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Field and petrographic characteristics of primary amphibole megacrysts
in mafic-ultramafic rocks NW of Lake Urmia

Manijeh Asadpour
Urmia University, Faculty of Sciences, Department of Geology

Abstract

Amphibole megacrysts are important constituents of mafic—ultramafic rocks and provide valuable insights into
the physicochemical conditions and early stages of magma crystallization. This study investigates the field
occurrence and petrographic characteristics of amphibole megacrysts from the layered mafic—ultramafic
Mamakan Complex, located in northwestern Iran within the Sanandaj—Sirjan Zone. The amphibole crystals occur
as clusters within hornblendites and as isolated crystals within feldspathic veins and gabbroic pegmatites, with
crystal sizes commonly ranging from ~3 to 8 cm and locally exceeding this range. Field observations show that
the megacrysts have sharp to very sharp contacts with their host rocks and are not spatially associated with
fractures or alteration zones, arguing against a secondary or metasomatic origin. Petrographic studies reveal
euhedral to subhedral crystal forms, well-developed cleavage, and typical magmatic optical properties, including
strong pleochroism and well-defined extinction angles. The absence of pervasive replacement by secondary
minerals such as chlorite, epidote, or tremolite, as well as the lack of fibrous or irregular textures, further supports
a primary magmatic origin for these amphiboles. Textural relationships indicate that the amphibole megacrysts
crystallized prior to final solidification of the magma and represent early or near-early phases in the crystallization
sequence of the mafic—ultramafic system. The abundance of amphibole relative to olivine and pyroxenes, together
with the widespread development of hornblende-rich gabbros and gabbroic pegmatites, suggests crystallization
from unusually H,O-rich mafic magmas evolving in a relatively “wet” magmatic system. These amphibole
megacrysts thus play a key role in reconstructing the crystallization history and magmatic evolution of the
Mamakan Complex.
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Stocklin, J., 1968. Structural history and tectonics of Iran: a review. The American Association of
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