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Structural analysis of Aj Fault Zone in SW of Central Iran (NW of Da-
haj- Sarduiyeh magmatic belt), Shahr-e-Babak

Reihaneh Keihanizadeh!, Alireza Nadimi?*, Homayon Safaei’, Abbas Moradian®, Shahram Shafieibafti’
1- Ph.D, Department of Geology, University of Isfahan, P.O. Box: 81746-73441, Isfahan, Iran
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3- Associate professor, Department of Geology, University of Isfahan, P.O. Box: 81746-73441, Isfahan, Iran
4- Professor, Department of Geology, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman, Iran
5- Associate professor, Department of Geology, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman, Iran

Abstract:

The NNW-SSE trending Aj fault parallel to the Naein-Baft fault zone in the west of micro-continent of Central
Iran, starts from the south of Mehriz and passes through the Urumieh-Dokhtar magmatic arc, to the southern
margin of the Sanandaj- Sirjan metamorphic zone in south of Iran with N350 trend. The structural analysis of
this fault in Urumieh- Dokhtar magmatic arc (Dehaj-Sarduiyeh magmatic belt) indicates a dextral oblique-slip
mechanism. The paleo-stress analysis based on the data taken from the fault surfaces indicates the direction
of the maximum stress in N040 parallel with the contractional movements of the Arabian plate towards the
Central Iran. The Aj fault has caused many changes in the morphology of this area, one of the most important
of which is the penetration of sub-volcanic dacite-rhyodacite plugs along its length. In the south of the studied
area, this fault has caused the cut and dextral displacement of the ophiolites and Shahr-e-Babak fault zone. The

Aj fault zone is active, because some rivers in its length are dextral displacement.

Keywords: Aj fault zone, sub-volcanic plugs, Shahr-e-Babak ophiolite, Urumieh-Dokhtar magmatic arc, Da-

haj- Sarduiyeh magmatic belt.
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Role of Active tectonics on the formation of Garaghe closed basin, Zahedan

Afsaneh Bijarzehi!, Abdolreza Partabian®*’, Mohsen Jami®
Master’s degree in tectonics, Department of Geology, college of science, University of Sistan and Baluchestan, Zahedan, Iran
Associate professor in Tectonics, Department of Geology, college of science, University of Sistan and Baluchestan, Zahedan, Iran

Assistant Professor in Tectonics, Faculty of Industry & Mining (Khash). University of Sistan and Baluchestan, Zahedan, Iran

Abstract:

Garagheh closed basin is located in the west and northwest of Zahedan city and in the middle of Sistan Suture
Zone .The presence of this basin with a large area that located in a shear-compressional Sistan Suture Zone
that surrounded by numerous faults can be a subject for study of active tectonics in this area. Based on field
study and the relationship between tectonic structures, the development of this basin has been investigated. We
applied the geomorphic indices such as mountain-front sinuosity (SMF), asymmetry factor of drainage basin
(AF), hypsometric integral (HI), basin shape (BS), mean axial slope of channel (MASC), valley floor width —
valley height ratio (VF), relative assessment of tectonic activity (Iat) to evaluate tectonic activity of 378 sub-ba-
sins. The results suggest that the main basin is active and asymmetric but the activity of sub-basins are different
throughout the study area. High active sub-basins are mainly located around the main basin and associated with
active faults but less active basins are mainly located in the center. The relationship between shape of main
basin and active faults shows, depending on the shape of the basin, the faults are close to each other in the north
and northwest and far apart in the south and southeast. These results suggest a counter clockwise rotation of

faults caused a tectonic rotation that creates a transtensional deformation that form a closed Garagheh Basin.

Keywords: Active Tectonic, Garaghe Basin, Morphotectonic indices, Sistan Suture Zone, Transtension

*Email: partabian_reza@science.usb.ac.ir
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Investigation on tectonic activity of different parts of the North Sarbisheh

fault (East of Iran) based on fractal dimensions
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Abstract:

The active fault of Baghestan from the main branches of the Nehbandan fault zone, in the middle part of the
Sistan suture zone has two trends, northwest-southeast and east-west. Due to the fact that the Baghestan fault
consists of different segmentation, the fractal dimensions of the streams were calculated in four parts of Bi-
jaem, Baghestan, Rumashk and Dastghich. The average fractal dimensions of the streams in order to compare
the tectonic dynamics in this fault zone, in the Baghestan segment, is 1.98 compared to the parts of the Dast-
ghich, Rumashk and Bijaem at 1.96 due to the linearity of the waterways and the density of the lower surface
congestion in these three parts, indicating Most of these tectonic activities are related to Baghestan fault zone.
Comparing the fractal dimensions of the waterways and, accordingly, the direction of the fault in different parts
and the evidence obtained, shows that the deformation progress of the present era is towards the eastern part

of the fault.

