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ABSTRACT

Base on geological history evaluation using regional stratigraphy, sedimentary environments, magmatic activities,
metamorphism and structural trend in Iran, physiographic-tectonic zoning map of Iran’s sedimentary basins has pre-
pared. This map has prepared to point out the basement tectonics role in Iran. It contains twenty-four different provinces.
Iran has composed from different plates: Arabian plate in south and west, Cimmerian manipulated in north and east,
Eurasian plate in northeast margin. Cimmerian manipulated at least can be divided to the smaller part, East-Central Iran
and North-Central Iran microcontinents. There are evidences for thick-skinned tectonics in the border zones of these
plates and microcontinents, especially in Sanandaj-Sirjan overthrust belts that it formed by crustal stacking wedges.
Also, Neoproterozoic-Phanerozoic Tectonic column in the Arabian, Cimmerian and Eurasian plates under Iran Country

area have introduced.
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1. Introduction

The organization and development of the physiographic-
tectonic provinces of Iran involves specifying the current
structural geomorphology and tectonic history of Iran’s
sedimentary basins that might have clear effect in the
regions. A physiographic-tectonic province is a geologi-
cal unit that it has a same history since sedimentation
time to recent. Each physiographic-tectonic province has
a same structural trend and dominant mechanism of de-
formation, because these have related to tectonic settings,
magmatic histories, stratigraphic variations and deforma-
tional models of crust. So, physiographic-tectonic prov-
inces can bind others. In this study, regional tectonics [1]
and geological data have integrated in together for prepa-
ration of the physiographic-tectonic zoning map of Iran’s
sedimentary basins. The main steps in this study have
summarized as follows:

1) Geological data such as regional stratigraphy, sedi-
mentary environments, magmatic activities, metamorphism,
tectonic stages and deformational styles that provided
much information on the tectonic history have gathered
from different references; 2) Physiographic-tectonic zon-
ing map of Iran’s sedimentary basins based on sedimen-
tary basins position has identified. These basins described
by some researchers [2-4]; 3) Structural units have lim-
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ited for each individual physiographic-tectonic province
based on different works such as [5-8]; 4) Tectonic units
have limited for each individual identified plate and mi-
crocontinents (Figure 1) based on [9,10].

2. Structural Zoning of Iran

At the first time, a geologist [5] has provided structural
history and tectonics for Iran and then, geology of Iran
has compiled by [2]. Investigation in geology of Iran
shows there are many different structural units. Iran is
one of the most deformed areas of the Alpine-Himalayan
orogenic belt.

The structural provinces of Iran have studied by sev-
eral researchers but in this study, a new Physiographic-
tectonic zoning map of sedimentary basins (Figure 2)
base on updated data has proposed. The boundaries of
the provinces have established through considering of
geological materials, structural styles, tectonic settings,
major faults and physiographic divisions.

3. Physiographic-Tectonic Provinces
3.1. Zagros-East Taurus Hinterland

Dominant structural trends in Zagros province (Figure 2)
are NW-SE in northwestern part and E-W in southeastern
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Figure 1. Tectonic framework map of Iran in Middle East.

part. From tectonics view, it contains the overthrust and
simple fold belts of Zagros that formed on the northeast-
ern part of Arabian plate’s passive margin (Figure 1).

Zagros Mountains have continued to East Taurus Moun-
tains in Turkey and have named Zagros-East Taurus hin-
terland. Zagros-East Taurus hinterland is external plat-
form (fold and thrust belt) of north margin of Arabian
Craton (Figure 1). Vergence of folding in this hinterland
is toward south and southwest.

3.2. Persian Gulf-Mesopotamian Foreland
Basin

Dominant structural trend in Persian Gulf foreland basin
province (Figure 2) is NW-SE. From tectonics view, it
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contains the south margin of simple fold belts of Zagros
that formed on the northeastern part of Arabian plate’s
passive margin. Persian Gulf has continued to end of
Mesopotamian area in central Iraq and have named Per-
sian Gulf-Mesopotamian foreland basin. Persian Gulf-
Mesopotamian foreland basin is north margin of internal
platform of north margin of Arabian craton (Figure 1).

