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Abstract

This study aims to investigate the relationship between reducing—sulfurous conditions, hydrocarbon seepages
and pyrite formation in Mamatain area in Northern Dezful Embayment. To reconstruct the depositional
environment and determine the origin of the seepages, dry bitumen samples were collected from the Mamatain
area and examined through microscopic observation. The results indicate that the identified pyrite occurs mainly
as coarse-grained, pore-filling aggregates, with grain sizes ranging from 0.2 to 1 mm, reflecting secondary
diagenetic formation through reactions between hydrogen sulfide generated from organic matter degradation and
hydrocarbon migration and reactive iron. The presence of seepages and dry bitumen samples, confirms the activity
of a dynamic hydrocarbon system, that sourced from the Asmari carbonate reservoir and also confirms the
extension of Asmari reservoir to Northwestern flank of Parsi oilfield. Structurally, the Mamatain local faults play
a key role in weakening the Gachsaran cap rock and creating preferential pathways for fluid ascent, thereby
controlling the concentration of surface seepages. Overall, the findings demonstrate that pyrite as an indicator of
reducing—sulfurous system can play a role to identifying the extension of hydrocarbon reservoirs.
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