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Micro-textures in plagioclase from Qarah Chay volcano, NE of Sabzevar: Evidence of dynamic
magma plumbing system
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Asadi.marzye@gmail.com
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Abstract:

Qarah Chay crater is located 120km NE Sabzevar and in the Binalood Zone. The volcanic rocks of the caldera
are mostly andesite and trachyandesite in composition and consist of amphibole (oxyhornblende) and
plagioclase. Based on filed works and petrographic observations, the caldera can be divided into margin and
center. The caldera margin contains of fresh gray rocks with columnar and breccia structures containing
plagioclase and oxy-hornblende phenocrysts, while the caldera center forming most of the caldera can be
observed as white colour rocks that totally altered in which there are just remaining pseudomorphs of oxy-
hornblende + plagioclase. Thus, it seems that vapour and hydrothermal fluids from shallower magma chamber
near the summit cause the alteration of central caldera rocks. One of the most wonderful textures in the Qarah
Chay caldera is a variety of sieve textures with fine and coarse morphologies reporting a complicated history of
the parent magma, although glomeroporphyry, porphyry microlithe, and fine-scale oscillatory zoning can be
observed in these rocks. It means that at the initial stage, water saturated high temperature magma have
undergone extensive crystallization of plagioclase and oxy-hornblende at deeper chamber in a stable magmatic
environment produced optically clear An-rich plagioclase. When this crystal-rich magma ascent to shallow
chamber, plagioclase crystals have undergone varying rate of dissolution that causes the development of coarse
sieve morphologies with varying size, shape and density. Crystals born in the shallow magma chamber are
devoid of coarse sieve morphology and show fine-sieve morphologies. Here, Fine-sieve texture in the present
samples seems to be developed when the phenocrysts have undergone partial dissolution by interacting with a
hotter Ca-rich melt due to plumbing new pulse of magma supported by fine-scale oscillatory zoning and
glomeroporphyritic texture. After each partial dissolution, the phagocytes re-equilibrated with new Ca-rich
magma and were re-grown as An-rich plagioclase as it was recorded by fine-scale oscillatory zoning just after
fine sieve domain.

Keywords: Andesitic, Trachy andesitic, sieve texture, Plagioclase, Amphibole, Qarah Chay caldera.
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