3.3. Makran Accretionary Prism

Dominant structural trend in Makran province (Figure 2)
is E-W. From tectonics view, it contains the accretionary
prism on trench of Oman sea subduction that has contin-
ued to Pakistan (Figure 1). Makran accretionary prism
has 150 (Iran) to 350 (Pakistan) Km width that its north
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Figure 2. Physiographic-tectonic zoning map of Iran’s sedimentary basins Iran. Numbers in this figure are, 1: Zagros-East
Taurus hinterland, 2: Persian Gulf-Mesopotamian foreland basin, 3: Makran accretionary prism, 4: Bashagard Mountains, 5:
Jazmorian-Mashkel fore arc basin, 6: Shahsavaran-Soltan magmatic arc, 7: South Lut-South Helmand back arc basin, 8:
East Iran Mountain belt, 9: West-Central Alborz and lesser Caucasus hinterland, 10: Great Kavir-Northen Urmieh lake
foreland basin, 11: South Great Kavir fold and thrust belt, 12: South Caspian-Black sea foreland basin, 13: Urmieh-Dokhtar
Magmatic Arc, 14: Naien-Kerman retro arc foreland basin, 15: Sanandaj-Sirjan overthrust belts, 16: East Alborz or Binalod
hinterland, 17: Torbat-e am-Neyshabour retro arc foreland basin, 18: Kopet Dagh hinterland, 19: South Caspian remnant
basin, 20: Maiamay-Taibad Inverted back arc basin, 21: Khaf-Kavir Plain Magmatic Arc, 22: Lut Plain-Gonabad back arc
basin, 23: Tabas hinterland, 24: Yazd-Khour Piggy back basin.

190 Km

is a sign for bending zone of Arabian oceanic litho-
sphere.

part uplifted and formed Makran range.

3.4. Bashagard Mountains

Dominant structural trend in Bashagard province (Figure 8.5. Jazmorian-Mashkel fore Arc Basin

2) is E-W. From tectonics view, it contains upper slope
part of Makran accretionary prism that has terminated to
East Iran Mountain belt (Figure 2). Bashagard province

Copyright © 2013 SciRes.

Dominant structural trend in Jazmorian province (Figure
2) is E-W. From tectonics view, it contains a fore arc
basin (Jazmorian plain) that has continued to Mashkel
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plain in Pakistan (Figure 2). Jazmorian-Mashkel fore arc
basin has formed on south margin of East-Central Iran
microcontinent and filled by Paleogene Turbidities and
Neogene-Quaternary terrestrial sediments. Note that low
seismicity in Makran and Jazmorian provinces has re-
lated to slow subduction rate and steeper dip of Benioff
zone. Current subduction rate of oceanic crust (related to
late Cretaceous) is 19 millimeters per year [11].

3.6. Shahsavaran-Soltan Magmatic Arc

Dominant structural trend in Shahsavaran-Soltan prov-
ince (Figure 2) is E-W. From tectonics view, it contains
an active magmatic arc that has continued to northeast in
Pakistan. Shahsavaran-Soltan magmatic arc has formed
on south margin of East-Central Iran microcontinent and
it contains 16 Quaternary eruptive centers with 450 km
length.

3.7. South Lut-Helmand Back Arc Basin

Dominant structural trend in South Lut province (Figure
2) is E-W. From tectonics view, it contains a retro arc
back arc basin that has continued to Helmand plain in
Pakistan. South Lut-Helmand back arc basin has formed
on south part of East-Central Iran microcontinent and it
contains 2 Km Tertiary volcanic rocks eruptive centers
with 450 km length.

3.8. East Iran Mountain Belt

Dominant structural trend in East Iran province (Figure
2) is N-S. From tectonics view, it contains the magmatic
arc and its accretionary prism belt that is result of west-
ward subduction of west Afghanistan microcontinent
(Figure 1) beneath to East-Central Iran microcontinent.

Therefore, East Iran province has named Sistan or East
Iran suture zone too. Recently, a dextral transpression
zone (Nehbandan fault system) has developed on the
eastern border of this province that it marked by horsetail
splays on the northern and southern terminations (Figure
2).

