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l : Dark gray, blak, thick-bedded to massive fossiliferous limestone.

Py
P: h: Blak calcareous and gypsiferous shale with abundant brachiopoda.
A Gray, red coarse grained quartz rich sandstone.

P, : Blak, dark green volcanics including basalt and spilite.

n
v
n
1’1: : Red, well-bedded, well-sorted, well consolidated, polymictic conglomerate.

P
P, :Limestone, shale, sandstone, conglomerate and volcanics ( Nesen fm. )
Pr : Gray, thick-bedded to massive limestone and dolomite ( Ruteh fm. )
P(?Z White, gray, thick bedded quartz arenite.

P (F: Cream, yellow and gray fusulinid limestone.

PSZ: Red and gray sandestone over-laine by alternation of limestone and sandstone.

Pél : Gray, thick bedded, oncolitic, fossiliferous, reefal limestone containg coral and fusulinid.
Pg : : Red and gray sandstone with intercalations of pebbly sandstone.

Pg : Volcanics including basalt and andesite.

Pglz White, gray quartz arenite: red, thick to medium bedded sandstone and pebbly sandstone.

Pd: Quartz arenite, limestone and volcanics ( Dorud fm. )
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r,,; Jeirud and Ruteh Formations eI
Py : Cherty limestone , marly limestone , marly and sandy shales 1
PY: Basic flows , pyroclasties , sandstone & ol ln i)yl 3 i
P,: Fusulina limestone , dolomitic limestone R P L I
P{ : Basic volcanics , tulf, pyroclastics , sandstone  ~£ou ades lo g
Bl == Py : Sendstone , shale , limestone intercalations , quartzite
e =8 CLM . Limestone . marl . siltstone
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Ruteh Limestone mainly

Grey or dark grey limestone, in part silty (Pr):sandstone (). basic volcanics (v)
undivided permian rocks (Pd,r)

Dorud Formation

Red or grey sandstone quartzite and shale mostly

Mobarak Limestone

Well-bedded grey limestone (Cm): fine-grained sandstone and shale (Cs):

basic volcanics (v)

PERMIAN
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Phyllitic rocks of Rasht - Lahijan area
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Petrogenesis and tectonic setting of the Tuyeh-Darvar Granitoid ':1
(Northern Iran): Constraints from zircon U-Pb geochronology and Sr-Nd =
isotope geochemistry

Azin Naderi **, Habibollah Ghasemi?, José F. Santos b Fernando Rocha®, William L. Griffin ¢,
Hadi Shafaii Moghadam ¢, Lambrini Papadopoulou ©

* Department of Petrology, Geochemistry and Economic Geology, Faculty of Earth Sciences, Shahrood University of Technology, 36199-95161 Shahrood, Iran

" Geobiotec, Departamento de Geociéncias, , Universidade de Aveiro, Portugal

€ ARC center of Excellence for Core to Crust Fluid Systems, GEMOC ARC National Key Centre, Earth and Planetary Sciences, Faculty of Science and Engineering, Macquarie University, NSW 2109,
Australia
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ABSTRACT

Tuyeh-Darvar granitoid, which outcrop ca 45 km Sw of Damghan city, in the Eastern Alborz zone, comprise mainly
the pluton emplaced into the Barut Formation of Lower Cambrian ages. Zircon U-Pb ages show Carboniferous ages
(325 £ 3 Ma) for the formation of this granitoid. The granitoid is mostly metaluminous, ferroan and alkalic mon-
zonite to monzodiorite, "These rocks have high values of FeOT/MgO and Ga/Al, high concentrations of K20 +Na20,
low abundances of MgO and transitional elements. Plots normalized to chondrite and primitive mantle composi-
tions show strong enrichments of LREE relative to HREE and of LILE relative to HFSE, accompannied by negative
anomalies of Nb and Sr."They contain Fe-rich hydrous mafic minerals and magnetite. These features are typical
of A-type granites. Sr-Nd isotopic geochemistry, with initial eNd values from —1.1 to —1.5 and initial 87 Sr/®¢ Sr ra-
tios between 0.70562 and 0.70678, are consistent with magmatic differentiation from mafic melts produced from
an enriched mantle source. However, other models such as melting of mafic crust or mixing of components from
depleted mantle and continental crust cannot be discarded. On the basis of the U-Pb zircon age (325 + 3 Ma) and
the known magmatic tectonic regime in Iran during the Paleozoic, it is suggested that the pluton, formed in a rift
environment related to extensional structures of the Alborz block in Early Carboniferous time.

