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Abstract

The Jiroud Formation (Upper Devonian) in the northeast of Firoozkuh in the Central Alborz geotectonic
zone contains two phosphorite deposits, including Paghela and Gadok. Microscope studies indicate that
fluorapatite is the principal phosphate mineral and calcite and quartz are the principal gang minerals. It is
estimated that the P205, Uranium, and REE contents of the Paghaleh phosphorite range between 35.5 and
41.2%, 4.8 and 6.4 and 623 to 803.2 ppm, respectively, and those of the Gaduk phosphorite range
between 12.3 and 41.1%, 4.7 and 7.8 and 369.2 to 784.8 ppm. There are no specific Ce anomalies found
in Firoozkuh phosphorites normalized to Post-Archean Australian shales, indicating anoxic conditions in
the diagenesis environment during phosphorite formation. Based on mineralogical and geochemical
studies as well as the positive correlation of REEs with P205 and CaO, fluorapatite is the main host
mineral for rare earth elements in Firoozkuh phosphorites. Apatite also contains traces of zircon and
monazite inclusions, two minerals that host rare earth elements. Firoozkuh phosphorites lack uranium
enrichment likely because either there is no suitable source rock on the continent with leachable uranium
or because phosphatization was conducted under weak oxidant conditions, which prevented the
conversion of U+6 dissolved in seawater to U+4, and uranium could not replace calcium within the lattice
of apatites.
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