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The pattern of folding, faulting and its role in the location of mineral matter in Gon-

haran deposit, west of Isfahan
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Abstracct

Gonharan district is located 26 km east of Daran city in the Sanandaj-Sirjan area and in the Melair-Isfahan
metallurgical belt.From the structural point of view, the main fold consists of an anticline with a WNW-ESE
trend and an axial inclination towards the ESE and close to its plunge location. A secondary fault with a north-
west-southeast trend is also located in the south of the range. The slope of low layers and layering levels in the
Lower Cretaceous rock-layer units shows the main concentration with a slight slope towards the ESE (105/16)
approximately parallel to the Chinese axis. The faults collected in the study area are divided into four categories
according to the direction and mechanism of movement, the category of reverse to transpressional faults with
a WNW-ESE direction and a slope towards the NNE with a maximum concentration of ten percent in 50.020
is statistically the most abundant category of the faults are limited. The rock units in the area include limestone
and lower Cretaceous marl in the Aptian-Albian scub and Quaternary sediments.Gray limestone with orbitulin
in the lower part hosts most of the mineral matter, and marl and clay limestone are placed on it in a continuous
and even slope.The mineralized dolomitized sections are mostly related to the reverse fault zones and have a
tendency to be approximately parallel to the reverse faults and fracture faces.The dolomitized parts are brittle

and brittle, and most of their mineral veins are approximately parallel to the tensile sheets and normal faults.

Key words: Folding and faulting, Madhemadani site, Bakhtar of Isfahan, lead and zinc, Gonharan.
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Calculation of failure points in the folded areas using geomechanical data: A case
study of Magu Northwest of Tabas region

Hamidreza Ahmadzadeh ', Zeynab Alimoula >, Ebrahim Gholami }, Mahmoudreza Hayhat*
1. PhD student in Tectonics, Department of Geology, Faculty of Science, University of Birjand,
Birjand, Iran
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Abstract

Nowadays, the foundation and basis of drilling networks designs in areas with hydrocarbon potential are based
on detailed geomechanical and geological information and the use of related software and the integration of
this data and its inclusion in design is an integral and fundamental. Therefore, before exploratory drilling, it is
necessary to evaluate the tectonics conditions of the area in order to select the best places for high efficiency
drilling. The area studied in this research is Mago region in the northwest of Tabas. Then, using field observa-
tions, mechanical characteristics in the field, then using software such as, Stereonet, Daisy, Win tensor, Roclab
«the stress field was calculated for each station, and then the normal and shear stress were obtained. Calcultions
showed that in the folds the failure envelope Mohre circle didn’t reach the Mohr—Coulomb failure criterion,
and therefore there was no failure in the fold limbs. According to the calculations, to failure in fold limbs, it is
necessary to reduce the value of 6, and move from the point of 44 Mpa to 27.5 Mpa.

Keywords: Geomechanical properties, Failure point, Mohr—Coulomb failure criterion, Magu Region
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1 Central Domain ~~.  Dextral Fault
] Kopeh D‘ag.h‘ ~2F~—  Sinistral Fault
-|:1 Sanandaj-sitjan Zone ~4~—4&  Thrust and Reverse fault
Kashmar Kerman Tectonic Zone ~—.  Thrust fault with dextral
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= Major fault

