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1-Introduction

Orogenic belts are often associated with crustal-scale shear zones that control the tectono-metamorphic
evolution of continents (Fossen & Cavalcante, 2017). Oblique convergence of continental plates gives rise
to widespread transgressional systems that undergo general non-coaxial deformation, incorporating both
shortening and lateral motion of the plates (Jones et al., 2004). Analysis of transpression in orogenic belts
indicates that slip partitioning along convergent margins is influenced by the direction and angle of plate
motion (Mohajjel & Fergusson, 2000; Zhang & Teyssier, 2013; Festa et al., 2015; McCaffrey, 1992; Liu et
al., 1995; Teyssier et al., 1995). Exhumed mylonitic zones within transpressional belts provide key tools
for investigating the structure and kinematics of rocks transported from depth to the Earth’s surface
(Sarkarinejad & Goftari, 2019). In such zones, non-coaxial deformation typically occurs with both simple
shear and pure shear components (Passchier & Urai, 1988; Wallis, 1992; Wallis et al., 1993; Fossen &
Tikoff, 1993; Simpson & De Paor, 1993). Kinematic vorticity numbers (Wk) are dimensionless parameters
used to determine the relative proportions of simple shear and pure shear in high-strain regions, expressing
the relationship between strain and internal rotation (Truesdell, 1953; Means et al., 1980; Xypolias, 2010).
In recent decades, various indicators and methods have been proposed to quantify the proportion of the
non-coaxial component of flow (Passchier, 1987; Wallis et al., 1993; Simpson & De Paor, 1997; Jessup et
al., 2007; Das et al., 2016). Recent studies on the Zagros orogenic belt have reported significant advances
in vorticity analysis (Sarkarinejad & Azizi, 2008; Sarkarinejad & Derikvand, 2017; Behyari & Kanabi,
2019a, b; Sheikholeslami et al., 2019). These works presented vorticity values for transpressive zones in
the hinterland of the Zagros belt and demonstrated that many zones consist of a combination of simple
shear and pure shear components, representing general shear. The Alvand intrusive body hosts multiple
shear zones showing different mechanisms, which may have formed in relation to the emplacement of the
intrusion. In this paper, one of the shear zones located in the northwest of Alvand is investigated.

2-Material and methods

For the study of microstructures at the microscopic scale, oriented samples were collected in the XZ plane
(perpendicular to foliation and parallel to lineation). The prepared thin sections were examined under a
polarizing microscope from mineralogical, Petro fabric, and microstructural perspectives to determine the
shear sense. To analyze the vorticity of the shear zone, plagioclase porphyroclasts suitable for measurement
in the two principal planes, XZ and ZY, were selected. The required angles and the degree of ellipticity of
plagioclase crystals were then measured using EllipseFit software, and the necessary diagrams were
subsequently plotted in Excel.
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3-Results and discussions

Microstructures of quartz and feldspar in shear zones are important tools for estimating deformation
temperatures. Based on experimental and field studies, each type of dynamic recrystallization mechanism
in quartz occurs within a specific temperature range (Passchier and Trouw, 2005) (Fig.1). In the studied
samples, dynamic recrystallization of quartz and feldspar is widespread. Feldspar exhibits higher resistance
to deformation compared to quartz, making its dynamic recrystallization more difficult; it generally
activates at temperatures above 450-500 °C and commonly develops at temperatures exceeding 600 °C. At
lower temperatures, feldspar mostly behaves in a brittle manner and only undergoes plastic deformation
and recrystallization at higher temperatures (Stipp et al., 2002; Tullis and Yund, 1985).

Among the microstructural features of quartz, grain boundary area reduction and grain boundary
migration are commonly observed in thin sections. Grain boundary migration in quartz typically becomes
active at temperatures above approximately 500-550 °C, while grain boundary area reduction indicates a
tendency of the system to minimize surface energy, which is enhanced under higher temperatures and
prolonged strain.
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Vorticity values obtained from the studied shear zone (0.7—-0.8) indicate that the zone experienced general
shear deformation. Such values suggest that deformation was neither entirely simple shear nor purely pure
shear but a combination of both components (Wallis et al., 1993; Xypolias, 2010). The simultaneous
presence of simple shear and pure shear components implies that, in addition to shear displacement,
flattening also played a significant role in deformation. This pattern is consistent with thrust-related shear
zones in compressional regimes, where convergent forces enhance the contribution of pure shear in addition
to shear displacement (Fossen, 2010).

