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Ravoshk fan-shaped structure in the southeast of Qayen: origin and
tectonic implication

Rojhani .E!; Ghaemi .F?* ; Bagheri .S 3

1-Ph.D. Student of Tectonics and Structural geology, Department of Geology, faculty of Science, Ferdowsi University
2-Associate professor, Department of Geology, faculty of Science, Ferdowsi University
3- Assistant professor, Department of Geology, faculty of Science, University of Sistan and Baluchistan

Abstract

Near the northern boundary of the Sistan Suture Zone to the Lut block, the Upper Cretaceous-Paleocene
turbiditic unit of the Ratuk complex constructs a curved-shape structure, with an NW-trending convexity.
This curved structure is located 20 kilometers to Qayen, we call it the "Ravoshk fan-shaped structure". This
structure contains different structures: thrust faults in the north and north-west, following the general outer-
arc strike of the Ravoshk structure; and the dextral strike-slip fault in the north and the sinistral strike-slip
fault in the southeast of structure. Generally, two groups of folds gave a fan-shaped appearance to the
Ravoshk structure. The first group contains close, cylindrical fold parallel to the outer-arc, while the second
group composed of radial folds, which are approximately conical and have an NW-trending vertex. This
later group reveals that a shortening event happened at the core of the structure. However, the outer part of
the fan is remarked by conjugate normal faults, related to a tangential longitudinal strain. Parallel folds are
formed as a result of the perpendicular-layer shortening and displacement of the upper Cretaceous-
Paleocene turbiditic unit on an NW-dipping thrust surface. This followed by a vertical axis curving caused
by layer-parallel shortening during the late Paleogene when the conical folding developed. Ravoshk
structure is the trace of an NW-plunged, large conical fold which in map view is similar to the cross-section
of a fan-shaped fold. The origin of this folding is probably related to a large-scale buckling at the boundary
of the two mentioned tectonic terranes.

Keywords: Sistan Suture Zone, structural curvature, tangential strain, Lut block
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Structural analysis of ParPar Mountains in Zagros collisional orogeny,
NE of Shahrekord

Tymori .N !; Yassaghi .A >*

1-M.Sc of Tectonics, Department of Geology, Tarbiat Modares University, Tehran, Iran
2- Professor Department of Geology, Tarbiat Modares University, Tehran, Iran

Abstract

Parpar Mountains is located in northeastern part of Shahrkord City, in Zagros collisional orogeny, and
in the transition zone from the Sanandaj Sirjan (SSZ) to High Zagros zones. The mountains consists of
Jurassic and Lower Cretaceous rocks. Former structural analysis of the Zagros collisional zone resulted in
two proposition in which the Zagros oblique orogeny occurred as a right lateral transpression in Early
Tertiary or partitioning of displacement between the strike-slip and reverse faults in Late Tertiary. Field
studies show that faults are of oblique mechanisms with generally two main trends. The NW-trending faults
have oblique Dextral Reverse kinematics whereas the NE-trending strike-slip faults have reverse or normal
dip-slip components. Along the NW-trending faults, which also control the region morphology, positive
flower structures are developed. These faults cause the mountains to poped-up against the low land around
it. The rhomboids shape of the mountains as a result of “R” and “P” Riedel shear faults interplay as well
as development of oblique inclined folds is taken into account for transpression deformation of structures
in the study area as a part of Zagros oblique collisional zone. Since the faults displaced the Late Tertiary
rocks, this transpression deformation is proposed to occurr at least before Late Tertiary.

Keywords: Zagros Oblique Collisional Orogeny, Parpar Mountains, Riedel Shear faults, Transpression

Orogeny, Positive Flower Structures.
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Structural analysis and affect of fault system in in Asmari-Jahrom
Reservoir of Golkhari Field
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Abstract

