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Folding mechanism investigation of the Tarom Metallogenic Zone
based on fracture patterns, NW Qazvin

Afshar Najafi .S'; Rahimi .A?* ; Rezaeian .M 3 ; Nabaei .T *
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Abstract

Structurally, the Tarom Metallogenic Zone is located in an NW-SE trending anticline with 50 km wave-
lenght, consists of the Karaj formation equivalent units and Neogene red beds. This anticline was created
during the Alborz orogen formation- related phase has multiple fractures with NW-SE, NE-SW, and E-W
trend. Detailed mesoscopic and microscopic investigations of the existing fractures for studying their
propagations during folding, including their relative age, sequential deformation of the fractures in various
beds, distribution of the fractures, and their changes during the following geological events, were performed
many times. Comparison of various fracture patterns in folded layers not only illuminates the brittle
deformation successions but also resulted in the detection of the main fold formation mechanism of the
studied area. Based on the existing evidence at limbs of the anticline including 1- The existence of parasitic
folds in soft layers, 2- Creation of layer- parallel shearing related strata-bound fractures in soft layers on
various scales. Dyke intrusion into pre-existing fractures at fold limbs, preferentially has been happened in
soft beds, especially in the Karaj formation equivalents pencil shales. While at the hinge zone, they have
been created in hard layers, for example, andesite and basalt. The flexural slip mechanism is proposed for
the Tarom Anticline.

Keywords: Tarom zone, Folding, Flexural slip mechanism, Stratabound Fractures
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Change in direction of stress field in Kashan fault zone during
Neogene, Middle part of Urumieh-Dokhtar Magmatic Arc.

Nagheh .S !; Tadayon .M * ; Safaei .H 3

y-Sima nagheh/ PhD student in Tectonics, Department of Geology, University of
y-Meisam tadayon/ Department of Geology, University of Isfahan
r-Homayon safaie/ Retired from the Department of Geology, University of Isfahan

Abstract

The Kashan fault zone is located 30 km Southeast of Kashan with strike NW-SE and 80 km lengt that
propagated in the middle part of Urumieh-Dokhtar magmatic arc. This fault zone intersects Eocene-
volcanic intrusive, Oligocene conglomerates, Oligo-Miocene carbonate masses, Neogene and Quaternary
sedimentary Units. In this research, reconstruction of paleo and neo-stress and structural evolution of
Kashan fault zone has been assessed. The collected structural data indicates the NW-SE trend and right-
lateral transpression for main Kashan fault as the main fault zone in the region. The result of paleo-stress
inversion and collected structural data indicate that after likely Middle Miocene (ca. Upper Miocene) the
regional stress regime has been changed in which the direction of the maximum compression changed from
NE-SW to N-S. The new N-S directed maximum compression caused the propagation of the E-W trending
folds of the Neogene sediments and right-lateral kinematics of Kashan fault zone in the area. Furthermore,
new N-S directed maximum compression formed the N-S trending grabens that have been filled by Pliocene
and Quaternary detrital deposits.

Keywords: Kashan fault zone, Right lateral transpressional, Urumieh-Dokhtar zone, Paleo-stress
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Investigation of the relationship between faults and joints
with copper mineralization, using Remote Sensing and
magnetism in VVorezg region (east of Ghaen-Birjand)

Ghasempour .E **; Esmaeilpour .T ? ; Heyhat .M.R 2 ; Khatib .M.M 4
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Abstract

The study area is located in sheet 1: 100,000 Ghaenat, 15 km east of Ghaen, South Khorasan province.
Interpretation of aerial magnetic data and extraction of magnetic lines along with processing of satellite
data indicate the orientation of fractures and major structures in three important directions NS NW-SE, and
NE-SW in the region, respectively. The The purpose of this study is to investigate the structural elements
in the region such as faults, joints, veins, dikes and to determine the characteristics of faults in the region
by emphasizing the mineralization potential of faults and to identify promising areas for copper exploration
in the region. The application of a compressive-shear regime creates a tensile space followed by the
infiltration of mineralized hydrothermal solutions and extensive alterations. With the development of green
schist facies in the area, silica and carbonate are released and the cavities are replaced by malachite (copper
oxide), which has led to the formation of malachite nodules within andesitic units. The junction of joints
and faults in the study area (faults with northwest-southeast direction and joints with northeast-southwest
direction) has high grade mineralization.

Keywords: Qaen, Remote Sensing, Aerial Magnetism, Mineralization, Copper
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Fracture analysis in Lashotor stone quarry complex, south of
Isfahan, a remote sensing approach

Tanzadeh .P %; Farzipour saein .A 2* ; Safaei .H 3

1- M.Sc. student, Department of Geology, University of Isfahan
2- Associate Professor, Department of Geology, University of Isfahan
3- Associate Professor, Department of Geology, University of Isfahan

Abstract

Fracture intensity map is important in quarries for correct location of face, reduce stone crushing and
economic efficiency. In this study, the fractures surveyed in Lashotor stone quarry complex, 20 km south
of Isfahan city as one of the most famous building stone quarries in Iran. Strike of major fractures are N-S,
E-W and others are showing mostly NW-SE strike. The fracture intensity map was drawn in Arc GIS
software for identified fractures based on augmented circular scaling method. Then Faces were mapped in
fracture intensity map which demonstrate inactive faces exist in high fracture intensity areas .Thus, this
kind of study is very important and needed for primary stages of exploration and extraction of building
stone quarries. Also, Riddle model was drawn considering Kolah- Ghazi fault with strike of 135° and
reverse and dextral strike- slip components .Identified fractures are almost fitted perfectly with the Riddle
system of the Kolah- Ghazi fault.

Keywords: Fracture intensity, Building stone, Satellite images, GIS
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Determination of deformation in Bahlgerd shear zone by
using geometry small-scale Structures

Alimi .M.A 1*

y- Assistant Professor, Department of Mining Engineering, Faculty of Mining, Civil and Chemistry, Birjand University of
Technology, Birjand, Iran

Abstract

Behlgard shear zone in eastern Iran has deformed Eocene flysch on the border with the ophiolite
sequence south of Birjand. In field studies of the region, small-scale structures that are formed in brittle-
ductile deformation have been considered as strain marker for assessing local deformation. For this purpose,
first analytical methods based on the geometry of pattern of extension fractures, foliations, deflection of
markers and initially elliptical particles have been used then these methods are compared and the limitations
of their use are discussed. In the estimated values of strain using extension fractures and the curvature of
foliation, the area under the distance-strain curve determines the mean shear strain (y mean), Which should
be introduced by parameter of the intensity of strain localization (li,c). In using foliations in determining
the strain, recognizing the relationship of this type of fabric with regional structures, the difference of strain
patterns in shear zones with parallel and wedge-shaped walls, foliation refraction affected by the behavior
of rocks, It is important and should be considered on a regional scale. Graphical methods such as Lisle
(2013) due to the simplicity and calculated parameters of shear strain and volume change as compared to
other methods is preferred. Methods for calculating the mean of R data due to the simplicity of determining
the R¢ parameter in elliptical markers and simple mathematical calculations to determine deformation at the
regional scale. In applying different methods for determining deformation parameters, in order to control
the validity of the assumptions and accurate assessment of multiple markers and strain should be used.

Keywords: extension fracture, foliation, strain marker, Bahlgerd shear zone, east of Iran
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Abstract

The Sarvak and llam Formations in the Zagros sedimentary basin are known as hydrocarbon reservoir
formations. More than half of the hydrocarbon fields in the Zagros Basin on the Sarvak and Ilam horizons
contain hydrocarbons. In this research, to identify areas with hydrocarbon potential of the horizon of Sarvak
and llam at Bandar Abbas hinterland, parameters such as outcrops of formations, main faults, salt plugs,
isopach maps and upper sediment volume of formations from the geological map of the region and well
data were extracted. With designing a network inference among data and using Fuzzy logic method with
the high hydrocarbons, potential of the Sarvak and Ilam horizons were identified in the Bandar Abass
hinterland. This area identified as a relatively weak area in terms of exploratory potential in Sarvak and
Ilam reservoir horizons. 68% of the hinterland region has low hydrocarbon potential, 18% has medium
hydrocarbon potential and only 14% has high hydrocarbon potential for exploration in Sarvak and llam
horizons. However, considering the effect of anticlines, the mentioned percentages for areas with high
hydrocarbon potential reduced to 4.3%. Together, it seems that the anticlines of South Gashu, Bastaneh,
Kisn, West Namak and Suru have hydrocarbon potential in Sarvak and llam horizons.