—

= Strike slip fault with reverse component

—a— Thrust fault

——— Left lateral strike slip fault
—

=

—— Right lateral strike slip fault
—

—— Minor fault

— — Approximate/ buried fault

Kilometers
- al .
5 Q  : Recent and loose alluvioum
: 2 )
é Q" : Medium level terrace
= (o
= K Q  : High lcvel terrace
& L mg
J : Conglomerate, caleareous sandstone and shale (Garedu red beds),
r
ng .lg : C {l atc, calearcous sand and shale (Garedu red beds).
nlm
Jg I 3 ¢ Alternation of green marl, marlstone and violet to grey, fine grained limestone (Nar limestone and marl).
nlm pl
J3 ,]3 : Limestone, brownish - grey pectenids bearing, interbedded with greenish marl (Peetenid limestone).
9
= el
& J 1 Limestone, recfal, gray, partly sandy (Eshelon limestonc).
; .lb i Quartz sandstone, Dark gray oolitic limestone, oolitic limestone, brown calcareous I with cross-bedding,
= ¢ alternation of green shale and calcareous sandstone locally with plecypoda, quartzite,
.lhd : Quartz sandstone, oolitic limestonc, oolitic limestone, brown calcarcous 1 with cross-hedding.
d BHEES 2
f i H f de : Aalternation of green shale and caleareous sandstone locally with plecypoda, quartzite.
Jg i Limenitic and bauxitic sandstone, loeally eonglomerate, red and green shale, quartzite, Crinoid and brachiopod
hearing calcareous sandstone.
S
A OOO% N0 TRsh: Massive to thick-bedded tight gray dolomite, well-bedded gray limestonc and dolomite.
5 TR, : Str litic i yermicul argilitic limest red calcareous shale and mudstone.
=]
Ps] P51 : Bauxitic sandstone, brachioped bearing limestone, dark gray limestone (Lower Joulfian)
7
g 8888 Pd : Massive to thick-bedded yellow dolomite
é 0088 Pg : Massive to thick-bedded yellow dolomite, massive to thick-bedded dark gray dolomitic limestone.
FoRl eirsl P 4
Q0 e I’l : Massive to thick-bedded dark gray dolomitic limestone.
1
P Pl : Quartzite, well-hedded Fusulina limestone, brachiopad hearing li lensses of bauxite (Vorghabian-Joulfian).

———First Class road
Second Class road

—— Third Class road

Maotorable track road
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Station Limb 1 Limb 2 Fold Axis Axial Plane Pi (m) Plane
No.
Dip Strike Dip Strike Trend | Plunge Dip Strike Dip Strike
20 190 53 000 003 02 73.5 183
1 83 264
25 150 53 000 172 11 75.6 169.7
2 35 180 70 000 000 00 72.5 180 89 270
3 10 170 80 170 170 00 45 170 90 261
4 60 350 15 350 350 00 37.5 350 90 259
50 160 50 000 170 13 90 350
5 78 261
50 340 55 000 171 14 87.5 170.3
6 60 140 20 300 316 06 69.8 314.4 84 046
7 55 145 50 343 153 12 87.5 333.7 78 243
8 55 135 55 345 149 21 90 150 69 240
30 140 20 310 316 02 85 315.9
9 87 044
30 140 45 310 313 03 82.5 134.1
60 155 20 340 156 03 70 336.4
10 89 064
60 155 30 325 332 04 74.9 331.3
11 30 155 50 000 172 10 79.8 170.2 81 262
4l O)go dilain Lol fuF” iwiz g owid S 59 .Y Jou>
Fault Plane Slip Line Slip ol 62 o3
Station = o o o o
e a8 g Yy 2 E O -1 S K &
o= 1 - = 5 3 o
8 = S E 3 = | 2 = E = E
A <« = 2 = = = = = =
80 150 15 63 ID
75 150 14 64 D
12 194 01 198 71 19 14
80 145 10 57 ID
75 145 19 60 ID
Al 3 g0 dikain S T 3395 m 30 SlUY e S (L 9 (wid S TR Jou
Bedding Slip Line Slip ol
Station
Dip Dip-Dir Azim. Plunge Sense Trend Plunge
70 90 69 95 IS
35 270 34 273 IN
2 092 00
75 90 75 95 N
35 265 34 270 1N
53 90 50 62 ID
25 240 25 237 D
11 50 90 46 60 ID 070 09
30 245 30 240 ID
45 85 43 66 ID
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Q  :Recent and loose alluvioum.
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Q  : Medium level terrace.
1""™, Alternation of green marl, marlstone and
violet to grey, fine grained limestone (Nar

Minor fanlt

S
= Right lateral strike slip fault : !‘ ‘
Wi
s

e First Class road
— Third Class road
«— Orientation of 7 plane
4——  Oricentation of slip line in fold with flexural slip mechanism &
PR

Orientation of stress tensor on fault

= limestone and marl) .
t A
JURASSIC pl ‘/\(
3% : Limestone, brownish - grey pectenids -
3 bearing, interbedded with greenish marl Anticline

(Pectenid limestone). Syncline
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(Ramay, 1986) Jbs ;5 i35 ,lude dwwloes 1) abasl,
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Analysis of Rock Strength using RocLab s_é”

Hoek-Brown Classification
intact uniaxial compressive strength = 175 MPa
GSI=60 mi=10 Disturbance factor =1