From a tectonic perspective, these observations indicate that the studied shear zone was active under
high-pressure, crustal-convergent conditions. Microscopic evidence, including dynamic recrystallization of
quartz and feldspar, grain boundary migration, and reduction of surface energy, confirms that deformation
occurred in a ductile regime at relatively high temperatures. Therefore, integrating microstructural data with
vorticity analysis clearly shows that the studied shear zone is a thrust-related zone with general shear
deformation formed under crustal-convergent conditions.
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Similar studies in Iran have reported consistent results. For instance, Sarkarinejad et al (2015) reported
vorticity values of 0.7-0.8 for the Dezvir shear zone, indicating a combination of simple shear and pure
shear components. In the Zagros, for example, Sarkarinejad and Derikvand (2017) reported vorticity values
ranging from 0.7 to 0.89, consistent with general shear patterns. Moreover, investigations in mylonitic
zones of northwest Iran and various parts of the Zagros (Sarkarinejad & Azizi, 2008) show that deformation
in many Iranian shear zones can only be explained by a combination of simple shear and pure shear.
Therefore, the results of this study are fully consistent not only with global models but also with previously
reported patterns of shear zones in Iran.
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Fig 2. Diagram of the percentage of simple shear and pure shear in the shear zone using the PAR and RGN methods

4-Conclusion

Microstructural observations and vorticity analysis in the studied thrust-related shear zone within the
granite indicate that this zone operated under general shear conditions. The vorticity values calculated using
the PAR and RGN methods (0.6—0.8) reflect a combined contribution of simple shear and pure shear. This
pattern is consistent with thrust shear zones in convergent settings and suggests that deformation was not
limited to shear displacement but also involved a significant component of crustal shortening. The presence
of grain boundary migration recrystallization in quartz and recrystallization in feldspar provides strong
evidence that the studied shear zone was active under relatively high-temperature conditions
(approximately 500 to over 600 °C). The integration of vorticity and temperature data clearly indicates that
the thrust shear zone developed under high-pressure, crustal-convergent conditions and acted as a pathway
for the displacement and emplacement of granitic bodies. Such evidence not only confirms the general
shear nature of the zone but also demonstrates that deformation within this shear zone was contemporaneous
with tectonic and magmatic processes at elevated temperatures.

5-References

Azizi, H., Daneshvar, N., Rafat, Gh., Asahara, Y., Horie, K., Takehara, M., Kon, Y., Minami, M., Anma,
R., 2024. O—Hf isotope ratios of Alvand S-type granite, western Iran, reveal crustal melting in an
extensional regime. Lithos 464—465, 107437. https://doi.org/10.1016/j.1ithos.2023.107437

Behyari, M., Kanabi, A., 2019a. Constraining of strain ellipsoid shape from sectional data in the au bearing
shear zone west of Iran. Acta Geodyn Geromater 16, 131-143.
https://doi.org/10.13168/AGG.2019.0010

Behyari, M., Shahbazi, M., 2019b. Strain and vorticity analysis in the Zagros suture zone (W Iran):
implications for Neo-Tethys postcollision events. Journal of Structural Geolology 126, 198-209.
https://doi.org/10.1016/].jsg.2019.06.002

Das, J.P., Bhattacharyya, K., Mookerjee, M., Ghosh, P., 2016. Kinematic analyses of orogen-parallel L-
tectonites from Pelling-Munsiari thrust of Sikkim Himalayan fold thrust belt: Insights from multiple,

128 ISSN: 2717-0764


https://doi.org/10.1016/j.lithos.2023.107437
https://doi.org/10.13168/AGG.2019.0010
https://doi.org/10.1016/j.jsg.2019.06.002

aVa

shahid Chamran Adv. Appl. Geol. Winter 2026, Vol. 15 (4): 126 - 144

University of Ahvaz

incremental strain markers. Journal of  Structural Geolology 90, 61-75.
https://doi.org/10.1016/.jsg.2016.07.005

Derikvand, S., 2021. Quantitative kinematic analyses of the Darizhun shear zone within the hinterland of
the Zagros orogenic belt, Iran. International Journal of Earth Sciences 110(2), 609-626.
https://doi.org/10.1007/s00531-020-01976-9.

