleum Geologists Bulletin 62, 984-1003. https://doi.org/10.1306/C1EA4F81-16C9-
11D7-8645000102C1865D

Chu, Yang, Bo Wan, Mark B. Allen, Ling Chen, Wei Lin, Talebian, M., 2021. Tectonic evolution of Paleo-
Tethys in NE Iran. European Geosciences Union 21, 3557. https://doi.org/10.5194/egusphere-egu21-
3557, 2021.

Derikvand, B., Alavi, S.A., Fard, I.A., Hajialibeigi, H., 2018. Folding style of the Dezful Embayment of
Zagros Belt: Signatures of detachment horizons, deep rooted faulting and syn-deformation deposition.
Marine and Petroleum Geology 91, 501-518. https://doi.org/10.1306/C1EA4F81-16C9-11D7-
8645000102C1865D

14



w

Vo,led VF 600 N FAY Lo ot &3 b o st:fwf/;’#'fvé}i

Fakhari, M. D., Axen, G. J., Horton, B. K., Hassanzadeh, J., Amini, A., 2008. Revised age of proximal
deposits in the Zagros foreland basin and implications for Cenozoic evolution of the High Zagros.
Tectonophysics 451, 1-4, 170-185. https://doi.org/10.1016/j.tecto.2007.11.064

Falcon, N. L., 1969. Problems of the relationship between surface structure and deep displacements
illustrated by the Zagros range. geological Society, London, Special Publications 3(1), 9-21.
https://doi.org/10.1144/GSL.SP.1969.003.01.02

Falcon, N.L., 1974. An Outline of the Geology of the Iranian Makran, The Geographical Journal 140(2)
284-291. https://doi.org/10.2307/1797086

Farzipour-Saein, A., Yassaghi, A., Sherkati, S., Koyi, H., 2009. Mechanical stratigraphy and folding style of
the Lurestan region in the Zagros Fold Thrust Belt, Iran, Journal of the Geological Society. 166, 1101-
1115. https://doi.org/10.1144/0016-76492008-162

Ghanavati, K. , Rezaee P., Shabafrooz R., 2021, Investigation of facies, sedimentary environment and
stratigraphy of evaporitecarbonate sequence of Asmari in Bangestan Anticlines, Putu and Parsi oil field,
Zagros sedimentary basin, SW Iran. Advanced Applied Geology 11(3), 572-593.
https://doi.org/10.22055/aag.2020.34365.2140

Gillard, D., Wyss, M., 1995. Comparison of strain and stress tensor orientation: application to Iran and
southern California. Journal of Geophysical Research: Solid Earth 100(B11), 22197-22213.
https://doi.org/10.1029/95JB01871

Golonka, J., 2004. Plate tectonic evolution of the southern margin of Eurasia in the Mesozoic and Cenozoic.
Tectonophysics 381, 235-273. https://doi.org/10.1016/j.tect0.2002.06.004

Hajialibeigi, H., 2015. An image from the deep-seated Balarud faulted zone, North Andimeshk, SW of Iran,
Geosciences 25, 316-328.https://doi.org/10.22071/gsj.2015.41517

Haynes, S.J., McQuillan, H., 1974. Evolution of the Zagros suture zone, southern Iran. Geological Society of
America Bulletin 85(5), 739-744. https://doi.org/10.1130/0016-
7606(1974)85%3C739:EOTZSZ%3E2.0.CO;2

Hemmati, M., Ahmadi, Y., 2022. Detection of heavy bitumen contaminations with using corrected Rock-
Eval pyrolysis data. Iranian Journal of Oil and Gas Science and Technology 11(2).
https://doi.org/10.22050/ijogst.2021.290550.1598

Hemmati, M., Ahmadi, Y., 2022. Investigation of origin, sedimentary environment and preservation of
organic matter: A case study in Garau Formation. Iranian Journal of Oil and Gas Science and
Technology 11(1), 1-15. https://dx.doi.org/10.22050/ijogst.2021.265594.1578

Hessami, K., Jamali, F., Tabassi, H., 2003. Major Active Faults of Iran (map), Ministry of Science, Research
and Technology, International Institute of Earthquake Engineering and Seismology.

