Journal of Economic Geology
Vol. 11, No. 4 (2020)
ISSN 2008-7306

i

3Lasdl (guliob e
(YA JL) F o)less ) al>
$e g 0% Slio

Mineral chemistry and geothermobarometry of metabasites of the Majerad
igneous-metamorphic complex (SE of Shahrood)

Marzieh Veiskarami'”, Mahmoud Sadeghian?, Habibollah Ghasemi' and Minggou Zhai?

1) Department Petrology and Economic Geology, Faculty of Earth Sciences, Shahrood University of Technology,
Shahrood, Iran
2) Department of Petrology, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing, China

Submitted: June 22, 2018
Accepted: Jan. 01, 2019

Keywords: Metabasite, Late Neoproterozoic,
Plagioclase, Shahrood

Introduction

Thermobarometric models based on the chemical
equilibrium among coexisting mineral-mineral or
mineral-melts pairs are useful tools widely used to
estimate the P-T path and chemical evolution
during igneous processes. The high sensitivity of
amphibole to physicochemical changes makesit a
good tracer for thermobarometric models.
Majerad Igneous-Metamorphic Complex with
NE-SW trend, 40 kilometer length, and 10
kilometer width is located in the southeast of
Shahrood in the northern margin of the Central
Iran structural zone. Late Neoproterozoic
sequence of Maerad metamorphic complex
includes a wide range of metamorphic rocks with
extensive compositional variety of metacarbonate,
metapsammite, metapelite, metabasite and
metarhyolite. Metabasites of the Magjerad
metamorphic complex consist of a greenschist to
garnet amphibolite. Late Iranian Neoproterozoic
complexes have been studied by numerous
researchers, and a lot of papers have been
published related to them (Rahmati Ilkhchi et al.,
2011; Balaghi Einalou et al., 2014; Faramarzi et
a., 2015; Hosseini et a., 2015; Malekpour-
Alamdari et al., 2017). These complexes have
cropped out in the different parts of Iran, except
the Kopeh Dagh, Makran and the East Iran Flysch
structural zones.

Analytical methods
The whole-rock major element compositions were
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determined by X-ray fluorescence using fused
glass disks a the Ingtitute of Geology and
Geophysics, Chinese Academy of Sciences,
Beijing, China. Trace elements were determined
by ICP-MS (Agilent 75008) at IGGCAS after
more than 5-day acid digestion of samples in
Teflon bombs. Compositional mineral analyses
were performed at the State Key Laboratory of
Continental Dynamics, Northwest University,
Xian China, usng a Cameca JXA-8230
instrument at an acceleration voltage of 15 KV,
and beam current of 10 nA.

Results

In the metamorphic environment, auminous
hornblende-bearing assemblages are stable over a
wide P-T field that extends from amphibolite to
granulite, and high-T eclogite-facies conditions.
At lower temperatures, the hornblendic amphibole
is replaced by sodic-calcic amphibole at relatively
high-P and by actinolite a lower-pressure
greenschist-facies conditions (Spear, 1993; Ernst
and Liu, 1998; Molinaet al., 2015).

Amphibole formulas were calculated with the
Amp-Excels spreadsheet using the 13 cations
method (Leake et al., 1997). Amphiboles of
metabasites are calcic, and Amphiboles of
actinolite-schists are in the range of actinolite to
magnesio-hornblende, and in amphibolites, they
are plotted in the range of magnesio-hornblende to
tschermakite. Plagioclase are usually oligoclase to
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bytownite.

Temperatures range of metamorphism events of
amphibolites of the Majerad complex have been
estimated by using the hornblende-plagioclase
thermometer. This thermometer is based on the Ca
and Na equilibrium exchange between plagioclase
and amphibole (Holland and Blundy, 1994). The
hornblende-plagioclase pair thermobarometer
estimates temperatures of 450 to 690°C and
pressures of 4 to 11 Kb for the formation of the
Majerad amphibolites. These temperature-
pressure ranges correlate with P-T conditions of
the greenschist and amphibolite facies in the
typical Barrovian type metamorphism.
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