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Evidence for a Mississippi Valley—Type (MVT) Genetic Model for Pb—Zn
Mineralization in Southern North Khorasan, Northeastern Iran

Reza Arjmandzadeh
Department of Geology, Payame Noor University, Tehran, Iran; r.arjmandzadeh@pnu.ac.ir

Abstract

Th Lead-zinc and locally iron mineralization occurs over than 100-km-long belt in southern North Khorasan
Province, hosted by Jurassic—Early Cretaceous carbonate formations of the Kopeh-dagh Basin. Despite numerous
occurrences and small deposits, the genetic model of this mineralization has remained poorly constrained. Ore
bodies are mainly structurally controlled, occurring along fault systems and bedding contacts, and display vein—
veinlet and narrow lenticular geometries with thicknesses ranging from a few centimeters to several meters.
Primary hypogene sulfide mineralization is largely depleted and represented only by minor galena, sphalerite, and
pyrite, which are extensively replaced by supergene oxide, carbonate, and sulfate minerals including smithsonite,
hemimorphite, cerussite, anglesite, hydrozincite, limonite, and hematite. Metal grades are highly variable; in some
deposits only iron oxides are exploited, whereas in others such as Sarigol, Zn grades exceed 30% and Pb ranges
between 3—5%. Diagnostic features of the mineralization include low formation temperatures (around 200 °C),
moderate salinity of ore fluids (7—14 wt.% NaCl equiv.), absence of coeval magmatic activity, partial localization
along reverse faults, carbonate host rocks (dolostone and dolomitic limestone), and a general lack of significant
barite. The tectonic setting within a foreland basin and the geological and geochemical characteristics collectively
support a Mississippi Valley—Type (MVT) genetic model for Pb—Zn mineralization in southern North

Khorasan.Keywords: lead and zinc, North Khorasan, smithsonite, carbonate host rocks, MVT type deposits
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