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Abstract:

Se-Chahun Magnetite-apatite deposit is located in the Bafq district, Central Iran. The deposit
comprises two major orebodies, anomaly X and XI. The deposit contains an overall resource
of 117.6 Mt of high-grade Fe ore. The Se-Chahun deposit is considered to be an example of
the iron oxide-apatite (IOA) family of the deposits. The host rocks in both anomalies have
undergone widespread Na metasomatism, followed by Na-Ca metasomatism, K-
metasomatism, brecciation and carbonate veining. The earliest mineralization products
consisted of semi-massive magnetite intergrown with coarse apatite. High contrast back
scattered electron images (BSE) of the coarse apatite grains show some heterogeneous
zonation patterns in single apatite grains. The dark and bright zones in Se-Chahun apatite are
mainly patchy and irregular. Electron microprobe analysis (EMPA), and laser ablation-
inductively coupled plasma-mass spectrometry (LA-ICPMS) techniques were employed to
determine the difference between the chemical composition of the bright and dark areas in
the apatite. Following the development of magnetite-apatite assemblage, prior to brecciation,
CO2-K-Cl rich fluids changed most primary apatite (SEM-bright) to SEM-dark apatite by
leaching LREE+Y, Na, Cl, Mg, Mn and Fe and adding Ca and P. Monazite inclusions were
produced at this stage in the dark apatite areas. Monazite also formed after apatite
brecciation. Apatite and magnetite growth appears to have been contemporaneous with the