© 2018 Elsevier B.V. All rights reserved.
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Geochemistry and zircon geochronology of the Permian A-type Hasanrobat granite,
Sanandaj-Sirjan belt: A new record of the Gondwana break-up in Iran

Saeed Alirezaei *, Jamshid Hassanzadeh ®

# Faculty of Earth Sciences, Shahid Beheshti University, Tehran, Iran
Y Tectonics Observatory, California Institute of Technology, Pasadena, CA 91125, USA

ABSTRACT

The Sanandaj-Sirjan metamorphic-plutonic Belt (SSB) in west central Iran is a polyphase metamorphic
terrain composed of dominantly greenschist-grade metasedimentary and metavolcanic rocks, and felsic to
mafic plutons, of Neoproterozoic-Phanerozoic ages. The Hasanrobat granite in central SSB occurs as a single
pluton, ~20 km? surface area, with relatively consistent mineralogy and chemistry. Quartz, alkali feldspars
(microcline and perthite), sodic plagioclases and biotite are the main constituents, commonly associated
with minor amphibole. Accessory phases include zircon, allanite, apatite, and magnetite.
The country rocks are Upper Carboniferous-Lower Permian sandstones and dolomitic limestones. Scattered
patches of skarn-type assemblages dominated by tremolite and talc occur in the dolomitic limestones, and
sandstones are recrystallized to a coarse-grained quartzite at contact with the granite, The granite is metalu-
minous to slightly peraluminous, and is distinguished by high FeO;/MgO ratios, typical of ferroan (A-type)
granites. The A-type affinity is also reflected by high Na,O + K,0, high Ga/Al ratios, high contents of large
ion lithophile elements (LILE), high field strength elements (HFSE) and rare earth elements (REE), as well
as low contents of Sr, and distinct negative Eu anomalies. The biotites are aluminous, Fe-rich, and plot near
the siderophyllite corner in the quadrilateral biotite diagram. They are further distinguished by high fluorine
contents (0.61 to 1.33 wt.%). Amphibole is ferrohastingsite in composition. lon microprobe analyses of zircon
grains separated from a representative granite sample yielded concordant U-Pb ages with weighted mean
208pp /238 age of 288.3 + 3.6 Ma.
The granite and the country rocks are cut by a set of mafic dykes with asthenosphere-like geochemical signa-
tures. Such association suggests anorogenic intraplate magmatism in Lower Permian in the region. This pro-
vides further evidence for, and significantly constrains timing of, a major extension in Upper Paleozoic in Iran,
previously inferred from the rock record. The extension led to the Gondwana break-up and the opening of
Neotethys Ocean between Sanandaj-Sirjan and Zagros in Permian.

© 2011 Elsevier B.V. All rights reserved.
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A-type granite of the Hasan Robat area (NW of Isfahan, Iran)
and its tectonic significance

M. Mansouri Esfahani®*, M. Khalili®, N. Kochhar¢, L.N. Gupta“

* Department of Mining Engineering, Isfahan University of Technology, Isfahan, Iran
hDepurrmenr of Geology, The University of Isfahan, Isfahan, Iran
“CAS in Geology, Punjab University, Chandigarh 160 014, India

ARTICLE INFO ABSTRACT
Article history: The Late Precambrian Hasan Robat Granite occurs in the northwestern part of the Sanandaj-Sirjan Zone
Received 27 November 2007 NW of Iran. The granitoid rocks are composed of biotite-bearing syenogranite, alkali-feldspar granite and