Keywords: hydrocarbon distribution, fuzzy logic, structural factors, Sarvak and Ilam Formations
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Geological Legend

Qt: Low level piedment fan and vally terrace deposits

I omr: Red, grey, and green silty marls (Razak Fm.)

Mgs: Anhydrite, salt, argillaceous limestone and limestone (Gachsaran Fm.)

Plbk: Cnnglnmarala and low —wealnermg cross -bedded sandstone (Elakmiyari F"ﬂ,)
MuPlaj: Sandstone and low weathering, gypsum- veined, red marl and siltstone (Aghajari Fm.)

Mmn: Low weathering gray marls altemaling with bands of shelly limestone (Mishan Fm.)
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Folding mechanism investigation of the Tarom Metallogenic Zone
based on fracture patterns, NW Qazvin
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Abstract

Structurally, the Tarom Metallogenic Zone is located in an NW-SE trending anticline with 50 km wave-
lenght, consists of the Karaj formation equivalent units and Neogene red beds. This anticline was created
during the Alborz orogen formation- related phase has multiple fractures with NW-SE, NE-SW, and E-W
trend. Detailed mesoscopic and microscopic investigations of the existing fractures for studying their
propagations during folding, including their relative age, sequential deformation of the fractures in various
beds, distribution of the fractures, and their changes during the following geological events, were performed
many times. Comparison of various fracture patterns in folded layers not only illuminates the brittle
deformation successions but also resulted in the detection of the main fold formation mechanism of the
studied area. Based on the existing evidence at limbs of the anticline including 1- The existence of parasitic
folds in soft layers, 2- Creation of layer- parallel shearing related strata-bound fractures in soft layers on
various scales. Dyke intrusion into pre-existing fractures at fold limbs, preferentially has been happened in
soft beds, especially in the Karaj formation equivalents pencil shales. While at the hinge zone, they have
been created in hard layers, for example, andesite and basalt. The flexural slip mechanism is proposed for
the Tarom Anticline.

Keywords: Tarom zone, Folding, Flexural slip mechanism, Stratabound Fractures
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Change in direction of stress field in Kashan fault zone during
Neogene, Middle part of Urumieh-Dokhtar Magmatic Arc.

Nagheh .S %; Tadayyon .M * ; Safayi .H ® ; Nabaei .T 4

1-Sima nagheh/ PhD student in Tectonics, Department of Geology, University of
2-Meisam tadayon/ Department of Geology, University of Isfahan
3-Homayon safaie/ Retired from the Department of Geology, University of Isfahan

Abstract

The Kashan fault zone is located 30 km Southeast of Kashan with strike NW-SE and 80 km lengt that
propagated in the middle part of Urumieh-Dokhtar magmatic arc. This fault zone intersects Eocene-
volcanic intrusive, Oligocene conglomerates, Oligo-Miocene carbonate masses, Neogene and Quaternary
sedimentary Units. In this research, reconstruction of paleo and neo-stress and structural evolution of
Kashan fault zone has been assessed. The collected structural data indicates the NW-SE trend and right-
lateral transpression for main Kashan fault as the main fault zone in the region. The result of paleo-stress
inversion and collected structural data indicate that after likely Middle Miocene (ca. Upper Miocene) the
regional stress regime has been changed in which the direction of the maximum compression changed from
NE-SW to N-S. The new N-S directed maximum compression caused the propagation of the E-W trending
folds of the Neogene sediments and right-lateral kinematics of Kashan fault zone in the area. Furthermore,
new N-S directed maximum compression formed the N-S trending grabens that have been filled by Pliocene
and Quaternary detrital deposits.

Keywords: Kashan fault zone, Right lateral transpressional, Urumieh-Dokhtar zone, Paleo-stress
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Investigation of the relationship between faults and joints
with copper mineralization, using Remote Sensing and
magnetism in VVorezg region (east of Ghaen-Birjand)

Ghasempour .E **; Esmaeilpour .T ? ; Heyhat .M.R 2 ; Khatib .M.M 4

1- M.Sc., Department of Geology, Faculty of Science, Birjand University, Birjand, Iran
2- M.Sc., Department of Geology, Faculty of Science, Damghan University, Damghan, Iran
3 - Associate Professor, Department of Geology, Faculty of Science, Birjand University, Birjand, Iran
4 - Professor, Department of Geology, Faculty of Science, Birjand University, Birjand, Iran

Abstract

The study area is located in sheet 1: 100,000 Ghaenat, 15 km east of Ghaen, South Khorasan province.
Interpretation of aerial magnetic data and extraction of magnetic lines along with processing of satellite
data indicate the orientation of fractures and major structures in three important directions NS NW-SE, and
NE-SW in the region, respectively. The The purpose of this study is to investigate the structural elements
in the region such as faults, joints, veins, dikes and to determine the characteristics of faults in the region
by emphasizing the mineralization potential of faults and to identify promising areas for copper exploration
in the region. The application of a compressive-shear regime creates a tensile space followed by the
infiltration of mineralized hydrothermal solutions and extensive alterations. With the development of green
schist facies in the area, silica and carbonate are released and the cavities are replaced by malachite (copper
oxide), which has led to the formation of malachite nodules within andesitic units. The junction of joints
and faults in the study area (faults with northwest-southeast direction and joints with northeast-southwest
direction) has high grade mineralization.

Keywords: Qaen, Remote Sensing, Aerial Magnetism, Mineralization, Copper
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Fracture analysis in Lashotor stone quarry complex, south of
Isfahan, a remote sensing approach

Tanzadeh .P %; Farzipour saein .A 2* ; Safaei .H 3

1- M.Sc. student, Department of Geology, University of Isfahan
2- Associate Professor, Department of Geology, University of Isfahan
3- Associate Professor, Department of Geology, University of Isfahan

Abstract

Fracture intensity map is important in quarries for correct location of face, reduce stone crushing and
economic efficiency. In this study, the fractures surveyed in Lashotor stone quarry complex, 20 km south
of Isfahan city as one of the most famous building stone quarries in Iran. Strike of major fractures are N-S,
E-W and others are showing mostly NW-SE strike. The fracture intensity map was drawn in Arc GIS
software for identified fractures based on augmented circular scaling method. Then Faces were mapped in
fracture intensity map which demonstrate inactive faces exist in high fracture intensity areas .Thus, this
kind of study is very important and needed for primary stages of exploration and extraction of building
stone quarries. Also, Riddle model was drawn considering Kolah- Ghazi fault with strike of 135° and
reverse and dextral strike- slip components .Identified fractures are almost fitted perfectly with the Riddle
system of the Kolah- Ghazi fault.

Keywords: Fracture intensity, Building stone, Satellite images, GIS



4# D3| 48 5L 10 5la eplgr Jlo el n anlibuad

55 b SaSs ey L OYAQ) 0LKes 5 i
Odse 53 (VW) (6 el 565955 O S )3 (Sharw dre
o p () Slgaol a8 5 Skuls (g b o
3P 5 el Gl 3 Sy e Ddae 3 6,5 55
5 el el AT 5l Gslas 53 (VY49)
Odre 5 3o e Sl S Oslee s YOIA 0L
Sl S8 gy p 5 izl s sy 08 2y o
o a5 Sl 5 oo, GRIP Sl als
Cou 53 (WWAQ) O1es 5 akd Cpimman 5 Llazudls
S e s Jous o impan 5 LS
OHSKen 5 akd) Sl amils Coenl J Slazsle
GA; 9 o.;l:.w)l.a A\rq. chJ.:.a\ 5 Siss ¢\YAQ
Yarahmadi et ¢\¥4% ¢y 5 == 5 sl V¥4 ¢ Slgiool
.@l,. 2018

-r;z.)}kiﬁﬁ-\us.ug-):(RS)@dMJjéiigﬁ
@L&Lﬂwwwj):e:ﬁ“f)ﬂd{j“;u)éxf
Masoud and ) 5,8 s 513 eslizul 35 g0 ol e 5

Kokie, 2006; Alipour, 2009; Hashim et al., 2013.,
awa) opl ys - s s 1L (Alipour et al., 2017

Shupe ) sl LOT 31 4l ags 5 boyly L sluls

and Akhavi, 1989; Tibaldi and Ferrari, 1991;
Masoud and koike, 2006;Solomon and
Ghebreab,2006; Marghany and Hashim,2010;

.(Hashim et al.,2013

35kl 5 edalie ua L SASPlante 3l e
ok wr o (a5 Doy gy 5 Wb Lok ST (sle sl gale gl
Google earth, Bing o868 (sla ms s &y 3m 5
Col e o etw)9s S gy ) Map,...
(www.sasgis.org)

