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Abstract

The Osghool area in southeast Birjand is part of the ophiolitic mélange of the Sistan Suture Zone, exposing
ultramafic, mafic, and volcanic rocks, along with Neogene to Quaternary sedimentary deposits. The bentonite-
hosting rocks consist mainly of porphyritic diorite and andesite, which exhibit extensive carbonate alteration.
Mineralogical analyses (XRD) indicate that montmorillonite is the dominant phase in the bentonites, accompanied
by albite and quartz. Field observations, including bedding, mild folding, and the presence of well-rounded
andesitic clasts, confirm the allochthonous nature of the deposits and their deposition in an active tectonic basin.
Geochemical data classify the host rocks within the andesite-to-dacite range of the calc-alkaline magma series.
Rare earth element (REE) patterns and normalized trace element data show LREE and LILE enrichment, along
with negative Nb and Ti anomalies, indicating a subduction-related magmatic origin. Overall, the Osghool
bentonites formed through hydrothermal alteration of intermediate volcanic rocks, reflecting the interplay of
sedimentary—hydrothermal processes.
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