
 –
** * *

*

**

The Paleostress Analysis in the East and South East of Tehran
(Sorkheh Hessar-Khodjir)

By: M. Saadat*,  S. A. Alavi*  &  A. Saeedi**

  *Faculty of Earth Sciences, Geology Department, Shahid Beheshti University, Tehran, Iran

**Geological Survey of Tehran Iran

(Inversion Method)

NE-SW

N-S

Abstract
    To analyze the paleostress in Sorkheh Hessar – Khodjir area, different shear – fault planes and the associated slickenside line-
ations are measured. The stress tensor and the variation of the stress direction in the upper Triassic to Oligocene formations are 
discussed. Numerous shear data are determined from different locations in the study area and categorized into 16 sites according 
to the stratigraphic age. The main criteria used to identify the sense of slip are accretionary mineral steps, tectonic tool marks, 
polished and rough facets, and riedel shears. According to the inversion method which includes determination of the mean stress 
tensor orientation and sense of slip on numerous faults ,all data are classified based on tectonic events and the principal stress 
axes and corresponding compressional and extensional directions are calculated. 
Based on the derived results from the diagrams, it is suggested that a prominent NE- SW compressional stress direction, which 
is obvious in Mesozoic and the younger Cenozoic formations, caused the deformation of the Mesozoic strata after Mesozoic and 
was continuous in Tertiary (Oligocene). It seems that a younger N-S stress direction exists and has had effects on both older and 
younger formations. It is believed that it would be related to one of the last Alpine orogenic phases.
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Site
Stratigraphic

age
Regime

Coordinate

(UTM)
Lithology

1 2 3

Dir. Plung. Dir. Plung. Dir. Plung.

A1

Upper 
Triassic- 
Lower 

Jurassic

S*
552851

3944522
Shale,

Siltstone
66 10 293 75 158 10 8.6 0.5

AIF

Upper 
Triassic- 
Lower 

Jurassic

R
553197

3944258
Shale,

Siltstone
242 10 337 27 133 60 37.1 0.5

ASSF

Upper 
Triassic- 
Lower 

Jurassic

S
553100

3944682
Sandstone,
Limestone

242 10 337 27 133 60 37.1 0.5

B1 Lower 
Jurassic S 551632

3949616
Siltstone,

Marly limestone
168 23 291 52 65 28 11.3 0.1

B2 Lower 
Jurassic S 551632

3949616
Siltstone,
Dolomite

346 3 84 69 255 21 7.5 0.5

B3 Lower 
Jurassic N 551782

3949180
Siltstone,
Dolomite

322 71 214 6 122 18 13.2 0.2

CNF Lower 
Jurassic N 558068

3941228
Siltstone,

Limestone
340 40 90 22 201 42 16.1 0.5

CSSF Lower 
Jurassic S 558425

3940380
Siltstone,

Limestone
231 7 140 14 348 75 40 0.2

DIF
Lower-
Middle
Jurassic

R
558983

3943113

Limestone,
Marl,

Siltstone
170 2 79 17 267 73 5.9 0.5

DSSF
Lower-
Middle
Jurassic

S
558983

3943113
Limestone,

Marl
6 3 193 87 96 0 8.4 0.4

E Middle
Jurassic N 556414

3942120
Marly

Limestone
84 79 219 8 310 8 11.7 0.8

FIF Middle
Jurassic R

556659
3941978

Limestone 169 16 77 6 328 73 10.8 0.8

FSSF Middle
Jurassic S 556810

3941780
Marly

Limestone
344 27 198 59 81 15 22.5 0.6

G Upper 
Jurassic S 558582

3942739
Limestone,Lithic

Tuff,Andesite
167 6 59 71 259 18 7.5 0.2



H
Lower

Cretaceous
S

552664
3949936

Sandstone Limestone

Shale Siltstone
83 28 233 58 345 13 7.1 0.6

A
Upper

Cretaceous
R

553197
3944258

Limestone Sandstone

Conglomerate

Granodiorite

185 9 279 21 73 67 5.4 0.8

I
Upper

Cretaceous
S

553340
3949875

Sandstone Marl

Siltstone
191 9 289 42 92 47 2.4 0.4

ISSF
Upper

Cretaceous
S

553484
3949987

Sandstone

Siltstone
191 9 289 42 92 47 2.4 0.4

J
Upper

Cretaceous
S

553217
3944692

Conglomerate

Sandstone
346 36 178 54 80 6 10.7 0.3

K SSF
Upper

Cretaceous
S

553444
3945085

Conglomerate

Siltstone Sandstone
38 24 293 30 159 50 17.9 0.02

K SSF
Upper

Cretaceous
S

553217
3944692

Conglomerate

Siltstone Sandstone
46 1 141 78 316 12 9.5 0.2

K NF
Upper

Cretaceous
N

553277
3944797

Conglomerate

Siltstone Sandstone
326 75 109 12 201 9 10.1 0.4

L
Upper

Cretaceous
R

553197
3944258

Sandstone Siltstone

Igneous rocks
201 12 102 37 306 50 18.1 0.3

LIF
Upper

Cretaceous
R

553100
3944682

Sandstone Siltstone

Igneous rocks
225 15 135 0 44 75 3.1 0.6

M
Upper

Cretaceous
S

553314
3944437

Conglomerate

Sandstone
200 65 9 25 101 4 45 0.8

N Paleocene S
552664

3949936
Marly Limestone

Pyroclastics Tuff
10 10 121 65 276 23 12.8 0.4

ONF Oligocene N
552358

3948388
Limestone Siltstone

Granodiorite
231 77 324 1 54 13 16.9 0.4

OSSF Oligocene S
552248

3948532
Limestone Siltstone

Granodiorite
39 1 278 88 129 1 16.1 0.4

PSSF Oligocene S
552340

3944838
Granite

Granodiorite
192 10 325 75 100 10 14.6 0.6
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