Festa, V., Prosser, G., Caggianelli, A., Grande, A., Langone, A., Mele, D., 2015. Vorticity analysis of the
Palmi shear zone mylonites: new insights for the Alpine tectonic evolution of the Calabria-Peloritani
terrane (southern Italy). Geological Journal 51, 670—681. https://doi.org/10.1002/gj.2673

Fossen, H., Cavalcante, G.C.G., 2017. Shear zones — a review. Earth Science Review 171, 434-455.
https://doi.org/10.1016/j.earscirev.2017.05.002

Fossen, H., Tikoff, B., 1993.The deformation matrix for simultaneous simple-shearing, pure-shearing and
volume change, and its application to transpression—transtension tectonics. Journal of Structural
geology 15, 413-422. https://doi.org/10.1016/0191-8141(93)90137-Y

Ghosh, S.K., Ramberg, H., 1976. Reorientation of inclusions by combination of pure-shear and simple-
shear. Tectonophysics 34, 1-70. https://doi.org/10.1016/0040-1951(76)90176-1

Jessup, M.J., Law, R.D., Frassi, C., 2007. The Shear-Rigid Grain Net (RGN): an alternative method for
estimating mean kinematic vorticity number (Wm). Journal of Structural Geology 29, 411-421.
https://doi.org/10.1016/].jsg.2006.11.003

Jones, R.R., Holdsworth, R.E., Clegg, P., McCaffrey, K.J.W., Tavarnelli, E., 2004. Inclined transpression.
Journal of Structural Geology 26, 1531-1548. https://doi.org/10.1016/].jsg.2004.01.004

Liu, L., Zhou, D.W., Dong, Y.P., Zhang H.F., Liu, Y.J., Zhang, Z.J., 1995. High pressure metabasites and
their retrograde metamorphic P-T—t path from Songshugou area, eastern Qinling Mountain. Acta Petrol
Sin 11,127-136. https://doi.org/10.1111/jmg.12527

McCaffrey, R., 1992. Oblique plate convergence, slip vectors, and fore arc deformation. Journal of
Geophysics Research 97, 8905-8915. https://doi.org/10.1029/92JB00483

Means, W.D., Hobbs, B.E., Lister, G.S., Williams, P.F., 1980. Vorticity and non-coaxially in progressive
deformations. Journal of Structural Geology 2, 371-378. https://doi.org/10.1016/0191-814 (80)90024-
3

Mohajjel, M., Fergusson, C.L., 2000. Dextral transpression in Late Cretaceous continental collision,
Sanandaj-Sirjan zone, western Iran. Journal of Structural Geology 22, 1125-1139.
https://doi.org/10.1016/S0191-8141(00)00023-7

Passchier, C.W., 1987. Stable positions of rigid objects in non-coaxial flow-a study in vorticity analysis.
Journal of Structural Geology 9, 679—690. https://doi.org/10.1016/0191-8141(87)90152-0

Passchier, C.W., Trouw, R.A.J., 2005. 2* edition, Microtectonics. Springer, p. 366.

Passchier, C.W., Urai, J.L., 1988. Vorticity and strain analysis using Mohr diagrams. Journal of Structural
Geology 10:755-763. https://doi.org/10.1016/0191-8141(88)90082-X

Sarkarinejad, K., Azizi, A., 2008. Slip partitioning and inclined dextral transpression along the Zagros
Thrust System, Iran. Journal of Structural Geology 30, 116-136.
https://doi.org/10.1016/].jsg.2007.10.001

Sarkarinejad, K., Derikvand, S., 2017 Structural and kinematic analyses of the basement window within
the hinterland fold-and-thrust belt of the Zagros orogeny, Iran. Geological Magazine 154, 983—1000.
https://doi.org/10.1017/S0016756816000558