D3l &S Ol GIS b oLl aer DDl gt
'v:‘“‘;ﬁué&* Slrosls o e (Gl dede g diad 8

ialed 5 Jdod — 52 o 53 05T g ok s S

-

400

shge Olgm 5 ool b G osle Sletle &Kaw

oarh dyar § 5 Sl (Ge DI 5 )3 e5lial 5 ) 5o 4l
Wl Cmal - Oslan ol pls K 5 (3Ll
SHle Yo 51 i s s Sdmeasle ol Jlo 55 S Ol e
YU o3 4 a5k Ol g Olos 0l 53 457 el )Y
Slke V51 508 WS gl g s 5 (s 5 poler 45))
23 e osle ol 13 Ol 45 gy Sl Y
S sk Cel 0di 38T 5 lee Y1 hy 588
lin > Shos (51 Jredley (1 012 31 93k sl
Sulis O OLKee 5 e lil) syl s

OFAF ¢yl 5 Odae (o

Olgz 53 01yl Slessle Ko sladigas I dn
oy s sladel s 4 (Sae (6,538 Ol o,
Gl iy S 5 Dol b galaml flas 4
S 5,81 3 aly O ol LOT 53 W5 cls
wdl Sy i LS s gslazel 6 el ys ct.e 4
Tl Al 53 0558l 4T OVAY OLKas 5 255D 352
Gl Sl (5 2 bl ol S gletze et LK
e Gl is, sl b O 51 il Ol s
o) 4 (Tercan and Ozcelik, 2000) 5,5 . &) 50
O3le )3 2l Al 5 BLESTl ¢ g g (g Dllas 457 2
Ollsidas aiey pl 53 45 3515 ale Gla () 4 5L
2l 5 Odan 53 S ag 6l s LOSG
VAT O 5 os) diS o ASTT Sl

BL ﬁ-l._v.bul..'b-\ J)‘}ﬁ J‘ Lhk_;lwﬁb Lv gj.ﬁ)“.'.))
Ol Sl 3l 505 slasst b K O5las 31 (5415 0,0
33 Zlpmal (a5l 5 (sledes b o S15


http://www.sasgis.org/

kﬁr.’..»)}bui})ﬁ.l;‘[;l{‘dw‘gk‘jﬂy@wu&@mA&wéa)}.&mjlLAMJ:J@J'?' 4%_

PESLIZYY 3)g0 dakuo ‘s.omwc)

ey @wu&w ore 48 gema (G0 gloea

Golbsle a3 Gl Glgdlyend ol
 Falcon (i - JS08) ol o sl Olor g it
ol os e e sladsl 3 .(1969; Berberian 1995
P R T JE o P IS SN
Jole ol wdy o s e 555
wgy ol (YY) ol 5515 o) Ko
Sty p Al 55 Glad o 4 ey S 5550, S
Cadin p )3 oo (2iS Glag,s Lo a5 odd s
ol iy S5 5 6ulsT Sl Ol i
s o) Sedsdy g ol 53 LOYAY ¢ SLBT) il
Sl gl L &AT‘.A e 0 e ol
© Sl i o mi 55 Sl el 5 odd alis
"o S b 5 AT 085 cnl esoomer
Olor o g it aigy (VWAY ¢ GLIBT) ol 01 ) 2L
315 sslms Slaas e b pateia Jls M8 lae]
Olpl 53 AwelyY 58 slas, (VWY Goslj i 953)
b orsSan Gl oS bl o S 5 e 2 05
Ol o i &gy 53 Sl A shtal (oS adl 5
wslsl Olgaw! L8 .(Mohajjel et al., 2003) ol ot
— s gy b (Sewg s nns LS 05038 1S
Safael, ) Sl 03,8 abad [ Olor oo = mdiw a2y (5
Gl g opl Sle 5 ail> 53 (G- JSKs 2009
shizal adl 3o 5 o sSan 3 Shes L ol oS 055 0lex
Sl 0 gLl G b0 s — 2 dled sl b A
“Cser S 4 Gadled S I S slalg; S
S8 055 eyl bl LS 055 Jals 8
modigl Sl el S 055 (06 oIS T
Sl oS was 5 Sl S5 ol LS 055 0,
S LTl S 055 5 aesl on 25
— oAl el by ol 3 shitial s Slas b 56

ol S s 1 Gledas 5 (B oLl i Sledibl
et e 3l g5 0013 05l 5l ) it 4y eS|
(sl 5 Slp 63LT 35l0) Wik e 85 LIS s
e S A e SLOYAY O 5 (5 plot)FAY
5 bosls 5l sl oo 5505 5 OT%&WJ'
ek gag )3 Gl sblas ¢85 51,8
(Yousefei etal., 2007) Sl SIS (glrosls | Calses

Katz «(\4A4) Agterberg «(Y4AA) Bonham Cater et al
Lzea SlS a1 (144Y) Chung et al., 5 (Y44))
L3 ged eslaiul Cslls Gbls s S GIS I &
Bonham Cater et al., 1988; Agterberg, 1989; )
GIS 3 RS ;.ab .(Katz, 1991; Chung et al., 1992
- LIl o e a1y (e 55 (sbeesls I il
Y LS 5 o) das

SR 48 gazme o3gdome oyt AR5 ) 0o
5 Olgiol Oy (g e akS Y s 2aY Sl LS
Sl sl o8 5 Ddne oo (6,8 515 el Iy
ba S8l ¢ i35 gy b candllan 35 50 (G0 gulome
b Kl b Cgr e 5 b oluls
S by Ay b SeaSls Jb S s
oSS (sl nls &Y (Sl a5 b s b SanSs 5
9 odd anloes s Ol 5 (Watkins et al, 2015) o
Ll e ol ot gy b S Sud 4
o e CCA (s S, s
shtzel b (o6 S ol JuS 4t 5 b g el 3 5
2y jadslazel ail e b sSae 5 Shas g ax 3 V¥
ol o KaSs S ws ) ailae Jby) Je
iyl Jsy e b pewlie Sl g

sl 0303 f""” S shdr 5L e ol o

Camige 6l e oo 1 Vb e KeSs Sus

el azuidls ol Jlad 8 sla )8 ag



4# #1198 5l 00 o5l el Il el e anbhad

Lo e 1 oSS i o) 4l bl (a-) JSC5)
Slgmy cpiems (CIFY Ko 00 sual))
b b Swanls 5 b 4tk 5 el sdalie
St Ogast 5 & ol (6t 05 ) il &Sl 55
~ K 15 555351 aalllan 3 g0 03 gkmen 53 oS
Sl anli S0 Gl 0y00 4 by pe callae 5o ol

OYV sy i 95 OYAY ( SLBT)

YL aut S ceSaT K e (48 sezen

glAml Glale Ojlas S (aulsS — s, 5)
35 4l S Aoty o 5 B (VO galy) 355
—aVOke b4 ¢S50 ST candlas 3 50 (503 gudomn
JSKE VY sl g 905 ) Sl b 65y Sole sl

(s.g—\’

be)@}yﬁa%ﬁjbm@.\mﬁw
w8 315 ey sl gadl3a b e sSan 3 Shas
(Y ) el

»>-GTillmanetal., 1981 = JS8) Coul $ 50y
NS Sld L Olghol g e shS Ve 03 g
olis 5 A3 glahags o3 eds oluls gls oS
s S N b g S 5 L8 sl
JSE VAT (b oz b) 355 (o 0> o 5r- o
Sy Eob gy s b S sy (-
(i) Gl odd LB Sy Olly Slels
Jli 8 Obwjly Jol 8 Sl L(FAF
G & (ol & 6w 33 ol o 45 Sl Bl
S gl o pose (Al sl b gl 56
s«g -(Nadimi and Konon, 2012) 5,05 545
5 @obasl el 51 Ol e i (gl
e e glgl oy 4 Lylils SasT,
(SUBT) ol Coanl ghyls 3L 3 L Slasle
Olor o g At sy (S o (VFAS ¢ S5 A\YAY
i -l Al w3 Ol 1)
5l S= @2V 25 oSl b i 20
3)m adkaie (VWA ¢ SUBT) 515 (gl (6,0l 5 45 s02es

s S5 Olgrel s s ekS Y s &S adllas



WJ}JUZ")JJJ;‘ULLQW‘UFUSJY‘;L&’LW&MGM&‘,wée:)M):bm&h}l9\' 4¥

51° '
= v
T
Khuzestan plain. S v
Zagros fold plain B4° SJ “E!., ‘\

Zagros Thrust

Urumieh Dokhtar
zone

Central Domain

28°

I
0
&
S
Deh Shir Fault
@ Isfahan

Urumieh-DoKhtar

44 Reverse Fault
Border Fault

——=_  Dextral Strike-

't,_, RPN ayandeh Rud Are
o 100 1o / Border Fault
Main in Zagros
Fault Zone ok
ISHANAN % Py