Hoek-Brown Criterion
mb=0.574 s=0.0013 a=0.503

Mohr-Coulomb Fit
cohesion = 6.055 MPa friction angle = 22.07 deg
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global strength = 17.977 MPa
modulus of deformation = 8891.40 MPa
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Analysis of Rock Strength using RocLab [

Hoek-Brown Classification
intact uniaxial compressive strength = 75 MPa
GSI=65 mi=12 Disturbance factor =0.7

Hoek-Brown Criterion
mb=1.754 s=0.0063 a=0.502

Mohr-Coulomb Fit

cohesion = 3.916 MPa friction angle = 30.85 deg
Rock Mass Parameters

tensile strength = -0.268 MPa

uniaxial compressive strength = 5.878 MPa

global strength = 13.800 MPa

modulus of deformation = 13348.85 MPa
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©
o
=3
1]
0
£
»
&
)
o
7]
0 10 20 30
Minor principal stress (MPa) Normal stress (MPa)

90 SIS PG Gy 5 (A ddlllao 3590 dikaio 58 Roclab y1381p 5 58 K Svusly Solo Sy S 59 A Ch
26 Wil Gy 7 o



e g 403 55 e Gblie 53 ConSla dak dlons |‘~\c ﬁ

© o1: 19/0%0
A\02: 00/000
[0lo3: 717270

R: 0.5 AD: 6.3
QRw: E QRt: E
PBT deviation
60

30

Schmidt Lower
Weight Mode 2
n/nt: 4/4

PBT axes N

0 Sum of Weights 12

Shear stress magnitude (T)

60—

)|

0 20 40 60 80 100
Normal stress magnitude (N)

© o1: 0s/070
\02: 07/161
[0]o3: 797289

R: 0.5 AD: 11.2
QRw: E QRt: E
PBT deviation

60

0 Sum of Weights

Schmidt Lower
Weight Mode 2
n/nt: 5/5

PBT axes N

Shear stress magnitude (T)

60—

0 20 40 60 80 100
Normal stress magnitude (N)

©o1: 01/104
£,62: 71/198
[0l o3: 15/014

R: 0.5 AD: 3.8
QRw: E QRt: E
PBT deviation
60

30

0 Sum of Weights 12 NF

Schmidt Lower
Weight Mode 2
n/nt: 4/4

PBT axes N

Shear stress magnitude (T)

60—

T T T T

(=]
N
o

T T T T T

40 60 80 100

Normal stress magnitude (N)

o v bl (0¥ olKiul G14Y cp (3 bolas (LIl 190 0218 § I T g1 sl g .+ S
1Y ol 38 ditaio Lol o (g V) olKiul S14Y




ﬁ Yo | Y7 o,lais ‘rms Jle AF Y Ol (sl o § dalilad

-
Station - 1
Data Number: 3 LEGEND
4 Pole to Bedding
Stress Tensor by MRS
270° 90°
1800 Y
.
Data Number: 3 LEGEND
A Pole to Bedding
m Stress Tensor by MRS
300°
270° 90°
240° 120°
1800 Y
c
Station - 1
Data Number: 2 LEGEND
o Poleto Fault
*-M Stress Tensor by MRS
300°
270° 90°
240° 120°
180° &

SLaolKiul 13 (Sl (Sl wghud) b3 donio b § i (S yg5m0 oy 4913 (& oIl L)) S



asia collision zone. Geophysical Journal Inter-
national, 184(2), 555-574.

4. Allmendinger .R. W., (2023). Available online:
https://www.rickallmendinger.net/. Dept. of
Earth & Atmospheric Sciences 3128 Snee Hall
Cornell University Ithaca, NY 14853-1504
USA.

5. Berberian, M. (1983). The southern Caspian: a
compressional depression floored by a trapped,
modified oceanic crust. Canadian Journal of
Earth Sciences, 20(2), 163-183.

6. 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.

7. Calzolari, G., Rossetti, F., Della Seta, M., No-
zaem, R., Olivetti, V., Balestrieri, M. L., Cosen-
tinol, D., Faccennal, C., Stuart, F. M. & Vi-
gnaroli, G. (2016). Spatio-temporal evolution
of intraplate strike-slip faulting: The Neogene—
Quaternary Kuh-e-Faghan Fault, central Iran.
Bulletin, 128(3-4), 374-396.