Received in revised form 18 May 2009

minor amount of monzogranite. The main minerals are guartz, microcline, plagioclase (albite-oligoclase),
Accepted 21 May 2009

green biotite, and amphibole (ferrohornblende) with subsolvus to subordinate hypersolvus affinities.
Chemically, the rock suite is characterized by high SiO,, Fe/Mg, total alkali (K30, Na;0), Zr, Nb, Y, Hf, Ta,
GafAl, and REE (except for Eu), and low contents of Mg0, Ca0, Pz0s, and Sr. They display A-type charac-

i‘:f;ﬁ:";;mte teristics, being ferroan, alkali-calcic to calc-alkalic and metaluminous to peraluminous with minor of
Rift tectonic peralkaline nature. Crystallization of such magmas has produced the iron-enrichment and alkali compo-
Hasan Robat Granite sition of the Hasan Robat Granite which likely occurred in an extensional environment. Low abundances
Sanandaj-Sirjan Zone of Ba, Sr, P, Ti, Eu, the positive correlation between Ba and Eu anomalies, and the negative correlation
Iran between Rb and K/Rb reveal fractional crystallization of alkali feldspar produced at the final compositions

of these granites. The low ratios of ¥/Nb (<1.2) as well as the ferroan composition of these rocks suggest
that they are fractionation from mantle derived magma related to Within Plate Granite (WFG) field.
Crown Copyright @ 2009 Published by Elsevier Ltd. All rights reserved.
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Petrogenesis and tectonic implications of Late Carboniferous A-type @Cmm
granites and gabbronorites in NW Iran: Geochronological and
geochemical constraints

Hadi Shafaii Moghadam *>*, Xian-Hua Li ?, Xiao-Xiao Ling ?, Robert J. Stern €, Jose F. Santos ¢, Guido Meinhold €,
Ghasem Ghorbani °, Shirin Shahabi

# State Key Laboratory of Lithospheric Evolution,, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China
Y School of Earth Sciences, Damghan University, Damghan 36716-41167, Iran
¢ Geosciences Dept., University of TX at Dallas, Richardson, TX 75083-0688, USA

4 Geobiotec, Departamento de Geociéncias, Universidade de Aveiro, 3810-193 Aveiro, Portugal
€ r i fHlirh. Zontrum dor IIni itit CAttinaon i 2 N_27N77 CAttinaon Cormamy

ABSTRACT

Carboniferous igneous rocks constitute volumetrically minor components of Iranian crust but preserve important
information about the magmatic and tectonic history of SW Asia. Ghushchi granites and gabbronorites in NW
Iran comprise a bimodal magmatic suite that intruded Ediacaran-Cambrian gneiss and are good representatives
of carboniferous igneous activity. Precise SIMS U-Pb zircon ages indicate that the gabbronorites and granites
were emplaced synchronously at ~320 Ma. Ghushchi granites show A-type magmatic affinities, with typical en-
richments in alkalis, Ga, Zr, Nb and Y, depletion in Sr and P and fractionated REE patterns showing strong negative
Eu anomalies. The gabbronorites are enriched in LREEs, Nb, Ta and other incompatible trace elements, and are
similar in geochemistry to OIB-type rocks. Granites and gabbronorites have similar eng(t) (+ 1.3 to +3.4 and
—0.1 to +4.4, respectively) and zircon ey¢(t) (+ 1.7 to + 6.2 and + 0.94 to + 6.5, respectively). The similar
variation in bulk rock gy4(t) and zircon gyt) values and radiometric ages for the granites and gabbronorites
indicate a genetic relationship between mafic and felsic magmas, either a crystal fractionation or silicate liquid
immiscibility process; further work is needed to resolve petrogenetic details. The compositional characteristics
of the bimodal Ghushchi complex are most consistent with magmatic activity in an extensional tectonic environ-
ment. This extension may have occurred during rifting of Cadomian fragments away from northern Gondwana
during early phases of Neotethys opening.

© 2014 Elsevier B.V. All rights reserved.
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