Sdig )0 Olgao! e cusdge g (Falcon 1969; Berberian 1995) ol p! (g 5bsl (s4id 31 idw— 1) . IS
Sl 09317 S 4oldl Ulgao!l s dulg antline 3590 0090 (ol (S I S 4l -0 (Ol yaw —Z
9 (Tillman et al., 1981) Lol o fud §1 3 Ol - g hidws (S4igy 4l 9 dulil> (SNaemedi —(Safaei, 2009)
Elb 4 oz b s olbl 9 LS s fagh i oud uomal (S I (S4hE -8 dxfllan 00 ddlaie Cuxdge
cdsdlae 3390 dilaie Cubgo 9 (1FAY (>3 yoab) Olgao! 1 31 (S soghs™ 1+ o
Al 390 dibue 4 L3l (Sbvoly -



4“ 9\‘|‘\‘\}3L_.4\ba)wc()%du‘&bwjuw

51°50'0"E

il

g

e

QUATERNARY

UPPER
CRETAC

Turonian-
Coniacian

[Upper Albian,

o~ : Lower Albiany
= = [Upper Aptian|
=W
o= [Lower Aptian|
a0

Barremian

Low JURASSIC

Al Recent terraces & recent alluvivms
Qt: Subrecent terraces (Dasht)

4 4 Reverse-Thrust Fault
Major Fault

K9: Marly thine bedded limestone
K8: Glauconitic sandy limestone & shale

Strike-Slip Fault
BF=
KGF=

Baharestan Fault

Kolah Ghazi Fault

W% Lashotor stone quarry complex

Kolah Ghazi mountains

K7: Calcereouse grey shale

K5: Marly bedded orbitolina limestone
K4: marls or black shale

K3: Massive orbilolina limestone

K2: Yellowish & brownish sandy dolomite
K1: Red conglomerate &sandstone &sandy dolomite
J: Sandy shale & sanstone

Doleritic rock (Tertiary)

Granodiorole (Jurassi)

32°20'0"N

Sl b 121 e ye v e oliio 4 Loy  owlidoyn ) 458 3 40 7 9 cdalllan 3390 0395w owlidhcyun ) 458 1Y . JSCb
-5 36 ST Gl i lbd — Y  Slei b o  Jdme 48 g0m0 03805t CamBge (5 75 3 (1700 (o))
(51°49'37" 32°26'17" uSe Cambgn) cpwilogiu S _d (593 2 (35395 o 4 ol SBGY Ol b &Y



W})bui))fu\;‘bLv‘uw‘uycﬁyd&bu&gm&wéaéjszLA;Z.&.&J_Jau'l?f 4%_

4 Glogh S S kb WblE o -
43/283.&

LM&G}. J‘M)nj‘u\.z.o OJ)}T&L..«/JJ.—Y
L(cﬁ\bjh.la.;:u

gt - ) (1 dal) (SouSs Sud alons ¥
( ;i.a.ia/" &l -l

Il =n/4r () aily)

(IDW) o sSas alols 230355 oy 51 eslizal L
a:a «(Aronoff,1989) YL =ds I sLosys sl
e ag b Kls Sus

G135 ¢ ey 53 b gy 1 s B g o
b Kens 51 I slaal 5 038 Sy ol e
b oo NS S slizel bl Jy Je ki s
=, A aliel ad 5a

A 53 eyl g Sondge 3 Sas b5l oda b

RGUN PR eb\.:g: LAM IR

A 9

Slale S Gdae 40 sama Cotige 4 45 L
Gilsp e Sl sy Zaenl 5 22Y
SAS Sl S eds J=1Bing maps sl | sale s sl
Cg> Landsat 7 o,lsale 5 ETM* osls 5 Planet
g1 Gllas o3gdoms 55 55 o KeSs lobks
e g e (Gl Y S el s s
Ll ok b S5 b o) 8 cn la oS
w5 b lis 505§ ATC GIS il 5 Jaoes 53
o o plalis 6‘»&5*—5\3« S g aike Cawy 4
Davy et al., 1990; Zhang and Sanderson, ) &l sls
1998; Volland and Kruhl, 2004; Seung-lk et al.,
ol s a b SaSs sus e o (2010,
(Watkins et al, 2015) ouis oSS (glo 515 Y Sl
Do Ol eods bl awle gl Sl sleT s
(Watkins et al, 2015) oits oSG (glo 515 Y Sl
St gl el 03V ke el ol o3lin
Dot S)a X @ el slowl

S1°3730°E

0 5 Km

51°46'0"E

S1°54'30"E

339990°N 329300"N 32936'0"N

3IS0N

—O (2 PR Sl 9 g (w390 S w2 38 gbY  Sleis by S (Simo 48 gacre 0395t Cuxdge — 1YL ICh
[(Watkins et al, 2015) oils b (510 918 (¥ 3wl 59 (wlal p 4 & 50 Iy Skl DIl dawlomo 0923



4# PO |48 5L 00 o )led coslgr Jlo (ol alioad

b S J5bo

Slp e S S ns 5 S b S Jsb
Ekneligoda and Henkel,) ol b KenSs o
Sladlas 55 0l 5 o0 45 oo sl 204 51 LSS (2006
el b RSt Jsb sty 0T oy 0 i 93
S SKaS plbks 5 amngs e b
S8 Job o8 s cadlllan 3 g0 (503 gums
Olad b ol b KeuSls (5 JS8) Conl ol 4
Jsb 313 15 s ol ol s s i 4
L1y Sl b oy e site oo S s SanSs
bodas ol 4 bge aslae 5 das e Ol baesls
ol el odd osls las 7 IS 55 1, LAY Siran
S SanSls Jsb il b aS das e OLis dsles
S 34h e aalS @.:.1)@ sk @ LAM 3l das
g g6 A s bl fb Sl mis
el el s b gl SKenSs
(Xypolias and Koukourelas, 2004)

u;:..nw,ﬁ
T 390 S oy — A
Sliof @;;yguea&s@uw

ol 93 55 b Kl sy Sllas s

2l gte s B 8 1E e ye ogline
Bing (loylsale ,slas gags b 1 Slallae 03 gues
osl> 3 SAS Planet (Zoom= 17) J‘J'é‘ff 31 maps
@ o303 35 24,9 5 Landsat 7 o)l sale SETM+
5 ololis b S S ER mapper 7.0 1531 5 Jasea
02 Sl e 5 (2 el B S ik ) s
Y Sl K Gdme 45 gers 3 b SanSs
SO WS YU LT SlWlas o3 5w

Bing maps (¢ls )l sale s slias

Lo 4 5 435 5 > SAS Planet 3l |

(0 JS&) ws sl ER mapper 7.0 53! 0

o 05 b e S slael 1 S JS 15 g

(Ekneligoda & Henkel )5 8 oo 5 T J b «
F S o ses 53 by 2 5 S5 el 42 2006
b Senls sl @l | Sllas essdos (sl p
Sl gl 5 (-F K8 g - ek sl
5@ E el feskSTY ) i db b ol
Glaslal oy 5 5 5e A-F S2) Sl g — Sl
40 gozmn 03 3doun (5 e o)y 40 (5 o JS 13 5o
1) SWlae o3 23Y Slastle K Sitas
Sl Sl s 03l 5 (28 (G ¢ o - et
—0 JS8) Sl 0313 Ol 1y Bt s — o e

(o



WJ}.\U;}‘)JJ-\::‘ULLL)W‘U)}éﬁydbb&wdhn&)wéaéjJNJJLhm&la}l99 4¥

51°42'0"E 51°52'30"E 51°42'0"E 51°5230"E
T T T T

# N

! Lashotor stone quarry complex Lashotor stone quarry complex
Z z
e 5
20 1 45
Y I el
g &
£ o
& 2 5
al o 10 Km el 0 10 Km - |

f s | L

L
32°30'0"N

T ]

32°19'30"N

L d

L -
S1°52'30"E 52°30"E

L
51°42'0"E

S5 lP gl Sl sdguom 30 RGB= 741 Sy cus b Landsat 7 o ylgab JIETM® oafs - 31 :f . I<h
G518 91 SWlkaw sdgase 10 Bing Maps (sleylgab polai - b Slisl K Juze (G039
Sod9um0 (S w5 18 9| FWllas 009ume 1o ol ! P! (S Kkl -z gb¥ JSlois b <K  Joxe (508905
bl g0 o3 — o oty (5050 & b S plos (811 (o IS P10 110 b il e e
@B 3 g - e Bty 9 5 50 4 feghs ¥ 3 ik Jsb b B Kuh Sy B T PITLS B