3.9. West-Central Alborz and Lesser Caucasus
Hinterland

Dominant structural trend in West-Central Alborz and
lesser Caucasus province (Figure 2) is NW-SE. From
tectonics view, it contains deformed zone (fold and thrust
belt) of Cimmerian miniplate (Figure 1) that formed in
northern active margin until late Triassic. Then it has
rifted by tension in a back arc basin of Neotethyian sub-

duction zone in the south margin of Cimmerian miniplate.

Development of that rift stopped in the late Cretaceous
and then, renewed in the Eocene by spreading in subma-
rine arc basin of Neotethyian subduction zone. In the
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other word, this hinterland is result of a magmatic arc
system [12] spreading in the evolutional back arc basin.
After that, West-Central Alborz and lesser Caucasus hin-
terland has formed by deformation and regional uplift
from SW part of Caspian Sea to Black sea.

Recently, Damavand and Sebalan cones have formed
by late volcanism that related to final subduction of oce-
anic slab in south Caspian basin toward south and south-
west. Five dominant orogenic phases and four deforma-
tional events in Alborz Mountain building processes have
suggested by [13].

The first deformational event is one from the Syn-col-
lision type between Cimmerian and Eurasian plates (late
Triassic) and the other ones are from post-collision de-
formational events and in with the deformational of
sedimentary cover which is result of shortening and in-
creasing the thickness of passive continental crust in
north of Cimmerian miniplate.

3.10. Great Kavir-Northern Urmieh Lake
Foreland Basin

Dominant structural trend in Great Kavir-Northern Ur-
mieh lake province (Figure 2) is NW-SE. From tectonics
view, it contains the southern foreland basin of West-
Central Alborz and lesser Caucasus hinterland in the
north margin of Cimmerian miniplate (Figure 1) since
late Eocene.

Also, this foreland basin in Pishva (Varamin) is a pig-
gyback basin that formed on thrust sheets. In Tehran area,
this basin is a deformed basin [14] by active thrusting in
footwall of North Tehran fault.

3.11. South Great Kavir Fold and Thrust Belt

Dominant structural trend in South Great Kavir fold and
thrust belt province (Figure 2) is NE-SW. From tectonics
view, it contains fold and thrust belt that formed on the
south margin of North-Central Iran microcontinent (Fig-
ure 1). This belt have deformed by collision of NW part
of East-Central Iran microcontinent with North-Central
Iran microcontinent, on the passive margin setting. South
Great Kavir fold and thrust belt is a peneplain like area
by extensive erosion.

3.12. South Caspian-Black Sea Foreland Basin

Dominant structural trend in South Caspian-Black sea
foreland basin province (Figure 2) is NW-SE. From tec-
tonics view, it contains the northern foreland basin of
West-Central Alborz and lesser Caucasus hinterland in
the south margin of Eurasian plate (Figure 1) since late
Eocene. Although, median part of South Caspian and
Black sea basin has uplifted by collision between Eura-
sian and Cimmerian plates.
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3.13. Urmieh-Dokhtar Magmatic Arc

Dominant structural trend in Urmieh-Dokhtar province
(Figure 2) is NW-SE. From tectonics view, it contains a
magmatic arc that is result of subduction to beneath of
southern active continental margin of Cimmerian plate.
Also, Sahand and other cones (about 9) in lesser Cauca-
sus hinterland are result of quaternary magmatism in this

zone that it has marked by widespread Eocene volcanism.

Urmieh-Dokhtar province has continued to south of Black
Sea and Its width has increased from Naien city that
many parts have covered by quaternary deposits of Dagh
Sorkh Kavir, Southern Urmieh Lake, Namak and Hoz-e
Soltan Lakes have formed on it. So, there are a few
backland basins with Playa type sedimentation because
of dip decreasing in Ben off zone (in NW part of mag-
matic arc). SE part of magmatic arc has formed on south-
west margin of East-Central Iran microcontinent.

3.14. Naien-Kerman Retro Arc Foreland Basin

Dominant structural trend in Naien-Kerman province
(Figure 2) is NW-SE. From tectonics view, it contains a
retro arc foreland basin on the north margin of Urmieh-
Dokhtar magmatic arc (SE part). Davaran Mountain and
Bafgh-Baghin fault system [15] have developed in this
province that formed on southwest part of East-Central
Iran microcontinent.

