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Abstract

North Iran is a key-area for the Cimmerian orogeny, which is related to the Late Triassic collision of Iran with Eurasia and to the closure of
the Palaeotethys. Recent analyses of the Cimmerian evolution have been performed on the Alborz, whereas studies in NE Iran are rare. Due
to the importance of this region for the reconstruction of the Cimmerian event, a research project sponsored by the Darius Programme has
been focused on the area east of Mashad (Fariman). Here, the occurrence of a thick succession of Permian andesitic to basaltic submarine
lava flows interfingering with shallow-water limestones and silicilastics raise several questions on the geodynamic significance of this
peculiar rock association, previously interpreted as a Palacotethys-related accretionary wedge. Problematic are also the Permian “ophiolites”
of Darreh Anjir, which do not seem to represent typical oceanic crust remnants.

Detailed studies of this succession allowed us to substantially modify previous interpretations. The Permian units were deposited in a marine
basin close to a volcanic area, where a large volume of lava flows was emplaced in submarine conditions. Deformational features are not
typical of an accretionary wedge as neither disruption of the stratigraphy nor penetrative shear zones and HP metamorphism have been found.
Geochemical data suggest an arc-related setting developed on a continental crust. We thus interpret these units as remnants of a supra-
subduction arc-related complex, grown during the Permian along the active Eurasian margin above a north-dipping subduction zone, where
the Palaeotethys ocean was consumed.

North of this area, the intra-arc basin of Aghdarband records the Triassic history of the collision zone. The Triassic successions show a
north-verging Cimmerian imbricate thrust fan developed in a retro-wedge position with respect to the main north-dipping collision zone
located south of Mashad. The thrust fan interacts with a major ESE-WSW left-lateral fault zone, accommodating an important component of
oblique convergence. All these structures are sealed by the Bajocian Kashaf Rud Formation, indicating that the main deformation, affecting
also Upper Triassic units, can be related to the Cimmerian events.
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These new data add important information on the evolution of the pre Middle Jurassic history of the basement of the hydrocarbon-rich
Kopeh Dagh Mesozoic and Tertiary successions which are exposed in NE Iran and Turkmenistan.
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THE PALAEOTETHYS SUTURE ZONE IN NE IRAN

Caspian Sea

Aim of the
presentation:

*Analysis of the
collision zone of NE-
Iran

Define the
stratigraphic,
structural and
petrological features
of the “Palaeotethys
remnants”

sReconstruct the
Permo-Triassic
evolution of the area




THE PALAEOTETHYS “OPHIOLITES”
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PALAEOGEOGRAPHY
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LATE PERMIAN-EARLY TRIASSIC
(ca. 260-249 Ma)

PALAEOGEOGRAPHY
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THE UPPER PALAEOZOIC UNITS
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Fariman Complex Darreh Anijir
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THE DARREH ANJIR COMPLEX




THE FARIMAN COMPLEX
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THE FARIMAN COMPLEX
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THE FARIMAN COMPLEX
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GEOCHEMISTRY OF THE FARIMAN AND DARREH ANJIR “OPHIOLITES”™
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PALAEOGEOGRAPHY

Reconstruction of the SE Eurasian margin during the Middle Permian
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THE UPPER PERMIAN CLASTICS
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THE FARIMAN COMPLEX: STRUCTURE
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DEFORMATION TIME CONSTRAINTS

Kashaf Rud Fm.

Cumulitic gabbro

THE MIDDLE JURASSIC NON-CONFORMITY

Kashaf Rud Fm. non-conformity at Darreh Anjir

* Tectonic contact between the gabboric complex and the basalts-cherts-marble unit
 Basalts are possibly unrelated to the underlying gabbros
* No Penrose-type ophiolites, no layer-cake structure

» Age constraints: U-Pb on zircons (plagiogranite, radiolarian from cherts (under study)



DEFORMATION OF THE FARIMAN COMPLEX: AGE CONSTRAINTS
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The Aghdarband erosional window
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Stratigraphy of the Triassic Aghdarband Basin

*Different successions in each thrust

sheet
SLICE II
sImportant unconformities suggesting Sefid Kuh
fault activit £8 SLICE Il
y 2% _ Khal-e-Anabeh
. . . o = =
*Eo-Cimmerian unconformity =0 2
reCOI‘ded by the MiankUhi Fm. é—qu_ % Coal @ Eocimmerian
» oy unconformity
. . . (NORIAN)
*Miankuhi Fm. intruded by Torbat P
Jam Granite (218-221 Ma) F 2
SLICE | » g
5 0'}
E TS "é | Faqir Marl Bed
Lo e E i
x E = [} i) (2} c
2 53 ? ) | 3
% % X “ Nazarkardeh Fm. ;—-,E i C@rgﬁ? ? Ee=se=ssw g%
E, “'é g —'"——-ﬁ-——-ﬁ i S -'?"E
):é é m NazaFr::nardeh _'-_ : 2 Bithynian .E §
E;T_--L--' %_‘I—k— I o ;EJ <5
g oS
P TS E
&) 8 0



Upper Palaeozoic Post-Cimmerian

(Northern Frame)
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VIEW TO THE SE OF THE NORTHERN FAULT ZONE
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CONCLUSIONS
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