51°400"E 51°50'0"E 52°00"E
N
51°48'0"E 51°520"E

Zz

=]

=

o

z &

> o

0|

&
S{

z

=]

=3

N

&

32°24'0"N

9 11 SWlao o390z 58 (Zoom= 20) SAS Planet ,1381p 4 31 Bing maps (sfeslsgab yglai-i:0 . <o
Sl K  Joxe 429050 (G009 (S g 18 9 fbY Slisle K  Jue (S0099 (5 5 o1 B
b1 SWlan 039000 o o Lol (S il 3 (B y 5 510905 0 00k o3 bl (Sl Kk 9 &Y
(PADPx -2 A (2wg 03k 8 (2 - (B (29— Jd Sl



4‘ PV 44 50l 00 o )led cpler o el e anlibiad

2600

Frequency

0.1-0.5 0.5-1 241
Length (m)

\
\
\
2400
\
2200 \
\
2000 L
\
1800 \\
\
1600 \
\
1400 A
1200
1000 \
N
N
800 ~
600
3
400 ey
0 ~ Ml ———— EEET——
32

4l 090 (G009 (ST (w390 Dlllao b ol S lulil (S Kukh Jobo & 395 P15 gl 17 . IS0

ailain 53 )3 g Yo s ueSE L AIC GIS i1, 5
Laalbl 05 5 oS (K 5057 (515 0 0 e 4B S A
Sla SanSls Sls slows (1 Flie onbse
55 bl e i35 G gy 3 ok glulis
Watkins etal, ) odis oSS (glo s opY Sl g
oal oy s a (gl b SanSls s (2015
s azs (IDW) obosys sy L (v &)

A JSK8) ol ot a n KenSls

Ly R DI dpuilom

@bl Slubs 53 63,8 @l zalyl

qif:cla,u»l,ﬁ)jﬂ;.@lo.\.musiz&
odi (Xypolias and Koukouvelas, 2004) & s&
S e ol 00 b SaS b e Sl
Ay bl Mol Slabs 65500l ploil sl 4SSk

.b:’r.ﬁ)b .(\r/\ﬂcw)}@-b-):;diﬁchm



WJ}.\U;}‘)JJ-\::‘ULLL)W‘U)}éﬁydbb&wdhn&)wéeéjwjébmwl9/\ 4¥

S1545'0"E S51°50'0"E
!
i
~ &
. =
— P&
L] 1¥m
32°27'0°N 517500"E -
— — .
A4 +\ +/I
= "'\ _:\( + + i+-\‘
s 2 y
= +‘~(‘\ N
;_‘ ) P + \_+ \_4—
aoae 0000
D] N A A A A
(+\/’+ +\(—+€\{:+ /+\ +_\/+<f+ lr+-'\.(4--\
A . v )
Gaoos cocoo6
Lyl s oA A A A A P
'/+ '(+' + (-j + K+-\ + /1-\‘ +\{+\' + f+\'l =
- h A N A A A ATS
oYLV LY. NN AL
N N . N A A A A A A
+ 1+ ]+1+ 7;\ +‘\ + 1 + (+\ + f+\ + 1+
\/\\_thh/ NoAS A A A A A I A
& + + (4- + + '/; (,1-\ ’+ +‘\/+ +-\ +‘\"/+“\ +
g . A N A AT AT AT AT AT ATATY
Sty mr T < 5
2 + + + + + + + + + + + +
2 I N (N N N W Wi _—
+\f+ + + + + + +\'/—+ ) +\
U N I N N N (N . 4
+ -::]r-i- i ’ri\' rl-\
b N Mo A
— (3 | Avea (B) ——
Area(A) p N N ’ e

B g A Gble yo oud olulbd (gly Skl g gl Jloisle <  Soro 4290500 (5039950 98 (S4bd — AN . I
Foll gulei gB 9 A Gble s g Ver £lad 4 oud oSS (S0 318 (Sdld — 0 b Siulh Dol b (Sl g
Lo Sl Dol dlomo (Sl 0 10 & 53 (N)

32°2T0"N 51°50'0"E

——— INTENSITY
Area (A)

00020023

00230043

51°46'0"E

00430084
0084 -0.084
0084 -0.105
0105-0125
0125-0.145
01460188

0166 -0.187

BRRNRRC

Area (B) L

[Jocoz-0014
[Joot4-o02
[ oo-0030
[ 0.033- 0051
I 0051 -0083
I 0c63-0.075
7 I 0750088 %
I o.0sz-c.100
I 0 100-0.112

32°26'0"N

51°47T0"E

Area(B) [

00m

Area(A) [ n

0 m

¥ Sl <K Sure 489050 08905 1O B 9 A Gblin 50 B Kl Dol o (SAlE A L IS



j¥ %4 |««kg‘\a,,u‘r,%w‘¢>uw;uw

5 Ol sladbl ds o> Slatle Kiw S

s _fus”
¥ ) lelam! 3 gl s Sldalis bl

Cands (VY JS8) Wi salie |8 ksl (4 JS2)
I\‘)\ a\i‘;ﬂ‘)ajb LAJ.wf

¢S, b 040,85SE Slasio b fuf ) ol

by o sl 5 5 5l AO°NE 3 s

G3: 94/23 <c2: 214/50 <01 350/31 5 Jb 5 (gadl 5o
(=Y JSKa) wsl

¢S, L 070,80SE Slaseiin b o8 ¥ oSt
L.’ e ﬂ)\h‘ Jmf )\5 E) )Lw J6°NE jzsui'«>
- 031 122/4 <02 224171 511 31/18 5 o sSne 4 3

(oY ) wsl

2o BB s -2

ﬁbMéLﬁ g‘.ibﬂ}m;\:.xﬁ;l:)jb;ﬁ@
SHre 48 gazme (Godgde D (Sl 9d P uuLw|
Gl ksl gy 4 o V8 5 28 Sl b S
'Jf)‘.:}a})s;m‘ okl 4’;$|.>J:7 Lgu\..’.a.AiY)J‘«fcoj_)J

= = > = N .
Sl 3 gl e by 5 (-4 )
el 3 sgin gl (ol L el

Sy g o))

Q&sa)ydbjsh@kﬁgj;%

(o — S sl gyl S 8 s ses b
Aibe P0G O 5 a3 VP B (e - Jld
Coos 5 a2 53 YO0 gluaY ol 5 (0 -4 JS2)
W) S8 e (7 -8 JSK8) Sl g8 Jled b Jles
by s 4 Lgl.mli:w_l BIRT-E RV RPN

s e OliS 1y ol e LD 5 o duui;&.:

/ Fracture

| @ Field station

g S ] 1 Km

51°51'0"E
T

TO"N

20
32°2

32°240'N

L
51°48'0"E

1
S1°51'0"E

EPES PRI RS- P C. - Sy g POV I [PV PG PV P O SV SR L S

6-5..;4.1‘9 rlfxf.w\—uSAS Planet L§|a)\}abﬁ)l~aj ng)ﬁl @'wLﬁoabj-bu)JW)jbw)ﬁwL»‘ﬁeM

le‘fw CJ\:.LQ.G)J ol C_,.&\bf LthL;L‘&& tja:u)‘ irﬁ)‘}w—c&JN LS‘A&LJ«‘J}))



@MJ}JJ})J{A::‘UL.LQL@.&J‘%J).'a.-4#&@@@&@M¢W6A33M)JBMM|V' Jk

NW SE SWo NE

- Sae 489050 38 (2] P ) 2 38 AE (Sl b Ly KRCE b1 g 58 Bolhul H aled 1)+ .