Golkhari anticline is located in the Dezful Embayment Subzone and the hydrocarbon reservoir is the
Asmari-Jahrum Formation. The presence of two subsurface thrust faults with opposite dip direction the
limbs of anticline, leads to the formation of a Pop-up Structure. Based on the existence of Dashtak
Formation as median detachment surface in region, the box fold shape of the anticline in structural cross
sections and analysis of the geometric parameters of the sections and their comparison with the models
proposed for fault-related folds indicate detachment fold geometry is considered for folding style of the
anticline. Respectively, the amount of shortening in the forelimb and backlimb is 1605 m and 2160 m.The
inscribed circle analysis has been applied to detect fractures in the Asmari reservoir. Using this method, the
trace of axial plane of the fold can be obtained under Gachsaran Formation. By comparison with the trace
of axial plane in the surface of Earth, the displacement of axial plane was calculated. The inscribed circle
analysis has been applied to detect extensional fractures in the Asmari reservoir. Using geomagnetic map,
satellite images and comparing their dominant fault trends with basement faults in region, their kinematic
relationship were analyzed. Based on this analysis, the main shear-transverse fault zones that are located at
the west (L1) and east (L2) of the anticline, their trend are similar to the basement faults. This trend is
considered as main deformation zone, according to Ridel model.

Keywords: Zagros fold-thrust belt, Detachment fold, Structural analysis, median detachment surface,
shear-transverse fault, Gulkhari anticline.
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Deformation thermometry based on quartz and feldspar
microstrucutres in the Seh-Ghalatoun metamorphic complex,
Sanandaj-Sirjan metamorphic belt, Iran

Saeede Keshavarz

Assistant Professor, Department of Earth Sciences, Graduate University of Advanced Technology, Kerman, Iran

Abstract

In recent years have seen an increasing interest in the study of deformation characteristics like
temperature in the orogenic belt. In this research, deformation temperature in the Seh-Ghalatoun
metamorphic complex was estimated by using petrofabrics indicators such as quartz and feldspar
recrystalization regims, quartz c-axis pattern and opening angle. The Seh-Ghalatoun metamorphic complex
as a part of the Sanandaj-Sirjan metamorphic belt located in the east of Neyriz from the Fars province.
Petrographic study and quartz c-axis measurements from the oriented samples of this area show that c-axis
maxima concentrate in intermediate positions between the Y- and Z-axes of the finite strain ellipsoid. Also
grain boundary migration and subgrain rotation recystallizations are dominant. Intermediate temperatures
(400-500°C) are suggested by sub-grain rotation recrystallization microstructures (SGR) and high
temperatures (>550 °C) can be inferred from grain-boundary migration (GBM) recrystallization
microstructures. GBM microstructures were overprinted by partial grain-boundary migration (BLG),
elongate new grains, feldspars book-shelf structures and micafish indicate two phase of deformation which
earlier stage occurred on the lower temperature. Opening angles of quartz c-axis fabrics have ranging from
68° to 80° which is confirm deformation temperature between 490 and 610£50 °C. A positive correlation
exists between deformation temperature yielded from quartz opening angle, active slip systems and
microstructures. These results highlight greenschist-to-amphibolite-facies deformation conditions.

Keywords: Deformation temperature, Microstrucutures, Quartz c-axis, Recrystalization regimes,
Opening angle
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Reconstruction of the Eocene-Oligocene Paleostress field in the

Horamak-Ghargharok region; Strike-slip faults system in eastern
Iran (Zahedan fault)

Keshtgar .Sh 1; Khatib .M.M 2; Mohammadinia .A 2

1, 3 -Ph.D. student of tectonic, Faculty of Science, Department of Geology, University of Birjand, , Iran
2- Professor of Tectonic, Faculty of Science, Department of Geology, University of Birjand, , Iran

Abstract

The study area is exposed in the western margin of the Zahedan dextral strike-slip fault in eastern part
of Sistan suture zone. This study investigates the situation of paleo-stress field based on heterogeneous fault
slip data and slip-lines in Eocene-Oligocene limestone blocks .The results show the position of the three

axes 1=45/53, ©,=207/35, o3 =303/09. Based on the "right Dihedron" and "rotational optimization"
methods, R'= R (®)=0.43 , which represents the simultaneous compressional -shear stress component in

eastern Sistan fold and thrust belt. Accompaniment of tensional structures such as boudinage, shear
fractures and Normal faulting, indicate local Tensional stress whith N340 direction. This results, show the
occurrence of a progressive deformational phases and rotational displacement of the internal elements in
this right-lateral strike-slip fault. The local maximum tensional stress direction in this area, rotated
clockwise direction, about 25° from Eocene to recent time. The location of Ghargharook area near the
fault-bent, along the Zahedan dextral strike-slip fault, can be caused to clockwise rotation of principal
stress axis.