Hessami, K., Koyi, H. A., Talbot, C. J., Tabasi, H., Shabanian, E., 2001. Progressive unconformities within
an evolving foreland fold-thrust belt, Zagros Mountains. Journal of the Geological Society 158(6), 969-
981. https://doi.org/10.1144/0016-764901-007

Homke, S., Saura, E., Serra-Kiel, J., Bernola, G., Hunt, D., Sharp, I., Verges, J., Blanc, E., Casciello, E.,
Hasem, M., Goodarzi, H., 2009. Development and folding of the NW Zagros foreland basin, Lurestan
Povince, SW Iran- Shiraz 2009. First International Petroleum Conference and Exhibition 4-6.
https://doi.org/10.3997/2214-4609.20145865

Homke, S., Vergés, J., Garcés, M., Emami, H., Karpuz, R., 2004. Magnetostratigraphy of Miocene—Pliocene
Zagros foreland deposits in the front of the Push-e Kush arc (Lurestan Province, Iran). Earth and
Planetary Science Letters 225(3), 397-410. https://doi.org/10.3997/2214-4609.20145865

Hooper, R.J., Fitzsimmons, R.J., Grant, N., Vendeville, B.C., 2002. The role of deformation in controlling
depositional patterns in the south-central Niger Delta, West Africa, Journal of Structural Geology 24, 4,
847-859. https://doi.org/10.1016/S0191-8141(01)00122-5

Jackson, J. A., 1980. Reactivation of basement faults and crustal shortening in orogenic belts. Nature 283,
5745, 343-346. https://doi.org/10.1038/283343a0

Jackson, J., Fitch, T., 1981. Basement faulting and the focal depths of the larger earthquakes in the Zagros
mountains (Iran). Geophysical Journal International 64(3), 561-586. https://doi.org/10.1111/j.1365-
246X.1981.th02685.x



w

Vo,led VF 600 N FAY Lo ot &3 b o st:fwf/;’#'fvé}i

Jackson, J., Mckenzie, D., 1984. Active tectonics of the Alpine-Himalayan Belt between western Turkey
and Pakistan, Geophysical Journal International 77, 1, 185-264. https://doi.org/10.1111/j.1365-
246X.1984.tb01931.x

Jahani, S., 2007. Salt tectonics, folding and faulting in the Eastern Fars and southern offshore provinces
(Iran). PhD Thesis. Université de Cergy — Pontoise https://doi.org/10.1016/j.marpetgeo.2017.06.003

Jamalreyhani, M., Rezapour, M., Cesca, S., Dahm, T., Heimann, S., Sudhaus, H., Isken, M.P., 2022. Insight
into the 20172019 Lurestan arc seismic sequence (Zagros, Iran); complex earthquake interaction in the
basement and  sediments. Geophysical ~ Journal International 230(1), 114-130.
https://doi.org/10.1093/gji/ggac057

Jamison, W.R., 1987. Geometric analysis of fold development in overthrust terranes, Journal of Structural
Geology 9, 2, pp 207- 219. https://doi.org/10.1016/0191-8141(87)90026-5

Koshnaw, R., Horton, B.K., Stockli, D.F., Barber, D.E., Tamer-Agha, M.Y., Kendall, J., 2017. Neogene
shortening and exhumation of the Zagros fold-thrust belt and foreland basin in the Kurdistan region of
northern lrag, 694, 332-355. https://doi.org/10.1016/j.tect0.2016.11.016

Lees, G.M., 1928. The geology and tectonics of Oman and of parts of south-eastern Arabia. Quarterly
Journal of the Geological Society 84(1-4), 585-670. https://doi.org/10.1144/GSL.JGS.1928.084.01-
04.24

Mann, C.D., Vita- Finzi, C., 1988. Holocene serial Folding In The Zagros, Geological Society 37, 51-59.
https://doi.org/10.1144/GSL.SP.1988.037.01.05

Marshak, S., Mitra, G., 1988. Basic Methods Of Structural Geology.