Sarkarinejad, K., Goftari, F., 2019. Thick-skinned and thin-skinned tectonics of the Zagros orogeny, Iran:
constraints from Structural, microstructural and kinematics analyses. Journal Asian Earth Science 170,
249-273. https://doi.org/10.1016/j.jseaes.2018.10.021

Sepahi, A.A., 2008. Typology and petrogenesis of granitic rocks in the Sanandaj-Sirjan metamorphic belt,
Iran: with emphasis on the Alvand plutonic complex. Neues Jahrbuch fiir Geologie und Paldontologie-
Abhandlungen 247(3), 295-312. https://doi.org/10.1127/0077-7749/2008/0247-0295

Shahbazi, H., Siebel, W., Pourmoafee, M., Ghorbani, M., Sepahi, A.A., Shang, C.K., Abedini, M.V., 2010.
Geochemistry and U-Pb zircon geochronology of the Alvand plutonic complex in Sanandaj—Sirjan
zone (Iran): new evidence for Jurassic magmatism. Journal of Asian Earth Sciences 39 (6), 668—683.
https://doi.org/10.1016/j.jseaes.2010.04.014

129 ISSN: 2717-0764


https://doi.org/10.1016/j.jsg.2016.07.005
https://doi.org/10.1007/s00531-020-01976-9
https://doi.org/10.1002/gj.2673
https://doi.org/10.1016/j.earscirev.2017.05.002
https://doi.org/10.1016/0191-8141(93)90137-Y
https://doi.org/10.1016/0040-1951(76)90176-1
https://doi.org/10.1016/j.jsg.2006.11.003
https://doi.org/10.1016/j.jsg.2004.01.004
https://doi.org/10.1111/jmg.12527
https://doi.org/10.1029/92JB00483
https://doi.org/10.1016/0191-814
https://doi.org/10.1016/S0191-8141(00)00023-7
https://doi.org/10.1016/0191-8141(87)90152-0
https://doi.org/10.1016/0191-8141(88)90082-X
https://doi.org/10.1016/j.jsg.2007.10.001
https://doi.org/10.1017/S0016756816000558
https://doi.org/10.1016/j.jseaes.2018.10.021
https://doi.org/10.1127/0077-7749/2008/0247-0295
https://doi.org/10.1016/j.jseaes.2010.04.014

aVa

shahid Chamran Adv. Appl. Geol. Winter 2026, Vol. 15 (4): 126 - 144

University of Ahvaz

Sheikholeslami, M.R., Ghassemi, M.R., Hassanzadeh, J., 2019. Tectonic evolution of the hinterland of the
Zagros Orogen revealed from the deformation of the Golpaygan Metamorphic Complex, Iran. Journal
of Asian Earth Sciences 182, 103929. https://doi.org/10.1016/].jseaes.2019.103929

Simpson, C., De Paor, D.G., 1993. Strain and kinematic analysis in general shear zones. Journal of
Structural geology 15, 1-20. https://doi.org/10.1016/0191-8141(93)90075-L

Simpson, C., De Paor, D.G., 1997. Practical analysis of general shear zones using the porphyroclast
hyperbolic distribution method: an example from Scandinavian Caledonides. In: Sengupta S (ed)
Evolution of geological structures in micro to macro scales. Springer, Netherlands, 169-184.

Stipp, M., Stiinitz, H., Heilbronner, R., Schmid, S.M., 2002. The eastern Tonale fault zone: a ‘natural
laboratory’ for crystal plastic deformation of quartz over a temperature range from 250 to 700 °C.
Journal of Structural geology 24(12), 1861-1884. https://doi.org/10.1016/S0191-8141(02)00035-4

Teyssier, C., Tikoff, B., Markley, M., 1995. Oblique plate motion and continental tectonics. Geology 23,
447-450. https://doi.org/10.1130/0091-7613(1995)023<0447: OPMACT>2.3.CO;2

Truesdell, C., 1953. Two measures of vorticity. Journal of Rational Mechanics and Analysis 2,173-217.

