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Contribution of ultramafic rocks in central Sanandaj-Sirjan
zone to the characterizing of physio-chemical condition
during initiation of subduction
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Abstract

In the central part of the Sanandaj-Sirjan zone, there is an ultramafic rock exposure
(hornblendite and pyroxenite) adjacent to Molataleb felsic complex completely located
between Azna and Aligoodarz towns. The ultramafic rocks are actually cumulates
derived from boninitic magma. During Upper Triassic-Lower Jurassic time the boninitic
magma has been originated from mantle wedge as the result of initiation of Neo-Tethys
subduction. Later, when subduction was proceeding, the felsic rocks crystallized in
Middle Jurassic. Major elements composition of olivine, pyroxene, amphibole and
minor plagioclase from the ultramafic rocks reveals crystallization from a sub-alkaline
to calc-alkaline magma in a subduction zone setting. Primary minerals have chemical
characteristics typical of those derived from a magma with low oxygen fugacity.
Different methods for minerals thermobarometry indicate that amphiboles crystallized
in relatively low temperature (880°C) but crystallization condition of other minerals
corresponds to higher temperatures (1000-1200°c). They were crystallized at pressure
condition equal to 5.85 kbar corresponding to the depth of ~17 km. It is not common
that a mantle wedge at the depth of ~17 km to be affected by such high thermal gradient
during the normal subduction process. Asthenospheric flow around the subducting slab
edge during subduction initiation can explain high thermal gradient prevailed the infant
mantle wedge. This mechanism corresponds to the boninitic nature of the ultramafic
rocks.
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