Keywords: Paleostress, Eocene, Zahedan fault, Ghargharook, Sistan.
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Sliel=Strike/Dip : pidthe {(adgl cdl> 4 018 F » Jloa! 31 ) dibaio 31 okl Sulild y (Sl ™ Dlaskin ) . Joua
31480=Dip (" 4io il gz =Dip DIrection (_fus”™ amie cud § Dgas 3T =AZIMUL/DIP (o dxio i §
EF 9o > Cg=Sence ¥ is o slade =Plunge/R. « 3 s a9y Dges 3T =AZIM./R. (" dxio i

b Sl p 2Ll > Cuxdgn —GPS (¥ s <5 4915 =Rake ( fus

ID Strike/Dip Azimuth/Dip | DipDirection | Dip | Azim./R. | Plunge/R. | Sence | Rake GPS
F1 N8OE/90 80/90 170 90 80 0 D 0 166E
F2 N75W/60NE 285/60NE 15 60 318 40 S 50N
F3 E-W/40S 90/40S 180 40 198 40 N 76S
F4 N25E/80SE 25/80SE 25 80 92 90 S 85N 168E
F43 N70E/40NW 70/40NW 340 40 282 24 S 40S 193E
F11 N20W/82NE 340/82NE 70 82 94 90 N 85S 174NE
F12 N40E/44NW 40/44NW 310 44 5 30 D 40N
F13 N15W/70NE 345/70NE 75 70 74 70 N 90
F15 N75W/77SW 285/77SW 195 77 194 78 N 90 175NE
F16 N15W/70SW 345/70SW 255 70 346 0 S 0
F17 N70E/60NW 70/60NW 340 60 340 60 X 90
F18 N20W/40NE 340/40NE 70 40 70 40 N 90 177NE
F19 N30E/80SE 30/80SE 120 80 30 0 D 0 178NE
F20 N65E/60SE 65/60SE 155 60 88 33 S 40N
F21 N35E/90 35/90 125 90 125 90 | 90
F24 N30W/70NE 330/70NE 60 70 332 0 N 0 181W
F25 N30E/45SE 30/45SE 120 45 60 26 D 40N
F26 N60W/63NE 300/63NE 30 63 108 20 D 20S
F27 N24W/80SW 336/80SW 246 80 338 6 D
F28 N53w/55NE 307/55NE 37 55 320 20 S 24N
F30 N65E/35SE 65/35SE 155 35 208 23 N 58S
F31 N25W/60SW 335/60SW 65 60 60 60 | 75N 185W
F32 N70W/65NE 290/65SE 20 65 102 16 S 18S
F33 N55W/53SW 305/535W 305 53 255 40 N 72N
F34 E-W/60N 90/60N 0 60 80 18 S 20N
F37 N5SE/70SE 05/70SE 95 70 160 50 D 54S
F38 N30W/43SW 330/43SW 240 43 234 44 N 86S 188W




4‘¥ VYR8 0kl OF o5lass cpoler Jlw cls b e aolicd

F39 N35E/62SE 35/62SE 125 62 204 20 S 23S

F40 | NI10W/6BNE 350/68NE 80 68 120 60 | 70S

F41 N-S/74W 00/74NW 270 74 218 68 X 725

F42 N10E/31SE 10/31SE 100 31 10 0 X 0

F50 | N50E/62NW 50/62NW 320 62 300 60 S 80N 199W
F51 N-S/55W 00/55W 270 55 338 30 N 38N

F52 N35E/73SE 40/73SE 125 73 144 72 D 86S

F53 | N75W/855W 285/855W 195 85 234 83 N 86N

F54 E-W/40S 90/40S 180 40 192 40 S 80S

F5 N15W/55NE 345/55NE 75 55 4 22 S 28N 170S
F6 N15E/65SE 15/65SE 105 65 180 24 D 285

F7 NBOW/555W 300/555W 210 55 210 55 N 90

F8 E-W/40N 90/40N 0 40 24 38 I 70N

F9 N45E/20SE 45/20SE 135 20 192 10 I 348

F60 N55W/90 305/90 215 90 306 20 I 20N 257S
F61 N8OW/90 280/90 280 90 10 12 D 66S 258 S
F63 N-S/80 E 00/80E 90 80 0 0 D 0 259S
F64 N-S/55 E 00/55E 90 55 83 55 [ 64N 260 S
F65 E-W/ 35N 90/35N 0 35 38 29 I 65N 261S
F66 | N65E/65NW 65/65NW 335 65 328 65 I 87S