— By led GBIl b (Gl K P ol -3 4 53 A v Slutiol b (Sl ik | 0]~ Y Sloislu

17 olSus1-2 (9 8- (P p 9 (95 — Flowd Slekiol b (G Tk A ol - (J 09 — (2 A (2 Ao
Ao ) Ve g g — B Slel b by uCh

IV oyl — 0 F ol |~ ol oo (Sl w3 33 Od Sub1S p (Sl Sl H 05 lod 1) . S



j‘ v\ |««}ﬂ\i‘\aa,uw\ﬁJu‘¢>uw;uu¢é

Slastio b JuF —) ol | — 1 b  Sleislo @i Sz 4gaom0 30 0d Cabld p S ™ 3 (led 11T L S
Olasedo b ol 1 ol -0 Jlo 5 G450 b p o 93Ik0l oS 5" 5 5bs 40°NE 3_is < 5 b 040,85SE
aWhe b p o SN S 51 3 3l 16°NE 39 _is <5 4 070,80SE

Jﬁr.a):li}aé))}r.ap&ﬂu]éj:cgbfij
Bathurst, 1991; Buxton and sibly, 1981; ) Wleiis
O s glawl 1T 5 (Larbi, 2003; Railsback, 1998
Sl 3 sl Ko ol 5 SGIe (sla S35 5

(Larbi, 2003 ¢\YA+ ¢ 13,

G same K s 8 ol 51 S

Sl oyl ey Y glasle K Sdee
YL Sl 2 sn Sy slael Lol S shaul
\e c?&ha@l,:@#ﬂ\)b‘-b:ﬁj.mtg@

O JSK2) Sl 5 ggin 5l 10

by oo gl

b olil 2 L LS e Il - shaw lacd

Dope 45 A o2 FalS GodiasOli 5 2y
5 o3 b gy e b 5l LB L 65l
McClay, 2013) &,5 o [ Sbgw, (ol
setuaY @ S s sl b (SO ESS sl el
Ameen et al, 2010; ) &,8 » JKo S5 b
e 53 Yyems o glaul (McClay, 2013
Sl AT o 550 3 beKimanle 5 o g3 ( SaT
}a.\u\,&w&;,bcu;ﬁyw}rbuuxb
s ol slksal 5 Lol 15 5 o e S5 el



@MJ}J&})‘){J;EL.wa‘gkaﬁygwb&w‘gm&wée:)wjéhmwlv‘ 4¥

97 ol —0 (A 7Y Jlaidly <K s 4900 30 S Y b S0 S glin! 3l e 11T T
10 ol -0 1+ ol | — & St gl zxbaw 9 3g08 01 i Jlos!

b SanS okt a2 S Caliiee (5o alyly oo

Osls 55 b s h 4 35 S i ok O S
..3,5.3 ERPW NI WS- e ¥ 31 c@k&b&n

55> S8 (ST ¢S6 (slaolanl I ol VO S

5 d s G S o ol e Gl

A oS 5 e

&

—

Ol 4l byl Cadse 055 el b

Sy 5 J i sla,Sag ol ags sla SanSls
eSs S b gbes giowe )3 23N Sidas 4 gers
LS s Cawboe 1 (VF JSKa)wlas £ 15 YL
5 St oS sl 51 3 5 595 g5 esde



4‘ W|««j~ﬂ\“\aa,uw\ﬁw‘¢>uw;uu¢é

32°2T0"N

51°50'0"E

INTENSITY
Area (A)

0002-0.023

00230043

51°46'0"E

0043-0.084
00640084
0084-0.105
0105-0125
0125-0.146

01260188

1L

0166 0.187

Area (B)

DUDUZ-DH\H
[Joo1s-0028
[ 0026 -0.030
[ o039- 0051

I o051 - 0063
I 00530075
7 M 0075 - 0.088 o
I o.css-0.100

I 0 100-0.112

@ Field station
Inactive face|

32°26'0"N

51°47T0"E

Area(B) 2
Area(A) 3 ®) { om

0 m

4o Cadgn § gbY Slisle K (Suaxe degemo 08900 33 B g A Gblo 58 b Shukh Dulh o (S4id Y L ICh
9 (w90 S wi g wlelp Jbd pé Sl des Cumdan § 2l o SIS p 10 (S6, ST, S8) ol
S ol

019l bl 3559 9 by Suslh Slld p 9 2l Pro S owyp 30 Sk Sl dg 10 . SO
Aol -z Y ol -0 £ ol ! — A1

s les b oigb Bt gl L ol S S 3 G eshS Ve plas s LSl s #
3545 Shes a3 Ve-Fr bl b ols LS-F w0 Slas a3 VeI glialy b ole JuS)
(S g g b ol p o Do Sl y 5 lid s

5 Shas 4z ys PO IO linly b ol S0 3 Ses bt ggm b glinly b gla- JuS-Y

(S 5 g g B S sl g Sl b STy Sy



W))b&))ﬁ.k_.{kL}g[)\.@.ﬁ.@‘;.J}L?cﬁygk&b&@maswénjszbmle\c Jk

Slatin b 8 5 (CIVY JS) by gadlso b
rSae add 3o by A sluzel 5 Sles L 070,80SE
LB X 5 R baadlje b oy 4 (0 -\Y JS)
oSS o g 3 ol s el 3)ls Sl sean
St b e S o -F K8 b S Ss
(o= Jld baslal o 5 S5 addlae 5,40 ikt
Sl Coeal b Iy g L b plaslizal 5 g 5 (35
Shduy de ys Bho s — o pdld sl 51 5
(10 L 5l T sbaadlse b i 5 @ (saliaal Llowd

slas 5 Shes a5 100 gl b ole JuS-#

-Jrfﬁ*"b}u‘t‘-&;lﬂj@‘)}

-Jdlel slazal b Lg\.as‘_}..f candlles 55 90 (03 9dmen 53
Nadimi and ) dcwa o adie b 3,80 Oy o 8
.(Konon, 2012

WO slazel L (Gl -V JS) 5B oSS LS

Jg‘ﬂg..wb}ﬁ:\.\md_ﬁjﬁl{uﬂjgm:)gwj@):
(V8 SKE) andllan 35 50 ailaie (6l 5 Jsy Joke ol
o A sldzel 5 Slas L 040.85SE Silaseiio b JuS

51°4000"E 51°5000"E

S2°0°0"E 52°10°0"H

N
1 T_\ S
! D
“~ Lashoter stone quarry complex
[ —|
0 LK

32°20'0"N

wll

Pressure solution (Stylolite) 83 RF

Saiol b 0B W™ § Ol sl ™ 9 ddfliae 3590 dibaio 31 oud Lol (Sl s 3l ool oolu (s4ld - AN :VF . IO
axdllae 050 dilkuin 31 oy Jowo - (p Cawly WOl (G430 b woskae O s § (B g — 2 2 S



4# VO [ 49 5ul 10 o)l cpler Jln sl pa aalidead

;JLG BECH E) ‘51‘}’9# ‘51\.&6»')]3 BE) ol &LAL.&
:)\:dlwaurﬂjd%)dmbb@

Sy ploly LS ager ol Condye F

ot atB B g A ailis 33 55 i 35 5 gl
ol S Sl odd osly ool s (sla SnSls
Gy by Anen oS5 e g Jlad b 5 o g0 Sla S ager
“03 3w 53 lads b )l g ol il S s 42
SERCRHRPYRNE S O CRCR
S35 g5 posde ) agr Lo o end 5 LIS
& gl el ) S (S (slacS o Cales Sliainia 5
Clign 5 358 w55 b Sl Db
SaSs Sus S Gl s b S agr Clie b e

.3 g s.flédﬁ\ ol _,Iaf
SN ol

GR35 (2l Oy ad 4 Sl S 313 bS]

5555 oyl 5 S5 IS clails ol ¢SS
131 s o 31 Al o 0 3Y lie O s 5 pionn
al)lQJ&uwjuMqﬁfJQ\:Ajcﬁu
ae i Gle 4 e Oliediyl oo sla gloal,

S35 n S F el 35 (dilods Sl

S5 domid

5 ol e Ko S 8l b -
slzal o asdlas 3550 (o5 gudoes I e 9d Dlalllae
b sl SanSls 6l 5 o — I b St Lol
— s b SeSs Lol slul e lSTY 1 xiy Jsb
Gl ol s el g mSA s s
e 4sgema) Il Sldlas o3gdoee 3 b SanSls
— S oy — I slaslazel (zaY Sl le K
~Cgr = o pdled glasltzel Gl s 3L 5 o8
" s ey GRS el Sl B2
N 3 e S s et Lo, L sla
s, L o K Col Sllas o3sdow
ol Slalas o3 gdoee y3 o 8- B0 9 gy — Jld
FpS Sy Psl b szl oS a KKl 5l s o5l 5
035dous 53 Oyl 5 5B IS LS Wiy, 5l Jool>
Ll Slalae

Jrolo Sl SauSs d5b G513 ¢l 5 s b

L e e ol 6 (53 a2 Sl
Ll by e lie &S (6 sk el aosls b (L)
b S ol ol Kol Sldie ol ool AT Kosan L
iS5 gn sl o 8 5 gy n SenSls U b 2l 31
ts Mg A s okl fl Sl wis ol
adlae 5y50 go3gdous 3 1y Solitle gla SanSls

ol

S5l 51 ol e 6 S ol ¥
S s ey — Sl Lol slaslael b gl e
- b 1y 93 Sldlas S S Sl5 505 o8