8. Coulomb, C. A. (1776). Essai sur une application
des régles des maximis et minimis a quelques
problémes de statique relatifs a 1’architecture,
vol. 7. Paris: Mém Math Phys Acad Roy Sci par
divers Savants.

9. Delvaux, D., Moeys, R., Stapel, G., Melnikov, A.,
& Ermikov, V. (1995). Palacostress reconstruc-
tions and geodynamics of the Baikal region,
Central Asia, Part 1. Palacozoic and Mesozoic
pre-rift
61-101.

10. Delvaux, D., Moeys, R., Stapel, G., Petit, C.,

evolution. Tectonophysics, 252(1-4),

Levi, K., Miroshnichenko, A., Ruzhich, V., &
San’kov, V. (1997). Paleostress reconstructions
and geodynamics of the Baikal region, central
Asia, Part 2. Cenozoic rifting. Tectonophys-
ics, 282(1-4), 1-38.

e g 403 55 e Gblie 53 ConSla dak dlons |‘~9 &

&b

Ol Ol s OYAY) o ( (SLET .
o VA Ol ol Sl GBS 5 i

G g e 3 Ly heses (e (e ((Gaw Y
)8 (g i s (G b COlan sl g
i 5 ol ) ey YAV e OLSLS,
Olojlw ¢ sty 3158 (b oS 5 b Ct b e
Ao VY (g S i

LVYVA) s s (ol b jdames ¢ oY e ¥
Oloslw Vod e s lde Olp o il e il
ISP ES.L gL !

I S P g (S spes e, plinsdos ¥
J8 S 5SS 5 by (VWA (e ¢ s
O et s aibie GIS Gl eslial Ly s oIS
AAN08 J(FONF jan—w 5 5 Lodl o 40 25 (6 =5 0

el (e (b LS e s sl (o SO
Vi e el (b i) aiis (YY)
9 3iS el ey Ole s

(3 et 6 S 25203 s (S it ylb (e se S
i gwikin oo (VYAY) o ¢ Sl 5L,
(7S 01l o5 S et 535 IS LS gy
YOP-YFO (V) YA (opn p e

—oliicpn s o Glaarlos ((IFO0) o daes (S5 Y
dmio V04 iSOl e Sl il ol

1. Aghanabati, S. A. (1975). Etude géologique de la
région de Kalmard (W. Tabas) (Iran central):
Stratigraphie et tectonique (Doctoral disser-
tation, Universite Scientifique et Médicale de
Grenoble).

2. Allen, M., Jackson, J., & Walker, R.2004) ).
Late Cenozoic reorganization of the Ara-
bia-Eurasia collision and the comparison
of short-term and long-term deformation
rates. Tectonics, 23, TC2008.https://doi.
org/10.1029/2003TC001530.

3. Allen, M. B., Kheirkhah, M., Emami, M. H., &
Jones, S. J. (2011). Right-lateral shear across

Iran and kinematic change in the Arabia—FEur-



& wl vl i Jlo O+ Y Dl (sl § asliload

Warren, J., Otterdoom, H., Srisuriyon, K., &
Kazemi, H. (2009). Structural development of
a major late Cenozoic basin and transpressional
belt in central Iran: The Central Basin in the
Qom-Saveh area. Geosphere, 5(4), 325-362.

20. Nozaem, R., Mohajjel, M., Rossetti, F., Della
Seta, M., Vignaroli, G., Yassaghi, A., Salvini, F.,
& Eliassi, M. (2013). Post-Neogene right-lat-
eral strike—slip tectonics at the north-western
edge of the Lut Block (Kuh-e—Sarhangi Fault),
Central Iran. Tectonophysics, 589, 220-233.

21. Ramsay, J. G. (1986). The techniques of modern
structural geology. The Techniques of Modern
Structural Geology, Folds and Fractures, 2,
309-700.

22. Ruttner, A. (1968). Geology of the Shirgesht
area (Tabas area, east Iran). Geological survey
of Iran, 4, 1-133.

23. Salvini, F., Billi, A., & Wise, D. U. (1999).
Strike-slip fault-propagation cleavage in car-
bonate rocks: the Mattinata Fault Zone, South-
ern Apennines, Italy. Journal of Structural Ge-
ology, 21(12), 1731-1749.