F67 | N70E/05 NW 70/05NW 340 5 28 4 N 40N

F68 | N70w/ 655w 290/655W 200 65 188 65 N 86S

F69 | N65wW/80NE 295/80NE 35 80 80 35 N 90

F70 | N30w/32s5wW 330/325W 240 32 210 30 D 655

F71 | N30E/60NW 30/60NW 300 60 260 52 N 66S

(adgl Sl 4 10 5 9 Jlos! 31 vm) ddlaio 31 odls Subld p S ud™ Dlaskin iYL Jou>
¢ i gy Dgey 3T =AZIML/R. (uf a3 s H1Aa=Dip (s axio i g =Dip Direction
GRS ey vl =Rake (S £95 9 o5 o> Cg=Sence (¥ s o slad =Plunge/R.
. Wl Cuxdgn —-GPS (9w S 4Y cub 9 Slul=Bedding ««dgl il 4 s 5 g=Restoration

1D Dirlzlcpt)ion Dip | Azim./R. | Plunge/R. | Sence | Rake" | Restoration. Bedding GPS
F1 350 85 80 30 D 30N NB8OE/85NW 166E
F2 30 60 310 18 S 18N N6OW/60NE

F3 150 50 69 11 N 60S N60OE/50SE N-S/30W

F4 298 72 270 70 S 80S N28E/72NW 168-E
F43 200 20 254 10 S 35N N70W/20SW 193-E
F5 74 65 352 34 S 38N N16W/65NE 170-S
F6 102 56 182 12 D 16S N12E/56SE

F7 216 45 214 45 N 84S N54W/45SW | N8OW/10SW

F8 15 48 22 48 I 80S N75W/48NE

F9 108 40 192 6 I 7S N18E/40SE
F60 218 80 304 26 D 25N N52W/80SW 257-S
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F61 194 80 127 64 S 66S N76W/80SW 258 -§
F63 85 70 356 10 D 10N NO5W/ 70 E 259 -S
F64 80 55 33 44 [ 76N N10W/55 NE 260 -S
F65 0 50 34 44 | 66N E-W/50 N 261-S
F66 343 62 316 58 | 78S N73E/62NW | N80OW/10SW

F67 4 25 24 22 N 70S N86W/25NE

F68 204 55 190 54 N 82S N66W/ 555W

F69 295 90 130 86 N 86S N65W/ 90

F70 255 25 208 20 D 46S N15W/255W

F71 305 64 246 48 N 54S N35E/64NW

F11 64 70 118 58 N 62S N26W/70NE lt?l\?lé
F12 336 50 28 38 52N NG66E/SONW

F13 63 55 100 38 66S N27W/55NE

F15 204 65 160 56 N 66S N66W/65SW l%l:\lsE
F16 260 80 346 18 20N N10W/80SW N40E/25SE

F17 336 86 54 75 X 76N N66E/86NW

F18 38 30 82 22 N 48S N52W/30NE I%IZ\ZI;
F19 114 60 44 4 D 6N N24E/60SE ltz\?lé
F20 170 20 100 6 22N N8OE/20SE

F21 122 65 120 64 | 87S N32E/65SE

F25 100 60 58 52 N 66N N10E/60SE 181-W
F26 34 85 120 32 N 32S N60W/85NE

F27 246 80 335 6 D 06N N24W/80SW

F28 40 80 314 18 D 18N N50W/80NE

F29 60 90 60 90 S 25N NGOE/90

F30 154 40 232 10 N 158 N64E/40SE

F31 270 34 254 38 | 85N N20W/34SW 185-W
F32 22 83 110 30 S 30S N68W/83NE

F33 200 30 240 25 N 54N N70W/30SW

F34 12 78 92 40 S 40S N78W/78NE | N35W/25SW

F37 90 90 180 40 D 40S 00/90

F38 248 20 242 22 N 86S N22W/20SW 188-W
F39 114 30 30 2 S 05N N24E/30SE

F40 257 86 170 60 | 60S N13W/86SW

F41 278 55 225 42 X 558 NO8E/S5NW

F42 84 50 8 16 X 22N NO6W/50NE

F49 65 90 155 79 S 25N N65E/80SE

F50 320 60 290 54 N 72S N50E/60NW

F51 285 40 310 36 D 60N N15E/40NW 199-w
F52 120 84 194 62 N 62S N30E/84SE

F53 190 68 258 43 S 38N N8OW/68SW

F54 146 30 184 24 [ 56S N56E/30SE
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R. Dihedron Schmidt Lawer
byt R. Optim. F5 Schenidt Lower
\ W nint: 39/3% ~ Weight Mode 2
' - 4 ' nint: 42/0
;- N S
‘ - . Ii
@ ol: 71292 "
= = ® ol: 7
:3: i::j.:: & o2 15072
R:0.53 CD:37.6 ?f::" 1:1::0 :
Conating e QRw: E QRL: E
function F§