S

54 W0 Ly L B S LS il -0

J«f}:cﬁ@bﬂ:\m\édjnl{w&sﬁw



W})JJ})j&_{Eb‘UW‘Q},cﬁygk}b&wdhﬂwwdoJ}JxA)éuM‘}:vaf Jk_

~ESSS l eslizal AYAY cow ol o (Sl 3 (LT (635l
hadlate sla_plie )3 b oS g il 3 iy 33 sl
25 GpFei ) s Gble glbag bl 4 lasb
el e ST Gl (S5 ) Sl

dominn ¥ O 1 $SGSS 55

c,_.:fﬂ\ QbLf;.:J‘ cQ‘J.L( wuw‘) AYVe "C“:UU’LJJJ

O

JNL::U l—#)]@—& @”L‘:“U’.‘."J 4 Y00 c.r c‘_gv\.&‘j
Sbls woldime s Olajle FYOF o Lol (V/Vevgree

Ol i8S Sdne

Jeos Y e LS5 e ooles (b ks
i 53 0T Coanl 5 Slatle 6K O3las 5 ba S sl
(S Glale Ko (63550 aadlle) £l S5l

M- Sl AF o5l oo she oo dlone (Ol S

B — sl a5 OYAY €y ¢ oD s

p ke dloms Ol o — (6551 gy (S5l O 5 A
FOY-YFY i A0 6 e ¢ e

YA e 65l ) o5 mge S W05 “g s ple
GIS 5 555 51 Srain Gl b soe 5 T b ol oy
Ol lnaS” w86 (AHP) 510 dldes Lo 595 &
Vo Fojled ca iy (63,)8 cwliiipe does (Ol

E) &L»L.& @\.5:.5:& ijd &_Lg.: &JL)‘; \Y’Af c.0 ‘LSZW
Olginal o &ils Olgial 3l bl sl S (glo J Ol g 2

REIART 4

SH el gileang Y4 “of (Sl el (s
S B D e R

o \Y (e p sl e

é.gl&o

‘5\.&&{}1{ r.» J-“""; AL RYZ ‘.C ‘)ji? ,.J‘ t&;’.:.a‘
sl Odme 53 Loy glsalols i eslizal L ¢Kiw gl
AY 0393 (Odne sl ‘5.:..&!:)}; —‘5«1.9 Loy cﬁ,i:JST

YFVY dis

eodkige 28T AYAY (] (i NI wes 3T

UAJJ;A CA.::JS‘ a‘.iﬁ.}‘.} cg_)b:v_‘ Od=e

i e O3l ol (lid o VA o SLIBT

Gluaig 5 ST g ple (g ATV (b el
Solils il mlis S wbobl Olghol i sl

s YOA ¢ ol 3 03 5 cp she ouaSisls clgiosl

5 Sl e s LSt Al e s b KSls
C‘J;‘:M‘ SLES o 05 a5 a5 Sluls UJ.AKC,.@:-LLM
Olgiol  orio oKl il wlid )l wlbOblL odd

oo VO (e cunkige 0USCiils

S 5bT (sla Sl adllan YA ¢ oy o o
Wi S5y p 6 p0lpl QLSS ke SanSls Sa s
Olghol o8ls o sle alomn ¢ iy 35 (slaBgy 3l ok oy

AYANYF Sl ¢ Voyled

adlles AVAY (¢ e S old “z (Pl F e (el
Sl eslamal b aw gyl anb o ol bl i slacST ol 531 Ly,
AA-AY aio AF o)L €Ot (ajl.c d>s RS }GlS

6‘)&5)').) C)L&SUG.& .G\VQ' (3X) 4@\.@.&.‘0‘ Lfb; 1e) ‘@LZMJ‘.)
é . . n

di.l.w Q)\&ﬁ C‘f;‘.‘.w‘ 9 U:-‘J.b BE) é:;&.a};) wor S
MLLA} 4)‘j:.:~ Sy C.‘Jﬂjﬁjﬂ Odan :63)}# éutjl.b} Lu’a\.a;b-\.w

Nojled Ol Uy cb; ) SR e



4# v | a9 J:L_ N0 oyl ;()L@;v- Jlv el ) aollb

Photogrammetric  Engineering and Remote

Sensing 54, pp. 1585-1592.

Buxton, T.M. & Sibley, D.F., 1981. Pressure
solution features in a shallow Burled limestone,
journal of sedimentary research 51.

Chung, C.F., Jeoerson, C.W. and Singer, D.A,,
1992. A quantitative link among mineral deposit
modeling, geoscience mapping, and exploration-
resource assessment, Economic Geology 87, 194—
197.

Davy, PH., Sornette, A. and Sornette, D., 1990.
Some consequences of a proposed fractal nature of
continental faulting: Nature 348: 56-58.

Falcon, N. 1969. Problems of the relationship
between surface structure and deep displacements
illustrated by the Zagros range. In: Kent, P.E.,
Satterthwaite,

E. & Spencer, A.M. (eds) Time and Place in
Orogeny. Geological Society, London, Special
Publications, 3, 9-21.

Ekneligoda, T.C., Henkel, H., 2006. The spacing
calculator software A visual basic program to
calculate spatial properties of lineaments,
Computers & geosciences 32, 542-553.

Hashim, M., Ahmad, S., Md Johari, M. A. and
Beiravand Pour, A., 2013. Automatic lineament
extraction in a heavily vegetated region using
Landsat Enhanced Thematic Mapper (ETM+)
imagery: Advances in Space Research 51: 874—
890.

Larbi, J., 2003. Effect of stylolites on the durability
of building stones: two case studies, Heron-
English edition- 48, 231-247.

Marghany, M. and Hashim, M., 2010. Lineament
mapping using multispectral remote sensing
satellite data: International Journal of the Physical
Sciences 5 (10):1501-1507.

Masoud, A.A., Koike, K., 2011. Auto-detection
and integration of tectonically significant
lineaments from SRTM DEM and remotely-sensed
geophysical data, ISPRS  journal of
photogrammetry and remote sensing 66, 818-832.

McClay, K.R., 2013. The mapping of geological
structures, John Wiley & Sons.

Sy 5 Odae Cxip L NYAF (Ol § Ods cCiin )l 9
QOFAF 5 SLee) VY oyles 318 Sledbl 5 LT Calg) 4

Aaesls d)}\} 9 )LAT ).‘.'é:

b 5 e 53 ol pulid e OYAF o LS

i FEO Ol g5 ¢ i T Szt Ol )

ctd 4‘)}»' ‘Jﬂ)?” (..d LQ\.LIALE 1) “)_54_:);\.{ ye) “swb‘i
Ko Oslee oz, LIl Gl by @l TaF
bl el slagy Sl & bt Cer Sl

i V7 0 e Oy 0,57 (pran3 3b Vs 4 yares

Agterberg, F.P., 1989. Computer programs for
mineral exploration, Science 245, 76-81.

Alipour, R., 2009. Structural analysis and
Structural and seismotectonic analysis of the main
recent fault zone and its effect on the Rudbar
Lorestan dam site. MSc Thesis, University of
Shahid Beheshti, Tehran.

Alipour, R., Sadr, AH. & Amini, P., 2017. The
analysis of the dynamics tectonic the Morvarid
fault at main recent Fault using remote sensing data
and fractal analysis. Journal of New Finding in
Applied Geololgy 11 (20), 125-138.

Ameen, M.S., Buhidma, I.M. & Rahim, Z., 2010.
The function of fractures and in-situ stresses in the
Khuff reservoir performance, onshore fields, Saudi
Arabia, AAPG bulletin 94, 27-60.

Aronoff, S., 1989. Geographic Information
System: A Management Perspective; WDL
publication: Ottawa, Canada,; p. 200.

Bathurst, R.G., 1991. Pressure-dissolution and
limestone bedding: the influence of stratified
cementation, cycles and events in stratigraphy,
450-463.

Berberian, M. 1995. Master ‘blind” thrust faults
hidden under the Zagros folds: active basement
tectonics and surface morphotectonics.
Tectonophysics, 241,193-224.

Bonham-Carter, G.F., Agterberg, F.P. and Wright,
D.F., 1988. "Integration of geological data sets for
gold exploration in Nova Scotia",



W}j}&j)j%{%b‘;)w‘uwcﬁydk}b&wdmwwdoJ}JxA)éuMM|vA Jx_

Volland, S. and Kruhl, J. H., 2004. Anisotropy
quantification: the application of fractal geometry
methods on tectonic fracture patterns of a
Hercynian fault zone in NW-Sardinia: Journal of
Structural Geology 26: 1489-1500.

Watkins, H., Bond, C.E., Healy, D., Butler, RW.,
2015. Appraisal of fracture sampling methods and
a new workflow to characterise heterogeneous
fracture networks at outcrop, Journal of structural
geology 72, 67-82.

