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Abstract

This study is an interdisciplinary, situated at the intersection of geology, mineralogy, archaeology, and ancient
metallurgy. The aim of this research is to move beyond traditional, unidimensional frameworks of science and
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offer a comprehensive analytical approach to assist researchers in the improved analysis of geological materials.
Consequently, the analyses and perspectives have been framed from a petrological standpoint. The Masuleh
region, in terms of geological potential—particularly influenced by active tectonic activities—presents both
aesthetic and economic richness.

The geological and archaeological samples collected from the Masuleh site can be categorized into four types of
geological materials: molten iron ore products (slag), furnace stone walls, clay furnace coatings, and thermally
altered stones from the archaeological site, all of which exhibit considerable similarities to geological samples
from the region. Iron mineralization in Masuleh occurs in a sulfide form after oxidation due to the infiltration of
hydrothermal fluids into veins and fractures, with the mineralization taking place as a replacement in the host
rocks of calcite and dolomite.

The mineralization process has occurred in two forms: hypogene (endogenous) and supergene (exogenous) in the
Masuleh highlands, and at the surface, it is visible as iron caps or hematite and goethite nodules. These outcrops
have played a fundamental role in ancient metallurgical processes.

This research includes detailed investigations at multiple scales: megascopic, mesoscopic, macroscopic, and
microscopic, including petrographic analyses. The study focused on six samples collected from Masuleh,
considering both macroscopic aspects (color, porosity, size) and overall physical parameters. Microscopic
analyses were conducted to examine phase changes (metallic and siliceous phases), vesicles, lithic fragments,
shattered and added particles, amorphization, and thermal shock effects.

Keywords: Masouleh Iron Mineralization, Thermal Metamorphism, Phase Changes, Petrology, Ancient
Metallurgy of Masouleh.
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