Tullis, J., Yund, R.A., 1985. Dynamic recrystallization of feldspar: A mechanism for ductile shear zone
formation. Geology 13(4), 238-241. https://doi.org/10.1130/0091-
613(1985)13<238:DROFAM>2.0.CO;2

Wallis, S.R., 1992. Vorticity analysis in a metachert from the Sanbagawa Belt, SW Japan. Journal of
Structural Geology 14, 271-280. https://doi.org/10.1016/0191-8141(92)90085-B

Wallis, S.R., Platt, J.P., Knott, S.D., 1993. Recognition of syn-convergence extension in accretionary
wedges with examples from the Calabrian Arc and the Eastern Alps. American Journal of Science 293,
463-494. https://doi.org/10.2475/ajs.293.5.463https://doi.org/10.2475/ajs.293.5.463

Xypolias, P., 2010. Vorticity analysis in shear zones: a review of methods and applications. Journal of
Structural Geology 32, 2072-2092. https://doi.org/10.1016/.jsg.2010.08.009

Zhang, Q., Teyssier, C., 2013. Flow vorticity in Zhangbaling transpressional attachment zone, SE China.
Journal of Structural Geology 48, 72—84. https://doi.org/ 10.1016/j.jsg.2012.12.006

. HOW TO CITE THIS ARTICLE:

i Izadikian, L., Torkian, A., Taheri, M., 2026. Investigation of deformation and kinematic characteristics
! of the shear zone in northwest Alvand. Adv. Appl. Geol. 15(4), 126-144.

i DOI: 10.22055/aag.2026.50748.2537

E https://aag.scu.ac.ir/article 20555.html

©2026 The author(s). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as
long as the original authors and source are cited. No permission is required from the authors or the
publishers

130 ISSN: 2717-0764


https://doi.org/10.1016/j.jseaes.2019.103929
https://doi.org/10.1016/0191-8141(93)90075-L
https://doi.org/10.1016/S0191-8141(02)00035-4
https://doi.org/10.2475/ajs.293.5.463
https://doi.org/10.2475/ajs.293.5.463
https://doi.org/10.1016/j.jsg.2012.12.006

a

B - . wa o I . b
fo)l.o.w YA 0,99 AR uw) w)w L§‘>)'.’)L§ gs“"’L““’L}’*‘Q) ;”TIQ’VA':-’@’
L

Wgl oy Jlos (o yy Ay, (S L s S (S99 (A58 slod (o y
b oo
Ol ot s o oS3 sl aple odSil gl s 03,5
ol ol
Ol e i egs ol il pple 0d iy o olidnunj 095
Ol 5 Sl
Ol e s o ol ol ool oaSail gl e 03,5

Lizadi@basu.ac.ir
VE /P o b Ve K/ VI il o g b

W eSS 5 Gridled Ceew & (el 5 00,5 550 |y Wll (Sl S e0gs 1 plaite laee e Jled o aslllas 550 (0 agy
S5 55 SlaSiw &5 Cenl ()l o s iy 55 0 R 50 Wodgi (785 5 5l (o Wgll ($39i 0095 e (oo LS ) ©pE 0 Ceem
9 OelS 95 R 5,155 (By5kil el JSCB s 5l (g daled aalllae 8590 (o5 dige el 03,5 @lad | Sl 95 - el 5 o b
Sibg ol ye cwl LS OB Y jLad g ol )8 il a0 80 B B:+ sgu> gles baylpd [ Sily a5 vws so lis |y coSoyun 5 od . eSS
o ails a3 5 (porphyroclast Aspect Ratio) cudlS'syed,s s pmll o Sy 59 5l (o3 4ty sl slake 3,51 Sy (s
5y90 &los,S L) Lo akgs (el 50 Mg 80 loim a5 Lewals lacuns S9id by, 90, 40 .Cuwl ool oolaiw! (Rigid Grain Net)
ool Sy 09 GAlE b sogoe by Kby aS aws go Las 1) AL <8 jlade conls ol b, 99 oolaiwl b olol Juloo aslass 3 1 8 ool
(i sl pogdle Wigll g Jlad o [usSixe (S iy oS Sl BT 5| (Sl @l cnl il (e 5l s BB allge ol en
el o0l dslllan 550 digy [, diwgy (Sdbeattd Culed H0 g (SadolisS e