3.15. Sanandaj-Sirjan Overthrust Belts

Dominant structural trend in Sanandaj-Sirjan province
(Figure 2) is NW-SE. From tectonics view, it contains
Sanandaj-Sirjan overthrust belts that formed by meta-
morphic rocks of the northeastern part of Arabian plate
[8]. This province has continued to the north part of Dead
Sea fault in the south Turkey. Late Cretaceous-Paleogene
sequences in this belt have piled up on a wedge top part
[16] of Zagros proforeland basin [17], before regional
metamorphism. Recently, pre-Cretaceous deformed and
metamorphic rocks have exposed in this province by
upthrusting of basement wedges (Figure 3).

Quaternary basins such as southern margin of Urmieh
Lake, Kabodarahang depression, Mighan Kavir, Gavk-
honi depression, Abarkuh Kavir, Marvast Kavir and Sir-
jan’s Kavir-e Namak, on the north boundary of this
province with Urmieh-Dokhtar are the index cases from
Supra-Arc troughs. These basins are significant in mark-
ing loss of the fore-arc basin beneath back-thrusts anti-
thetic to the subduction direction and can explain the
presence of younger molasse in a setting referred to as a
suture zone [19].

3.16. East Alborz or Binalod Hinterland

Dominant structural trend in East Alborz province (Fig-

Copyright © 2013 SciRes.
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Figure 3. A deep north-south cross section from south Iran
(AA’ in Figure 2), modified from [18].
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ure 2) is NW-SE in eastern part and NE-SW in western
part. From tectonics view, it contains Binalod magmatic
arc and its fore arc basin with volcanic activities (espe-
cially in Silurian) on northeastern of Cimmerian minip-
late. Obduction of Mashhad ophiolite during late Paleo-
zoic has result of subduction into beneath this province
(Figure 4) but marine sedimentation on Kopet Dagh
proforeland basin (Over thinned crust of south Eurasian
plate) has continued to Eocene. Also, East Alborz fore
arc basin gradually uplifted and it has formed a hinter-
land with SW vergence.

3.17. Torbat-e Jam-Neyshabour Retroarc
Foreland Basin

Dominant structural trend in Torbat-e Jam-Neyshabour
province (Figure 2) is NW-SE in eastern part and NE-
SW in western part. From tectonics view, it contains the
Torbat-e Jam-Neyshabour retro arc foreland basin on
northeastern part of North-Central Iran microcontinent.

A magmatic arc has formed on north and parallels to
this province that it has underthrusted beneath East Al-
borz province since Paleogene. Torbat-e Jam-Neyshabour
retro arc foreland basin has filled by erosion of that mag-
matic arc.
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Figure 4. Tectonic history of Iran. Abbreviations in this
figure are, ECIM: East-Central Iran microcontinent, CNIM:
Central-North Iran microcontinent, EA: East Alborz, MTMB:
Maiamay-Taibad marginal back arc basin, K: Kopet Dagh,
CP: Central Iran collision plateau, ZSZ: Zagros Suture
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these cross sections has drawn on Figure 5.
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by straight line. Bold lines show continental passive margins,
modified from [20].

3.18. Kopet Dagh Hinterland

Dominant structural trend in Kopet Dagh province (Fig-
ure 2) is NW-SE. From tectonics view, it contains the
Kopet Dagh hinterland or Kopet Dagh fold and thrust
belt that formed in passive margin of Eurasian plate until
late Triassic and then marine sedimentation on Kopet
Dagh proforeland basin has continued to Eocene.

Kopet Dagh hinterland has uplifted related to Kara-
korum foreland basin in northeast along Eshghabad fault.

3.19. South Caspian Remnant Basin

Dominant structural trend in South Caspian province
(Figure 2) is NW-SE in eastern part and N-S in western
part. From tectonics view, it contains the South Caspian
remnant oceanic basin [21] and northern foreland basin
of Central Alborz hinterland.

