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Characteristics of ore-forming fluids at Aliabad-Morvarid magnetite-
apatite mineralization, southeast Zanjan, Western Alborz-Azarbaijan
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Abstract

Aliabad-Morvarid magnetite-apatite mineralization occurs 33 km southeast Zanjan, within the
Tarom volcano-plutonic subzone of Western Alborz-Azarbaijan structural zone, as 9
mineralized veins within subvolcanic intrusions. These Oligo-Miocene subvolcanics have a
compositional range of quartz-syenite, syenite, quartz-monzonite, monzonite and monzogranite.

The ores have disseminated, vein-veinlet, massive, banded and brecciated textures and occur as

vein, stockwork and pipe shape, comprising of magnetite, pyrite and chalcopyrite. Apatite is the
main mineral accompanying magnetite in all the veins. Characteristics of the Aliabad-Morvarid
deposit such as petrology, mineralography and geochemistry suggest that it can be regarded as a
magnetite-apatite Kiruna-type deposit. Hydrothermal activities and magmatic differentiation are
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