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Abstract

REE-bearing phosphates such as apatite and monazite are among the most important host minerals for rare
earth elements (REEs). Identifying these phases in magmatic—hydrothermal belts is valuable for interpreting
alteration processes and for exploration screening of REEs. This paper presents the first report of REE-bearing
apatite and monazite from the terminal Jebalbarez belt in Kerman Province (SE Iran) and evaluates the
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performance of an integrated Raman + SEM-EDX workflow for discriminating these two phases. Following
geochemical analysis of 1,695 rock samples and petrographic investigation of 50 additional samples from target
areas, the minerals of interest were examined using SEM—EDX imaging and in situ elemental spot analyses
(TESCAN Vega 3) on gold-coated mounts. Phase identification of the phosphate minerals was confirmed by
confocal Raman spectroscopy (Horiba LabRAM HR). The results indicate that apatite and monazite occur as
discernible micro-phases in the studied samples. Raman spectra provided a clear diagnostic criterion: the main
phosphate band occurs at 960—965 cm™ for apatite and 965-972 cm™! for monazite, consistent with and supported
by SEM-EDX observations. The agreement between Raman and SEM-EDX data demonstrates that this
integrated approach is a practical tool for rapid and reliable identification of REE-bearing phosphates in altered
and fine-grained settings. These findings document key REE hosts in the Negisan—Jebalbarez area and provide a
basis for follow-up studies (e.g., EPMA/LA-ICP-MS and Raman mapping) as well as more targeted REE
exploration screening in this belt.
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