WWW.Sasgis.org

Xypolias, P., Koukouvelas, 1., 2004. Fault trace
parameters as a tool for analysing remotely sensed
fault arrays: an example from the eastern Gulf of
Corinth, Greece, International journal of remote
sensing 25, 4685-469Yarahmadi, R., Bagherpour,
R., Taherian, S. G., Sousa, L. M., 2018.
Discontinuity modelling and rock block geometry
identification to optimize production in dimension
stone quarries. Engineering Geology 232, 22-33.

Yousefi, H., Ehara and S., Noorollahi, Y., 2007.
Geothermal potential site selection using GIS in
Iran, Thirty-Second Workshop on Geothermal
Reservoir  Engineering, Stanford University,
Stanford, California.

Zhang, X. and Sanderson, D. J., 1998. Numerical
study of critical behaviour of deformation and
permeability of fractured rock masses: Marine and
Petroleum Geology 15: 535-548.

Mohajjel. M., Fergusson.C.L., and Sahand.M.R.,
2003. Cretaceous—Tertiary convergence and
continental  collision,Sanandaj-Sirjan ~ Zone,
western Iran. Journal of Asian Earth Sciences 21,
397-412.

Nadimi, A., Konon, A., 2012. Strike-slip faulting
in the central part of the Sanandaj-Sirjan Zone,
Zagros orogen, Iran, journal of structural geology
40, 2-16.

Railsback, L.B., 1998. Evaluation of spacing of
stylolites and its implications for self-organization
of pressure dissolution, Journal of Sedimentary
Research 68.

Safaei, H., 2009. The continuation of the Kazerun
fault system across the Sanandaj—Sirjan

zone (Iran), Journal of Asian Earth Sciences, v. 35,
pp. 391-400.

Seung-Ik, P., Young-Seog, K., Chung-Ryul, R. and
Sanderson, D. J., 2010. Fractal analysis of the
evolution of a fracture network in a granite
outcrop, SE Korea: Geosciences Journal 14(2):
201-215.

Shupe, S. M. and Akhavi, M. S., 1989. Integration
of remotely sensed and GIS data for mineral
exploration:  Halifax Pluton area, Nova
Scotia,Canada: Geocarto International, 4-3, p. 49-
54.

Solomon, S. and Ghebreab, G., 2006. Lineament
characterization and their tectonic significance
using Landsat TM data and field studies in the
central highlands of Eritrea: Journal of African
Earth Sciences 46: 371-378.

Tercan, A.E., Ozcelik, Y., 2000. Geostalistical
evaluation of dimension stone quarries.
Engineering geology 58, p. 55-33.

Tibaldi, A. and Ferrari, L., 1991. Multisource
remotely sensed data, field checks and seismicity
for the definition of active tectonics in Ecuadorian
Andes: International Journal of Remote Sensing
12: 2343-2358.

Tillman, J.E., Poosti, A., Rossello, S., Eckert, A.,
1981. Structural evolution of Sanandaj-Sirjan
ranges near Isfahan, Iran. AAPG Bulletin 65, pp.
674-687.



10 o kot ¢ plez Jlo < 1144 50l

® . |
— & doi: 10.22077/jt.2021.3962.1098

Syl dwid Hl oolawl b o Klay o 9 dig) 9o émfa‘;mas
b S g8

*‘gs"il‘}fﬁ'm

Ol i o (i i o881 (ot 5 O jas Odms 0uSTHS cOkre guriliga 03 8 (ybskul -

LA S YRR VAV SR 1 ]
VEe el VYY1 b 90y g s

Sldllas 53 ol 0313 5l 3 IS8 s 5T Cow iz g il g b e 03 1y sl sla i Ol sl a5 Sle B 4
IS bl s A1y sla KOS Ol e i ph o sl iy S-S IS 8 55 o8 ulide oS 57 (sla bl cailate o) s
ol (sl S el 5158 5 ¢ i (sla S ntin il p ool b (gl gy Ml 5 e oty ool 48 8 515 o 553550 e
3l 53 ol ok Eomy T 1 szl (Slacyssitone 5 dmslin oa b la 5y cpl s Lo a8 S 574wyl JS5 o plorl 5 il
1y (Y mean) dow o o5 p ity (il gmalol ioie 5 Colas o SIS 5 sliowl 5 2287 (gla KauSls 3l eslinl b 2515 0ds 5,57
g5 ol Bl Sl ¢ il s 53 o8 3l eslizal 53 1555 (B yme (loc) bl 57 a5 (2515 ok il 3 L ol s oS LS n s
S, 51 ke S8 5 LSSl S (sle S 5 (sl ooyl pn b by slaaig 55 [i5Ts (sla sSIN gl cglailate (gla il b eSS 6
s 51| Sslo lew Lisle (2013) b o 5 sla s, 5l oslizal 35 4 8 L3 glasb ulie 55 b 55,05 Coenl oS
L'msﬁu’f:l..uC.,J.r—du.Rf5h=;|>L'):i?\._.a4......«l>uL;l.auij).3}“:.6«a:l:cgjﬁ:&h_}‘”ngpﬂgﬁ)&iﬁuiﬁbdhc‘u\}
Sy S S 4 53 el olie Gl olide 53 IS8 Es el g (Sl 03l Dlslons 5 S8y sla Sl 55 RE il 5
5 oslizal gy 5 L (ki 3 Cmaln 5515 385 (b3 5 Sl b Como J 287 ) sty ( S8 85 (slaginl b s il

Ol sl o3 Kl o5 g ¢ 25T Sl ¢ SIS 5 o iiS” KauSls 1 (sols™ sdojlg

malimi@birjandut.ac.ir :J swe odiws 4



w@&?;su)uuMm;lagmlgaﬁaﬁ%);dli.:jfgmg:bv 4%_

Determination of deformation in Bahlgerd shear zone by
using geometry small-scale Structures

Alimi .M.A 1*

1- Assistant Professor, Department of Mining Engineering, Faculty of Mining, Civil and Chemistry, Birjand University of
Technology, Birjand, Iran

Abstract

Behlgard shear zone in eastern Iran has deformed Eocene flysch on the border with the ophiolite
sequence south of Birjand. In field studies of the region, small-scale structures that are formed in brittle-
ductile deformation have been considered as strain marker for assessing local deformation. For this purpose,
first analytical methods based on the geometry of pattern of extension fractures, foliations, deflection of
markers and initially elliptical particles have been used then these methods are compared and the limitations
of their use are discussed. In the estimated values of strain using extension fractures and the curvature of
foliation, the area under the distance-strain curve determines the mean shear strain (y mean), Which should
be introduced by parameter of the intensity of strain localization (liec). In using foliations in determining
the strain, recognizing the relationship of this type of fabric with regional structures, the difference of strain
patterns in shear zones with parallel and wedge-shaped walls, foliation refraction affected by the behavior
of rocks, It is important and should be considered on a regional scale. Graphical methods such as Lisle
(2013) due to the simplicity and calculated parameters of shear strain and volume change as compared to
other methods is preferred. Methods for calculating the mean of R data due to the simplicity of determining
the R¢ parameter in elliptical markers and simple mathematical calculations to determine deformation at the
regional scale. In applying different methods for determining deformation parameters, in order to control
the validity of the assumptions and accurate assessment of multiple markers and strain should be used.

Keywords: extension fracture, foliation, strain marker, Bahlgerd shear zone, east of Iran
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Abstract

The Sarvak and llam Formations in the Zagros sedimentary basin are known as hydrocarbon reservoir
formations. More than half of the hydrocarbon fields in the Zagros Basin on the Sarvak and Ilam horizons
contain hydrocarbons. In this research, to identify areas with hydrocarbon potential of the horizon of Sarvak
and llam at Bandar Abbas hinterland, parameters such as outcrops of formations, main faults, salt plugs,
isopach maps and upper sediment volume of formations from the geological map of the region and well
data were extracted. With designing a network inference among data and using Fuzzy logic method with
the high hydrocarbons, potential of the Sarvak and Ilam horizons were identified in the Bandar Abass
hinterland. This area identified as a relatively weak area in terms of exploratory potential in Sarvak and
Ilam reservoir horizons. 68% of the hinterland region has low hydrocarbon potential, 18% has medium
hydrocarbon potential and only 14% has high hydrocarbon potential for exploration in Sarvak and llam
horizons. However, considering the effect of anticlines, the mentioned percentages for areas with high
hydrocarbon potential reduced to 4.3%. Together, it seems that the anticlines of South Gashu, Bastaneh,
Kisn, West Namak and Suru have hydrocarbon potential in Sarvak and llam horizons.

Keywords: hydrocarbon distribution, fuzzy logic, structural factors, Sarvak and Ilam Formations
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Qt: Low level piedment fan and vally terrace deposits
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