Therefore it is a hybrid basin over an old island arc
that it has formed by southward Paleotethyan intraoce-
anic subduction. This province is subducting beneath to
Apsheron-Sill ridge [22] on north boundary of South
Caspian now [23].

3.20. Maiamay-Taibad Inverted Back Arc Basin

Dominant structural trend in Great Kavir-Taibad prov-
ince (Figure 2) is NW-SE in eastern part and NE-SW in
western part. From tectonics view, it contains the Maia-
may-Taibad marginal back arc basin with Sabezevar
Ophiolites and Torbat-e Heydarieh volcanic rocks that
inverted in paleogene.
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3.21. Khaf-Kavir Plain Magmatic Arc

Dominant structural trend in Khaf-Bardeskan province
(Figure 2) is NW-SE in the eastern part and NE-SW in
the western part. From tectonics view, it contains the
northern active margin of East-Central Iran microconti-
nent (Figure 1). It has formed by southward subduction
of oceanic lithosphere (under Maiamay-Taibad marginal
back arc basin) that named Sabzevar Ocean [24].

3.22. Lut Plain-Gonabad Back Arc Basin

Lut Plain-Gonabad back arc basin on the Lut microcon-
tinent (eastern portion of East-Central microcontinent)
has placed on the west of East Iran Mountain belt.
Dominant structural trend in East-Central Iran prov-
ince (Figure 2) is N-S. From tectonics view, it contains
back arc (retro arc) basin that it has related to westward
subduction of west Afghanistan microcontinent beneath
to East-Central Iran microcontinent. Recently, horsetail
splays in northern termination of Nehbandan fault system
have developed in the northern part of this province.

3.23. Tabas Hinterland

Dominant structural trend in East-Central Iran province
(Figure 2) is N-S. From tectonics view, it contains an
ancient island arc on the west of the Lut Plain-Gonabad
province that it has accreted to this along Nayband fault
system (western border of the Lut microcontinent) by
eastward subduction in Pre-Cambrian.

3.24. Yazd-Khour Piggy Back Basin

Dominant structural trend in East-Central Iran province
(Figure 2) is N-S. From tectonics view, it contains a few
ancient island arcs [25] that they have accreted together
by eastward subductions [6].

4. Tectonic Column of lIran

Iran has composed from different plates: Arabian plate in
south and west, Cimmerian manipulated in north and east,
Eurasian plate in northeast margin.

4.1. Arabian Plate

4.1.1. Zagros Orogen

Neoproterozoic-Phanerozoic Tectonic column in Zagros
province under Iran country area (Figure 2) are at least
contain 5 tectonic stages between 4 below events:

1) Compressive event of late proterozoic (Pan African
orogeny); 2) Tensional event of Infra-Cambrian; 3) Ten-
sional event of Triassic; 4) Compressive event of Neo-
gene (Zagrosian orogeny). Two above tensional events
are related to regional rifting that it occurred next to the
Gondwana drift. In global scale, they are approximately

Copyright © 2013 SciRes.

equivalent to movements of Caledonian and Hercynian
orogenies, but in this period the Zagros basin have been
formed a broad passive margin on the northeastern part
of Afro-Arabian plate (Figure 6).

4.1.2. Persian Gulf Basin

Neoproterozoic-Phanerozoic Tectonic column in Persian
Gulf foreland basin province (Figure 2) are at least con-
tain 4 tectonic stages between 3 below events:

1) Compressive event of late proterozoic (Pan African
orogeny); 2) Tensional event of Infra-Cambrian; 3) Ten-
sional event of Triassic.

Compressive event of Neogene (Zagrosian orogeny)
has not recorded in this province until recent. Similar to
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Figure 6. Tectonic position of Persian Gulf and Zagros ba-
sins on the Arabian plate and some basins on the Cimme-
rian plate.
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the Zagros province, two above tensional events are re-
lated to regional rifting that it marked by some sedimen-
tary gaps such as Carboniferous sequences.

