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Abstract

Extensive climatic changes and consecutive droughts have intensified the process of desertification in certain
regions of the country, including Golestan Province, which experiences dust events throughout various seasons
of the year. To conduct a detailed mineralogical investigation and assess the environmental implications, 15
surface samples were collected from the sand dunes located north of Aq Qala city. The samples were prepared
using shaker and sieving methods, and thin sections were subsequently produced for examination under optical
microscopy. The results indicated that the studied sand dunes are primarily composed of quartz, calcite,
plagioclase, amphibole, pyroxene, chlorite, clay-minerals, muscovite, opaque minerals, and gypsum.
Environmental analysis shows that fine dust particles can have significant negative impacts on Golestan Province.
These effects include disruption of photosynthesis and growth of vegetation, deterioration of air quality, and
adverse consequences for economic activities and human ecosystems in both rural and urban areas.
The findings of this study clearly highlight the importance of soil resource management and the implementation
of measures to combat desertification and control dust pollution in Golestan Province.
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