il o ALET0 o ol Looe (o iy kS ladS

a4 loe! 5 a5 sin SlacKin Solaiw 5 sle doddio—)
(Sarkarinejad and Goftari, 2019) wloas 03,51 ‘ys) ool )3 (S slaaig Heax b Gl oliasS slavs oS
ailge 50 ;o b jemapnpnd S5 S0 Voars bargs ol ;o (Fossen and Cavalcante, 2017) aiws ol jor (glaing
Passchier and Ural, ) e oo 7, (oo oy g 0ol oy gt Sbml cel gl Dlrio bl ol Ses
1988; Wallis, 1992; Wallis et al., 1993; Fossen and SR el (IS 50 Cod a5 09l e 00, b )ladl s
slael (Tikoff, 1993; Simpson and De Paor, 1993 5 5,1 1,5 (non-coaxial general deformation) __ssac
et Slp o o9 @l (WK) (22ls i il M Slmio Ly &S o 5 SabolisS sloailge Lol
G5 L Gbls )0 A (A g 0ol i slaadle o 25295 slooi o8 3 Ladl 5 Ll .(Jones et al., 2004)
o b Bl Az g S G bl g aisea VL sl jye o (slip partitioning) i) a5e5 45 ans o lis

Truesdell, 1953; Means et al., 1980;) oS Mohajjel ) coul Slio a4 5 W‘Pﬁb o ) S
el & 29 2 4 75“'-“

slaghsy g sl 3l ans wiz s (Xypolias, 2010 and Fergusson, 2000; Zhang and Teyssier, 2013;
Festa et al., 2015; McCaffrey, 1992; Liu et al.,
Ogei y Susghee slaaiyy (1995; Teyssier et al., 1995

S by j9omeps f adlie o pd (55l oS Gl (oo
Passchier, 1987; Wallis et al., 1993;) <ol oo
Simpson and De Paor, 1997; Jessup et al., 2007; o Sl o il (Gl slaany e Jobo o a8l

'Y



¥ O)Lo.ai} YA 0)90 AfF-¥F QL"“""“)

a

s A . .
Wyt 8 B i

2013; Mahmoudi et al., 2011; Shahbazi et al., 2010;
.(Zhang et al., 2018

Ohwals Jols sdshe lacoil s Lol sla B

g wili)ee (g (CugSns 5wt 5005 9 D
2 el ats el S ol o8 Gl S (oS 5
5 Sl sse oilS g Jold 358 c0 o dilaie (pl
Gl cil Sen &5 wites ol § Leeals JIUT
sl o slacal glails <l ogdle a5 s (Granular)
(Flow texture) oL ,> «(Porphyritic) (s,.8,s <dl

(bY &) @y Jso)

slails S8l jo 08l o samlive 3 (€Y JS) Myrmekite)

CaSe o (Perthite) <5,
oyl by 8L o Lol wiis aa pa LoyE byl
3 L1y lesl a0 (e S5 Subye
3 (CeS98) lwald s glajsly adlare slacil,S
Olas Sisig (hgels (B g W) )13 5 ) slayeh i
U5t oleSle clls yo Laid _igsls £33 ol 45 aimd o
, .(Passchier and Trouw, 2005) Y &) o,.5
e yo sl ok gl cgl (she e slai 5l (>
@b Sz 4S5 0gd o odalin (S5 pogas lwals
eleSle Sl slea L by cdl 5 wil ol
5o a5 auS e olxl | (Magmatic fabric / alignment)
Vernon, 2004; Passchier ) w1 o 99590 LSl (b > il
il S 5y sl ise o adl (and Trouw, 2005
oals (Overprint) oolsl,d <8l ol (59,0 sishe (5,155
S50 bz b g w5 4l 2352 Jlewald sla ol
D ygeody Cad yy S8 (om0 9590 slrdiged o ailazd 5 I8
Sy Jlwals ey )3 o sk slajlys 5 LaaS,
Eo S CoSasee (rizmen (DY JSD) 958 e oy
3 Samlty Jonslh 5,5 a5 5 (s, slag
do o (et 5o OV JSE) Conl 4l anwgi DISHPL
Ol sbiwly o 9 @1 JS0) aidly 23 2 lwald sla sl
Deer et al., 2013; Philpotts ) wlazs 5 )13 IS $o
.(and Ague, 2009; Vernon, 2004; Barker, 2013