McQuarrie, N., 2004, Crustal scale geometry of the Zagros fold-thrust belt, Iran. Journal of Structural
Geology 26, 519-535. https://doi.org/10.1016/j.jsg.2003.08.009

McQuarrie, Stock, J.M., Verdel, C., Wernicke, B.P., 2003. Cenozoic evolution of Neotethys and
implications for the causes of plate motions, Geophysical Research Letters 30, 20.
https://doi.org/10.1029/2003GL017992

Mohammadi, Z., Mehrabi, H., Gharechelou, S., Jalali, M., Swennen, R., 2022. Stratigraphic architecture and
depositional-diagenetic evolution of Oligocene—Miocene carbonate—evaporite platform in the southern
margin of the Neo-Tethys Ocean, Lurestan zone of Zagros, Iran. Journal of Asian Earth Sciences 233,
p.105249. https://doi.org/10.1016/j.jseaes.2022.105249

Molinaro, M., Leturmy, P., Guezou, J.C., Frizon de Lamotte, D., Eshraghi, S.A., 2005, The structure and
kinematics of the southeastern Zagros fold-thrust belt, Iran: From thin-skinned to thick-skinned
tectonics. Tectonics 24(3). https://doi.org/10.1029/2004TC001633

Motiei, H., 1374, Geology of Zagros oil, plan for compilation of Iran Geology book, Tehran, Geology and
Mineral Exploration Organization of Iran.

Mouthereau, F., Lacombe, O., Verges, J., 2012. Building the zagros collisional orogeny: Timing, strain,
distribution and the dynamics of Arabia/Eurasia plate convergence, Tectonophysics 27-60.
https://doi.org/10.1016/j.tect0.2012.01.022

N.I1.O.C., 1969. Geological map of Iran: southwest Iran, Scalel:1,000,000, National Iranian Oil Company.
Exploration and Production, Tehran.

Nissen, E., Tatar, M., Jackson, J.A., Allen, M.B., 2011. New views on earthquake faulting in the Zagros
fold-and-thrust belt of Iran. Geophysical Journal International 186(3), 928-944. 10.1111/j.1365-
246X.2011.5119.x. https://doi.org/10.1111/j.1365-246X.2011.05119.x

Nissen, E., Yamini-Fard, F., Tatar, M., Gholamzadeh, A., Bergman, E., Elliott, J.R., Jackson, J.A. and
Parsons, B., 2010. The vertical separation of mainshock rupture and microseismicity at Qeshm island in
the Zagros fold-and-thrust belt, Iran. Earth and Planetary Science Letters 296(3-4), 181-194.
https://doi.org/10.1016/j.epsl.2010.04.049

Orang, K., Gharabeigli, Gh., 2020. Tectonostratigraphic evolution of the Helleh Paleo-high (NW Persian
Gulf): Insights from 2D and 3D restoration methods, Marine and Petroleum Geology 119, No. 104443.
https://doi.org/10.1016/j.marpetgeo.2020.104443

Ruh, J.B., Hirt, A.M., Burg, J., Mohammadi, A., 2014. Forward propagation of the Zagros Simply Folded
Belt constrained from magnetostratigraphy of growth strata, Tectonics 33, 8, 1534-1551.
https://doi.org/10.1002/2013TC003465

AR



w

Vo,led VF 600 N FAY Lo ot &3 b o st:fwf/;’#'fvé}i

Sepehr, M., Cosgrove, J., Moieni, M., 2006. The impact of cover rock rheology on the style of folding in the
Zagros fold-thrust belt, Tectonophysics 427, 1-4, 265-281. https://doi.org/10.1016/j.tecto.2006.05.021

Shamszadeh, A., Alavi, A., Valinejad, M., Tavakoli Baraki, M., 2015 folding style and structural
complexities in the central Lorestan sub-zone, scientific and promotional monthly of oil and gas
exploration and production. Magazine No. 140.