4.2. Cimmerian Miniplate

Neoproterozoic-Phanerozoic Tectonic column in Cim-
merian miniplate under Iran country area (Figure 1) are
at least contain 8 tectonic stages between 7 below events:

1) Compressive event of late proterozoic (Pan African
orogeny); 2) Tensional event of Infra-Cambrian-Late Pa-
leozoic (equivalent to movements of Caledonian and
Hercynian orogenies) that it has marked by some sedi-
mentary gaps such as in lower Paleozoic and Carbonif-
erous sequences on the Alborz basin; 3) Compressive
event of late Triassic (Early Cimmerian orogeny); 4)
Tensional event of Late Jurassic; 5) Compressive event
of Late early Alpine orogeny; 6) Tensional event of the
Middle Alpine orogeny; 7) Compressive event of the
Late Alpine orogeny.

Two later tensional events are related to back arc
spreading (Figure 6) that it has been inverted by conse-
guence compressive events.

4.3. Eurasian Plate

Neoproterozoic-Phanerozoic Tectonic column in Eura-
sian plate under Iran country area (Figure 1) are at least
contain 5 tectonic stages between 4 below events:

1) Compressive event of late proterozoic (Cadomian
orogeny); 2) Compressive event of Late Paleozoic (Her-
cynian orogeny); 3) Compressive event of late Triassic
(Early Cimmerian orogeny); 4) Compressive event of the
Late Alpine orogeny.

5. Discussion

Geological history evaluation using regional stratigraphy,
sedimentary environments, magmatic activities, meta-
morphism and structural trend in Iran are showing that it
contains twenty four different provinces.

There are much evidence for three main continent-
continent collision such as magmatic arcs, ophiolitic se-
quences, orogenic belts and them foreland basins. The
first one is along northern boundary of Binalod (16) and
West-Central Alborz and lesser Caucasus (9) provinces
that it known as Paleotethyan suture zone.

The second continent-continent collision zone is along
northern boundary of Sanandaj-Sirjan province (15) that
it known as Neotethyan suture zone and it has formed on
the top of the crustal stacking wedges. The third conti-
nent-continent collision zone is along eastern boundary
of Lut Plain-Gonabad province (22) that it known as
mezotethyan suture zone. Base on gravimetric survey of
Iran [26], all of them have thick-skinned tectonics.

Copyright © 2013 SciRes.

Also, there are some evidence for an ocean-continent
covergence such as Makran accretionary prism (province
No. 3), Jazmorian-Mashkel fore arc basin, (province No. 5),
Shahsavaran-Soltan magmatic arc (province No. 6), South
Lut-South Helmand back arc basin (province No. 7).

The Paleotethyan and Neotethyan suture zones have
same orientations (NW-SE) from median part of Iran
toward west and so, four different mountain ranges have
formed.

They are the most parts of Zagros-East Taurus hinter-
land with deformed sedimentary rocks (province No. 1),
West-Central Alborz and lesser Caucasus hinterland with
deformed volcano-sedimentary rocks (province No. 9),
Urmieh-Dokhtar Magmatic Arc (province No. 13) and
Sanandaj-Sirjan overthrust belt with deformed meta-
morphic rocks (province No. 15).

These have formed a broad mountain chain with more
than 1200 km length and 400 km width from the south-
ern part of Caspian sea to Black sea. Four above moun-
tains have different ages, basements, structural styles and
rocks, thus it seem that they can consider as Iranian Cor-
dillera.

6. Conclusions

Physiographic-tectonic zoning map of Iran’s sedimentary
basins has prepared to indicate basement tectonics role in
Iran. Characteristic of this zoning map are as follows:

The map has intended as a pattern for the assessment
of the structural trends in Iran.

e Cimmerian miniplate at least can be divided to the
smaller part, East-Central Iran and North-Central Iran
microcontinents.

e Zagros and Alborz hinterlands and border zones of
East-Central Iran microcontinent have thick-skinned
tectonics.

e Sanandaj-Sirjan province has formed on the crustal
stacking wedges of Arabian plate.

e East Alborz orogeny is the oldest mountain building
Iran.

e Tectonic events of Paleozoic (equivalent to move-
ments of Caledonian and Hercynian orogenies) in the
most part of Iran have a tensional role and they have
marked by long sedimentary gaps.

e Paleozoic sedimentary gaps are related to block fault-
ing in rifted region.

e Iran country has composed from four mountain ranges
that they can consider as Iranian Cordillera.
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