\YY

(O o —g i a3l Sldlas 4o (Das et al., 2016

Cool 0ol )55 2lsb el jo g BB dyiny
Sarkarinejad and Azizi, 2008; Sarkarinejad and )

Derikvand, 2017; Behyari and Kanabi, 2019a, b;
Samani et al., 2019; Samani, 2017 Sheikholeslami

3595 sy sy ol polie Sldlas ol (et al., 2019
3l a5 Wlools Lis 5 Wloo S Sl ) ol s - o
Ao Sy g odle Jip sbadlie 5l (oS 5 Shp sleay
51> (General shear) oses oy S job 4 g sitn
S Sl goaale Dy ladiyy Glire sl (55985 0055
L bl ) cenl (e 5 s oo lis GilSe sl STg5le
o Hldg cpl joanil ead S gl (6, Sl penilSe
5,5 U5 Sigll il s Jlad o 85 5 sloaigy
ol 43T 18 ) 050 (Sl

o (ol Koo 9 (ol (a0 5=¥

Ngll (639 0095 3,0 Jloud (15us adlllas 3,50 (L3 argy
ol oah LSS paas d o sk WA 3
GiF 5o Wedg 1 yS 55 5 (S gl 3T g () USL2)
L 55555 Sl o el (s~ ki dige 555 0
Shahbazi et al., ) oS o adad |, Suljgy - b5 oy
3 Ol - g 4y (2010; Azizi et al., 2024
S8 65550 Olnl 5 & eSes gl (5958 A
Gl bt Fiws L 5] wigll 635i5 oogi el i8S
(Ca5329) Lrlgas (5,08) S5l 00,81 Gl 51 (orrmss
ol el o> (Sepahi, 2008) coul (cudlS) ol g
Slald s slacn 58 b (55085 ol S 1) 0og
by o3k, ey cpl (Sepahi, 2008) was o JoSis
Chiu et al., ) cuul sads jshie 13 Jlo ;eales VOY-VVY
2013; Mahmoudi et al., 2011; Shahbazi et al., 2010;
S e 3l Glalae (Zhang et al., 2018
Ol p28S laome S ) o (65 IS lej 5 igll 2l S
k8 Sldlae &SI o (Azizi et al.,, 2024) seo o

Chiu et al., ) ailes,S Byme |, iil)5,8 SigiSS Loy



a

: 3 & LN
W . ‘.. . o & e . . 4
¥ O)Lw» AYA 0)30 NF-¥F %) ) Mw Lgoﬁ)lf G“L"*’u*") ;.‘ﬂj‘orf/:/,sﬁl,
"
48"1.8'0"E 48"29'0"E 43°2f,'o-'E 48“2[8'0"E
[ 7T %
34°52'0"N— B
34°48'0"N+
34°44'0"N+
012 4 8 T T
Kilometers Legend
Faults
Diorite- Gabb i o
:l G‘::]:e e ::(::f::: /////, Residential_area
- Gabbro Schist 5777 Shear zone

(O pss 552 2aSy s 5l 48,5 ,5) anlllas 5,90 ablate 5 Wigll gl o) At =) IS5
Figure 1- Geological map of the Alvand pluton and the study area (modified from the 1:100,000 Tuyserkan geological
map).

Myrmekite

S JoS5 (€) ey 8l (B) aigh ol S 55 Sl o S538 e 5 (o S ) oS lo 2l b Sl il @) <Y S

Rebse dlml (pleSle b 5o a5 TRl Sids) (gl () 5 jLwald 55k
Figure 2. (a) Magmatic or flow fabric defined by the preferred orientation of feldspar phenocrysts in the Alvand granite,
(b) perthitic texture, (c) formation of myrmekite by feldspar recrystallization and (d) zoning extinction in plagioclase

formed under magmatic conditions.
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Figure 6- PAR diagram for estimating the Wm value. The plots show the aspect ratios of porphyroclasts (horizontal axis)

versus their rotation angles (vertical axis).
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