24. Stocklin, J. (1968). Structural history and tec-
tonics of Iran: a review. AAPG bulletin, 52(7),
1229-1258.

25. Shafaii Moghadam, H., & Stern, R. J. (2015).
Ophiolites of Iran: Keys to understanding the
tectonic evolution of SW Asia:(II) Mesozoic
ophiolites. Journal of Asian Earth Sciences,
100, 31-59.

26. Tadayon, M., Rossetti, F., Zattin, M., Calzolari,
G., Nozaem, R., Salvini, F., Faccenna, C., &
Khodabakhshi, P. (2019). The long-term evolu-
tion of the Doruneh Fault region (Central Iran):
A key to understanding the spatio-temporal tec-
tonic evolution in the hinterland of the Zagros
convergence zone. Geological Journal, 54(3),

1454-1479.

11. Drucker, D. C., & Prager, W. (1952). Soil
mechanics and plastic analysis or limit de-
sign. Quarterly of applied mathematics, 10(2),
157-165.

12. Hoek, E., & Brown, E. T. (1980). Empirical
strength criterion for rock masses. Journal of
the geotechnical engineering division, 106(9),
1013-1035.

13. Hoek, E., & Brown, E. T. (2019). The Hoek—
Brown failure criterion and GSI-2018 edi-
tion. Journal of Rock Mechanics and Geotech-
nical Engineering, 11(3), 445-463.

14. Javadi, H. R., Ghassemi, M. R., Shahpasandza-
deh, M., Guest, B., Ashtiani, M. E., Yassaghi,
A. L. 1., & Kouhpeyma, M. (2013). History of
faulting on the Doruneh Fault System: Impli-
cations for the kinematic changes of the Cen-
tral Iranian Microplate. Geological Magazine,
150(4), 651-672.

15. Lade, P. V. (1977). Elasto-plastic stress-strain
theory for cohesionless soil with curved yield
surfaces. International journal of solids and
$tructures, 13(11), 1019-1035.

16. Mancktelow, N. S. (1981). A least-squares meth-
od for determining the best-fit point maximum,
great circle, and small circle to nondirectional
orientation data. Journal of the International
Association for Mathematical Geology, 13,
507-521.

17. Mattei, M., Cifelli, F., Muttoni, G., Zanchi, A.,
Berra, F., Mossavvari, F., & Eshraghi, S. A.
(2012). Neogene block rotation in central Iran:
Evidence from paleomagnetic data. Bulle-
tin, 124(5-6), 943-956.

18. Mogi, K. (1967). Effect of the intermediate prin-
cipal stress on rock failure. Journal of Geo-
physical Research, 72(20), 5117-5131.

19. Morley, C. K., Kongwung, B., Julapour, A. A.,
Abdolghafourian, M., Hajian, M., Waples, D.,



e g 403 55 e Gblie 53 ConSla dak dlons |‘~A &

27. Tjia, H.D. (1968). Fault-plane markings.
In XXIII International Geological Congress,
Prague, Czechoslovakia,13, 279-284.

28. Walker, R., & Jackson, J. (2004). Active tecton-
ics and late Cenozoic strain distribution in cen-
tral and eastern Iran. Tectonics, 23(5).

29. Wiebols, G. A., & Cook, N. G. W. (1968, No-
vember). An energy criterion for the strength of
rock in polyaxial compression. In International
Journal of Rock Mechanics and Mining Scienc-
es & Geomechanics Abstracts, 5(6), 529-549.
Pergamon.

30. Willis, B., Willis, R., 1934. Geologic Structures.
McGraw-Hill, 420 pp.



L ea0 ) dobild

Y5 ol qpidd Jlow ) F+¥ Ol

ol @ 10.22077/it.2025.8288.1190

ARl g _wlal 59 5RI81G019 3 Lid digy 33U fus™ iy 3 Sl T 95 Wb
@lﬁ.ﬁghﬁ

aio (olio Loy pME ' oMl Lo Jloumwduw® 199  ls 4875
il o815 5 p she 0S5 53 5 iyl gl IS (6 gl