Counting deviation
&0

30

360
le
1]

0 Sum of Weights 56 ‘

o
0 Sum of Weights 72

(Restoration) adgl el 4 018 5 » Jlos! 31" 8" 579 8 5 datain (Sl _fus™ (Sl il souid udowi gl )+ . IO

B R. Dihedron Schmidt Lower. q Schmidt Lower
gy N Weight Mode 2 P R. Optim. F5 N Weight Mode 2
l‘ p ". ki . nint: 40y ~ . n/ntz 83/0
p‘, . L s :
W i Y &Nt
e i s X, S R
® ol: 53045 e $ @ ol: 53043 s :
A o2: 307 A& o2 33207
& o3 oa/a03 & o3: caam
R D43 CD: 38 Bi QAT F3) 1343
QR E QR E QRm: E QAL E
guﬂhnﬂ deviatan Function F5
360
L] 180
o
0 Sum of Weights 158 0 Sum of Weights 48

(Restoration) adsl el 4 10,7 » Jloa! 3 " aw™ &g 3 5 dilain (S ™ (Sl i yguid Julow gubi 1)) . JC5

R.Dih. 295 SBodls ulul » Bodls sy Jloal 3 dn § S (i Lol S ygome Slasio . Jous

Pre-rotation After-rotation

o1 G2 O3 R o1 o2 O3 R

53/45 35/207 09/303 0.43

71/292 15/72 12/165 0.53
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coled ¢l R'=25 ¢ gylis alslal ¢l R'=2
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Al e sl 1, 0T 5 (RERY) Wil

dw 5 gl Slalin anlis Lowans o
sl gl ) w5y ghs e 18
w3 it opl 53 () as b & dowe O ) gu) c2iS
O JSK8) Sl S LB S5 3 5 ailate (6l 5 Ol

(R) ¥ Sguaw 4 ol
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Dl odd (i 5 O swes (Delvaux, 1997)

R= 1 (a8 25 05 ik WsBoy S1-Call

P GAslmel A5 0 55) AsL (36 o fi-c ¢ R

Holts 25 5)) ik (B o S1-g ¢R=2R
R'=2+R

R'=1 ¢ jéms ,2iS glp R'=05 ade ,slaa
¢ e abalanel (gl R'=1L5 ¢ alslael (iis ol

&9 B S dalain (SIS Hl ool iy ((Am0) (ST 3y £5 9 o Al S gol sk iF L Jous

Pre-rotation
R | R | R-Index | nint | SHmax | SHmin | Reg. VB
regime
0.53 0.53 R=R' 42/0 78 168 NF Tensional
After-rotation
0.43 0.43 R=R’ 53/0 37 74 NF Tensional
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Orientation of the stress ellipsoid
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Abstract

The study area is located 80 km northwest of Birjand, the central of Southern Khorasan province, and
is located in the structural province of Sistan and part of North Lut. To study the amount of tectonic activity
in different parts of the study area resulting from the activity of the well fault zone, study and study of
tectonic morphology indices can be a good tool to achieve this goal, in this study of tectonic morphology
indices such as shape coefficient Basin (Ff), drainage density (Dd), asymmetry of the drainage basin (Af)
and river channel sinusitis (S) as well as field evidence of use. After calculating the indices in each sub-
basin in accordance with the faults of the region, the amount of tectonic activity was obtained. Then, for
each index, a zoning map of the tectonic activity level in different parts of the study area was drawn, and
finally, the relative active tectonics index (IAT) was calculated to determine the total tectonic activity level,
which according to the average The study area was divided into 4 categories of very high, high, medium
and low tectonic activity, which measured indices in the basin corresponding to the eastern branch of
Chahak fault show higher values that indicate high activity of Chahak fault In this section.

Keywords: Tectonic morphology index, Active tectonics, Chahak fault, East of Iran
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