Keywords : Fractal Waterway Dimension, East of Iran, Fault segmentation, Sarbisheh, Baghestan fault
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Numerical analysis of the geometry and gravitational potential energy of

the hanging wall in normal faulting

Pouya Sadeghi-Farshbaf"

Assistant Professor, Department of Natural Heritage, Research Institute of Cultural Heritage and Tourism (RICHT)

Abstract :

Since in extensional environments less differential stress is needed for rock fracture, earthquakes are usually
triggered with less energy. In the present study, by determining the amount of energy along the normal fault
during the collapse of the hanging wall block, which is dependent on the calculation of the volume of the
hanging wall block, while achieving the main goal of the study, geometrical data including the volume of the
hanging wall block can be obtained. The main foundation of the current seismic model is based on the theory
of elastic rebound, in which the release of accumulated elastic energy occurs during the interseismic period.
Finite elements, including triangular linear Lagrange elements and conditions of lateral tension changes at the
base of the lithosphere affected by viscous-plastic stretching in the upper mantle, have been used for numerical
analysis. The results showed that the increase in the magnitude of the earthquake is affected by the increase in
the length of the rupture, and the amount of finite deformation caused by seismic sequences is related to the
length of the rupture and is about five times the depth of the hypocenter. Assuming a dip of about 45 degrees
for the conjugate wedge with the fault activated during the nucleation of an earthquake, the three volumes of
the falling wedge during the earthquake stage for three lengths of 44, 56, and 78 km with depths of 8, 11.5, and
16.6 km, respectively, well indicate the direct correlation of the fault length with the displacement of the fault

and the volume of the hanging wall block.

Keywords: Gravity, volume, earthquake, energy, normal fault
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The Effect of Strike-Slip Faults on Hydrocarbon Traps in the
Fars Region: a Study of Hendurabi Fault
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Abstract:

The Zagros fold-thrust belt’s Fars region is crucial for the placement of enormous gas reserves in Permo-Tri-
assic carbonate sediments. Therefore, it’s important to investigate the potential impact of the Hendurabi fault
on the expansion of hydrocarbon traps in the inner Fars region. This will help advance the exploration goals of
hydrocarbon materials. The study area is located in the inner Fars region of the Zagros thrust belt. In this re-
search, maps of equal thickness have been prepared, analyzed, and evaluated based on drilling well data in the
region, using ArcGIS software. Given the importance of changes and evolutions of the hydrocarbon system in
the exploration of hydrocarbon resources, the function of the main basement faults with the role of controlling
the bottom of the sedimentary basins, along with the changes that have occurred, can change the nature of a
hydrocarbon system and the created hydrocarbon traps. Overall, the activity of the Hendurabi fault has caused
thickness changes on the sides of the fault, confirmed by the uplifts and subsidence’s created on the sides of
the Hendurabi fault at the same time as the deposition of some formations such as Dashtak. The activity of this
fault as a controlling fault of the sedimentary basin floor during the sedimentation of formations like Dashtak
is confirmed. Based on the obtained results, the southeastern area of the studied area, containing hydrocarbon
traps, is suitable for exploration due to the adequate and appropriate thickness and suitable depth of the Kangan

reservoir horizon and Dashtak caprock.

Keywords: Hendurabi fault, hydrocarbon traps, Interior Fars region, Zagros
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Assessment of tectonic activity using morphotectonic indices in Abhar-

Lushan area, south of Alborz

Fatemeh Mohamadpour!, Zeinab Davoodi?*, Shahryar Sadeghi’>, Raana Razavi Pash?
1- Ms Student, Deptartment of Geology, Faculty of Science, Imam Khomeini International University, Qazvin, Iran
2- Assistant prof., Deptartment of Geology, Faculty of Science, Imam Khomeini International University, Qazvin, Iran

3- Ph.D in Tectonics, Department of Earth Sciences, College of Sciences, Shiraz University, Shiraz , Iran

Abstract:

The study area is located in the Tarom Sofla region, which is located in the central Alborz tectonic zone. Mor-
photectonic indices of the region provide useful and valuable variations, especially in determining tectonic
activity. The tectonics of the region, which caused the bending of the Alborz belt in the study area, is one of
the main factors controlling the morphotectonic indicators in the region. Alborz orogenic belt has important
active faults around the Takestan bend which may affect the activity potential of the area. In this research, the
tectonic activity of the region has been investigated by calculation of morphotectonic indices including stream
length-gradient index (SI), ratio of valley-floor width to valley height index (V{), hypsometric integral index
(Hi), drainage basin shape (Bs), stream sinuosity index (S), drainage basin asymmetry index (Af), transverse
topographic symmetry index (T), and the planar surface density index (P). This study has been carried out
using geological and topographical maps together with remote sensing of Landsat images, by using Arc GIS
and Global mapper softwares. Finally, the results have been estimated using the evaluation of relative tectonic
activity (Iat). The indicative values of Iat indicate high tectonic activity in the middle part, and moderate and

low tectonic activity in the northwest and southeast part of the area, respectively.

Keywords: Tectonic activity, Morphotectonic indices, Neotectonics, Abhar-Lushan, South of Alborz.
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Lithology
Qt1 : High level, unconsolidated, Texturully variable,
recent clastic deposits.
: Cultivated land. Symbols
Qf2 : Lowlevel, young gravel fan.
A : Argillic-alunitic zone. a__aTrustFauk
an : Andesite No_rmal}_‘aun
EV3: porphyritic to microlithic andesite.andesite-basaltand s S;:l:;::g;ult

oo pyroxene basalt lava.
m Etv2: Undivided interm ediate to acid volcanic rocks.