Olaals o8l e she odSTals i 05 3 08K 585 Sl skl =Y

Olaels o815 e sho 0ttt Ll i 03, (550953055 Sleils =

VE XYY 8l 58 fusb NS>
VESFINIYA (o g g6

s A Ll s s JoE lakgs (oslame 5 (Jo8 Dlabad ki 5 WO 1 g0 ale Olsiea 1S g 5 5T ioanh ol )3
oLl Ly 5adaltzel (sLaaigs 55 islaiT (6 a5 55088 slnaigy 53 Singl3T (6 gty s lite sl g Cmal 0 oy il
&Ls)\wj\gu_atﬁf_};Qtj_:;;4_<>\;gt_u@u.u1,_?t,fn,»?uw;;uwéu&@u\,)fé}gdudhj\
53 e 305 Ol oy 5 o 3 oS (s B 65 K5 ca SeSls bgr «55 5S 0T 1 i S b 0T e
SLaialosT 53 a8 Jls i sdalin o o slsesslons (oS035 55 (558 (Sl Kt I paSs (gloslist Lo ¢ 25 sl oo
S sls 0L g s 3 8 (8L 5 5 (5SS Glaes sdoun 53 a SenST 5 5 (owe (SLA S i e (S 5 sl
Srln 5 S Dlalad kS5 (e ke Ol sty U5 o cla o8 Sl I Ol i 355 J pmane A 05D o (SIS 5 5
(255 93 o 5 B S L T 53 (35m5 5 65R 5 b Sl oo 55t s 51 538 slrosls ST Ll 2 bn JuS
Ol S olans o SO ESG slag s s o sl Joline 5 51 6 mp oS3 Liomgn oml (slaasl ols OLi ba SeuSls Cgr

3 S 15 el e Line S Jdos 5 (88 (gla S o i 53 Al e 5 das e

e ey gledde ¢ 8 O ol S (oleme ¢ 315 5 55 10 39S

zkyh.edltl20@gmail.com:d:,.ir*
VA9 \AYD 58 :J"L“J &l:



s ol a3l oS O sait s 5 IS 55 50 |'F~ &

The effect of topography on the fault outcrops in the compressive and strike-slip fault

zones based on experimental observations

Zakieh Edalatipour’, S Saeedorreza Eslami’, Gholamreza Maghami Moghim?
1- Master’s student in Tectonics, School of Earth Sciences, Damghan University
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3- Associate Professor, School of Earth Sciences, Damghan University

Abstract

In this study, the impact of topography as a significant factor on the localization and geometry of fault segments
and the architecture of fault zones under compressive and strike-slip stress conditions was examined. For this
purpose, five series of experiments were conducted in compressional zones and three series in strike-slip zones
using clay models and tectonic simulation devices. The results showed that topographic variations, including
elevation and its position, significantly influenced stress concentration, fracture orientation, and brittle de-
formation patterns. For instance, in compressive experiments, sigmoid structures and tensile fractures were
observed near elevated regions, while in strike-slip experiments, topography caused changes in local stresses
and the distribution of fractures in extensional and compressional fault zones. The final analysis revealed that
topography, in addition to its usual role as a consequence of fault activity, can act as an environmental factor
in the evolution of fault segments and fault migration. More precise data, including the number and location of
fractures and deformation patterns in the experiments, revealed significant changes in the distribution and di-
rection of fractures. The findings of this study provide a better understanding of the interaction between surface
factors and tectonic forces on fault architecture and can be applied in predicting fault patterns and analyzing

earthquakes.

Keywords: Topography, Fault architecture, Fault migration, Tectonic modelling
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Analysis and Comparison of Paleostress Variations Using Structural Pattern and Slip
Data Inversion Methods in the Southern Part of the East Iranian Tectonic Belt
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Abstract

The study area is situated in southeastern Iran, specifically north of Iranshahr and south of Khash, and
geologically, it lies within the southern sector of the mountainous region of eastern Iran. This area exhibits
diverse geological structures, including extensional, compressional, and shear formations, which reflect a
complex tectonic history. To enhance our understanding of the deformation processes, this research utilizes two
methodologies: the inversion of fault data and the analysis of structural patterns. Field surveys were conducted
to determine stress axes at various points in time, incorporating fault planes, slip surfaces, and folding hinge
surfaces. The results obtained from both methods are closely aligned. Analyzing the kinematic data of the
faults and calculating stress tensors at different periods reveals three distinct stages of change in the original
compressive stress state (c,) during the Cretaceous (N10°+10°), Eocene (N60°+25°), and Miocene (N6°£15°).
Furthermore, an examination of the shortening directions of the folds indicates three stages of shortening with
trends directed towards 1- north, 2- east, and 3- northeast. Consequently, it can be concluded that the first-
generation folds represent the earliest deformation events characterized by an east-west axis. In contrast, the
second and third-generation folds align with a subsequent deformation event that coincides with the closure
of the Sistan basin during the Paleogene. Additionally, the conjugate fractures that caused the displacement of
other geological structures also formed during the Neogene.