Sherkati, S., Letouzey, J., 2004. Variation of structural style and basin evolution in the central Zagros (lzeh
zone and Dezful Embayment), Iran. Marine and petroleum geology 21(5), 535-554.
https://doi.org/10.1016/j.marpetgeo.2004.01.007

Snyder, D.B., Barazangi, M., 1986. Deep crustal structure and flexure of the Arabian plate beneath the
Zagros collisional mountain belt as inferred from gravity observations. Tectonics 5(3), 361-373.
https://doi.org/10.1029/TC005i003p00361

Stocklin, J., 1968. Structural history and tectonics of Iran, a review. The American Association of Petroleum
Geologists Bulletin 52, 1229-1258.

Suppe, J., 1985. Principles of structural geology. New York: Prentice-Hall, . 537

Talebian, M., Jackson, J., 2004. A reappraisal of earthquake focal mechanisms and active shortening in the
Zagros  mountains  of  Iran.  Geophysical  Journal International  156(3), 506-526.
https://doi.org/10.1111/j.1365-246X.2004.02092.x

Tatar, M., 2001. Etude sismotectonique de deux zones de collision continentale: le Zagros central et I'Alborz
(Iran) (Doctoral dissertation, Grenoble 1).

Takin, M., 1972. Iranian geology and continental drift in the Middle East. Nature, 235, 147-151.

Tatar, M., Hatzfeld, D., Ghafory-Ashtiany, M., 2004. Tectonics of the Central Zagros (Iran) deduced from
microearthquake  seismicity. Geophysical Journal International, 156(2), 255-266.
https://doi.org/10.1111/j.1365-246X.2003.02145.x

Tavakolian, 1., Yassaghi, A., Najafi, M., 2022. Structural style in the south Dezful Embayment, SW Iran:
Combined influence of the Zagros frontal fault system and the detachment in the Miocene Gachsaran
Formation. Journal of Petroleum Geology 45(3), 303-323. https://doi.org/10.1111/jpg.12821

Tavani, S., Parente, M., Vitale, S., lannace, A., Corradetti, A., Bottini, C., Morsalnejad, D. and Mazzoli, S.,
2018. Early Jurassic rifting of the Arabian passive continental margin of the Neo-Tethys. Field evidence
from the Lurestan region of the Zagros fold-and-thrust belt, Iran. Tectonics, 37(8), 2586-2607.
https://doi.org/10.1029/2018TC005192

Vergés, J., Goodarzi, M. G. H., Emami, H., Karpuz, R., Efsathiou, J. and Gilleespie, P., 2011. Multiple
Detachment folding in Pusht-e Kuh Arc, Zagros: Role of Mechanical Stratigraphy, American
Association of Petroleum Geologists Bulletin 94, 69-94. https://doi.org/10.1306/13251333M942899

Verges, J., Ruh, J.B., Burg, J.,P., 2018. Shale-related minibasins atop a massive olistostrome in an active
accretionary wedge setting: Two-dimensional numerical modeling applied to the Iranian Makran, The
Geological Society of America 46, 9, 791-794. https://doi.org/10.1130/G40316.1

Vernant, Ph., Nilforoushan, F., Hatzfeld, D., Abbassi, M.R., Vigny, C., Masson, F., Nankali, H., Martinod,
J., Ashtiani, A., Bayser, R., Tavakoli, F., Chery, J., 2004. Present-day crustal deformation and plate
kinematics in the Middle East constrained by GPS measerments in Iran and northern Oman, Geophys
570, 381-398. https://doi.org/10.1111/j.1365-246X.2004.02222.x

Vita- Finzi, C., 2004. Neotectonics at the Arabian plate margins, Journal of Structural Geology 23, 2- 3, pp
521- 530. https://doi.org/10.1016/S0191-8141(00)00117-6

Wallace, W.K., Homza, Th., 2004. Detachment Folds versus Fault-propagation Folds, and Their Truncation
by Thrust Faults, The American Association of Petroleum Geologists 82, 324-355.
https://doi.org/10.1306/M82813C18

Wells, A.J., 1969. The Crush Zone of the Iranian Zagros Mountains, and its implications, Geological
Magazine 106, 5. https://doi.org/10.1017/S0016756800058787

Yy





