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Investigation of Crystal-Liquid Equilibrium in Basaltic Rocks,
Evidence of Magma Mixing in North Qom Salt Lake

Abstract

The alkali basalts in North Qom Salt Lake, Eocene age, are a small part of Urumieh-Dokhtar magmatic
belt volcanism. Petrographic studies indicate disequilibrium texture relations (e.g. reversely and
oscillatory zoning, sieve texture and difference between phenocrysts and mesostasis). The Olivine,
Clinopyroxene, Feldspar phenocrysts and Ti-Magnetite micropheocrysts are the most important minerals
in these rocks. The Olivine composition is between Fosq and Fogs and show discontinuous distribution.
Two types of Olivine grains are observed: Olivine with oscillatory zoning (Type 1) and Olivine with
inclusions of liquid composition (Type 2). The study of Fe and Mg distribution in these rocks concluded
that KD amount range is 0.53-0.82. The diagram of Olivine saturation surface reveals that the liquid with
composition of local rocks is in equilibrium with basic Olivine (Fo7s.79). Also, in the diagram of Olivine
Mg# amount versus Mg# amount of liquid coexisting, the samples are located out of equilibrium range
(KD= 0.340.03). The Olivine composition shows that these minerals are not in equilibrium with liquids
similar to the whole-rock composition. Pyroxene and Plagioclase phenocrysts also confirm disequilibrium
textures. The petrographic and geochemical evidences reveal that magma evolution processes have been
occurred in open-system thermodynamics and magma mixing with fractional crystallization has played
the most vital role in the evolution of basaltic magma.