Keywords: Deformation, Strike-Slip Fault, Folding, Paleostress, East Iranian Structural Zone
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Time relationship of deformation and formation of the migmatites of metabasite of

the Meydanak area, north Doroud, Sanandaj-Sirjan Zone
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Abstract

The metabasites in the Meydanak area are part of the Azna-Doroud metamorphic complex, which belongs to
the Sanandaj-Sirjan structural zone. Metabasic (amphibolite) rocks have undergone metamorphic and defor-
mation phases accompanied by migmatization with a low melt component and are classified as metatexite.
Structures such as schlieren, ophthalmic, diktyonitic, and stromatic (from filmic to nebulitic) are observed in
these migmatites. The main minerals in these rocks include amphibole, plagioclase, and quartz, while second-
ary minerals are chlorite, epidote, biotite, titanite, and opaque. The migmatites exhibit alternating paleosome
and leucosome bands, aligned with the mylonitic foliation. In addition to migmatization, amphibolites are
significantly influenced by ductile deformation. Evidence of this deformation in quartz crystals includes undu-
lose extinction, subgrains and neograins formation, dynamic recrystallization (BLG, SGR, GBM), and grain
boundary deformation. Deformation twins and undulous extinction further indicate deformation in plagioclase
and amphibole crystals. The presence of these rocks in the shear zone has resulted in mylonitic microstructures
such as foliation, lineation, core-mantle porphyroclasts, synthetic and antithetic microfractures, and fish-like
amphibole grains. Microstructures show deformation and metamorphism have predominantly occurred within
amphibolite facies, with some degree of greenschist facies. The alternating leucosome and paleosome bands,
aligned with the foliation, along with other evidence such as the amorphous nature of amphibole grains, quartz-
filled amphibole crystals, and straight, smooth boundaries between plagioclase and quartz crystals, indicate that
deformation occurred concurrently with migmatization. Overall, microstructural evidence suggests the occur-
rence of ductile and brittle deformation events at temperatures of more than 700 °C (GBAR) to 300 °C (BLG).

Keywords: Amphibolite, Migmatization, Deformation, Meydanak, Sanandaj-Sirjan Zone.
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Structural and tectonic analysis of the western section of the Ladar Fault in Khur
County, Yazd Block, Central Iran

Soheila Ebrahim!*, Alireza Nadimi?
1- M.Sc. in Tectonics, Department of Geology, University of Isfahan, Isfahan, Iran.

2- Associate Professor, Department of Geology, University of Isfahan, Isfahan, Iran.

Abstract

The Ladar Fault, as one of the main structural features in eastern Iran, has exerted significant geomorphological
impacts on the natural landscape of Khur County. Data derived from field studies, ground observations, and sat-
ellite image processing indicate that the western extension of this fault has caused considerable changes in sed-
imentation patterns and the development of Quaternary deposits. These include displacement of alluvial beds,
diversion and re-branching of drainage networks, and disturbances in the distribution of surface sediments.
More detailed analyses reveal that in specific areas, such as the southern margin of the Khur plain, drainage
channels have been obliquely truncated, and in certain zones, intense deposition or erosion has occurred—re-
flecting ongoing tectonic activity along the fault in recent geological periods. Moreover, elevation variations in
natural trenches, the formation of linear features in the landscape, and anomalies in the distribution of alluvial
fans further illustrate the direct influence of the fault on regional geomorphic evolution. The observed horsetail
termination at the western end of the Ladar Fault serves as evidence of its structural dynamism in this sector and

may indicate a dispersion of tectonic stress into adjacent structures and a gradual cessation of fault movement.

Keywords: Ladar Fault, Airborne magnetics, Quaternary deposits, Horsetail splay, Geological structures.
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