Et2 : Violet crystaline partly devitrified, hyalo andesitic,
tuff, tuffite and buff micro sandstone.

- Ev1 : 1ainly intermediate lava.

t1 : Intermediate andesitic-tuff, pyroclastic rocks.

Plc : Grayto buff up ward coarsening, poly genetic

+— Anticline axis

% City, Town, Vilage

Lake

well-bedded conglomerate and coarse grain sandstone.

[ITITN Ng : pigay back basin deposits.

: NgZ : Gypsiferous red beds with locally basal
conglomerate in upper part.

Ng11 Red te brownish tuffaceous claystone, siltstone with
basal conglomeratic mudstone and gypsiferous red beds.

-
& + G2 : Pink, microgranular, syncollisional, fresh granitoid, Aplite.

G1 : Light gray-granular, syncollisional, sheard granitoid
with tormaline and magnetite veins.

- Etv : Undivided, atternating pyroclastic rocks and lava.
=

i Et : Undifferentiated, texturally variable, pyroclastic rocks.

. Eta: White, silicic, devitrified altered hylo lithic tuff, volcaniclastic and acid volcanic rocks.
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Etsh 3 : Atternating folded of buffto light brown medium-bedded gray to brown silty sandstone.

@ Etb3: intermediate to acide braciated volcanic-crystal tuff quartz, trachy andesite and crystal lithic tuff.
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Category Average Vf Erd Esc 2Vfw Esc Erd Eld Sub-Basin Basin

0.39 170 102 1807 1914 1957 Al
0.13 309 1004 1572 1881 1995 A2
0.35 183 161.4 1373 1556 1644 A3
0.54 355 430 1201 1556 1642 A4
2 0.5 1.14 101 290 1058 1159 1211 A5 1
0.49 239 266 952 1191 1250 A6
0.64 445 648 944 1389 1510 A7
0.34 671 464 688 1359 1355 A8
1.24 293 1125 557 850 1166 A9
0.30 500 250 1742 2242 2058 Bl
0.51 411 310 1483 1894 1676 B2
043 58 1148 1275 1333 1482 B3
0.31 178 114.6 1135 1313 1323 B4
1 0.4 0.75 587 862 1018 1605 1569 BS 2
0.63 450 663 862 1312 1454 B6
0.50 307 412 710 1017 1213 B7
0.23 251 118.8 595 846 852 B8
0.31 213 151.6 498 711 770 B9
0.78 266 384 1879 2145 2104 Cl
0.71 183 468 1507 1690 1981 C2
0.68 194 330 1288 1482 1627 c3
5 05 0.30 487 236 1142 1629 1439 C4 3
' 0.29 571 264 941 1518 1248 C5
0.28 512 256 737 249 1131 C6
0.76 282 490 606 888 964 C7
0.66 203 195 495 698 587 C8
0.76 46 79 1934 1980 1991 D1
0.46 126 139.2 1827 1953 1999 D2
0.19 511 206 1595 2106 2167 D3
1 0.3 0.15 891 256 1186 2077 1929 D4 4
0.23 433 250 738 1171 1377 D5
0.60 650 392 514 635 1043 D6
0.31 107 1484 1296 1403 1655 El
0.59 149 181.2 1182 1331 1340 E2
0.59 397 338 1064 1461 1234 E3
0.50 350 328 922 1272 1224 E4
1 0.4 0.39 289 278 779 1068 1192 E5 5
0.32 201 141.8 514 715 749 E6
1.36 259 534 1411 1670 1543 E7
0.24 298 1614 1629 1927 1997 E8
0.11 297 50.8 2031 2328 2188 E9
0.40 224 1774 1343 1567 1562 Fl1
0.45 133 208 1215 1348 1537 F2
0.41 178 1448 1055 1233 1222 F3
2 0.6 0.30 155 98 856 1011 1021 F4 6
0.91 223 344 756 979 909 F5
0.91 343 448 631 974 779 F6
1.02 105 139.2 531 636 562 F7
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Category Hi Hmean_Hmin Hmax_Hmin Hmean Hmin Hmax Basin
2 0/497 978/3 1966 42954/88 41976/96 43942/72 1
2 0/499 1054 2111 43373/25 42319 44430 2
2 0/496 1305/037 2630 51142 49837 52467 3
2 0/488 1300/44 2662 50737/4 49437 52099 4
2 0/495 1228/17 2479 48277/2 47049 49528 5
2 0/498 1223/03 2452 48557 47334 49786 6

16) Sbdog> ) 30 Bs sl £ Jou

Category Bs Bw(m) | Bl(m) [Basin
3 2/288 19/849 | 45/423 1
2 3/87 11/588 44/85 2
2 3/643 11/555 42/101 3
2 3/308 12/709 | 42/042 4
3 2/612 8/991 23/491 5
3 2/826 7/639 21/591 6
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