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Abstract

Calcareous soils, originating from calcareous parent materials, are generally characterized by high pH, which
typically contradicts the formation of organic matter horizons and the development of sulfuric soil layers. In a
study conducted on such land under fir-dominated coniferous vegetation in the Marzanabad region of
Mazandaran, we investigated the potential for acidic and at least sulfuric-like horizon formation and the presence
of sulfate minerals. This investigation was prompted by the observation of a distinct yellow color in the subsurface
horizon and the increased susceptibility of these soils due to the evergreen coniferous cover.

A representative pedon exhibiting distinct morphological characteristics and a unique yellow hue, differentiating
it from adjacent soil profiles, was selected, described, sampled, and transferred to the laboratory for
physicochemical and mineralogical analyses. The analytical results indicated that the studied soils were non-acidic
to neutral in pH, with relatively low amounts of pedogenic amorphous iron and aluminum oxides. The organic
carbon content was acceptable, and the soil exhibited a high equivalent calcium carbonate content, approximately
40%, leading to the classification of the studied pedon within the young soil order, Inceptisols. Despite the
chemical analyses, X-ray Diffraction (XRD) results revealed a high presence of the sulfate mineral Jarosite,
identified by a characteristic peak at 0.308 nm along with manganese oxide minerals such as Manganite and
Ramsdellite. Quartz and Calcite were also present, alongside minor amounts of amorphous minerals. The
formation and presence of the sulfate mineral Jarosite are typically associated with acidic soils; therefore, its
occurrence in the studied soil is noteworthy and deviates from previous research findings in this context.

The presence of manganese oxides suggests the possibility of reducing conditions and an Aquic moisture regime
in the region. A tentative correlation might be established between these conditions and the soil pH, possibly
linking them, through connections made in other researchers’ studies, to the formation of Jarosite within a
calcareous soil. Ultimately, the possibility of an underlying, distinct, and unstudied parent material or specific
geological substrate in the region, or the charging of this mineral into the soil independently of any pedogenetic
process, could be another reason for the presence of Jarosite.

Keywords: Jarosite, Mineralogy, Manganite and Ramsdellite, Sulfuric Horizon, Inceptisol
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