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Abstract

The hyporheic zone (HZ) is an ecologically crucial and sensitive component of fluvial ecosystems. It is defined as
the area below the streambed interface that is influenced equally by surface water and groundwater flow dynamics.
Microplastics (MPs) found in the hyporheic zone (HZ) are likely to have a significantly longer retention time, resulting
in prolonged exposure to benthic organisms. This study investigated the distribution and characteristics of microplastics
in the sediment of the HZ of the Ziarat River. To achieve this objective, samples were collected from three different
morphological structures within the hyporheic area during the winter season. The sediments were then transported to the
laboratory for analysis of the shape, color, and size of the microplastics. According to their morphological characteristics,
microplastic shapes were categorized into fibers, pellets, foams, and fragments. The color of the microplastic particles
was recorded based on the color of their surfaces. The size of the microparticles was measured by the longest dimension
in the image and divided into the following categories: <0.5 mm, 0.5-1.0 mm, 1.0-3.0 mm, and 3.0-5.0 mm. Our analysis
of microplastics (MPs) ranging from 500 to 5,000 pm in three morphological structures (step-pool, island, and lag jams)
extracted from the Ziarat River revealed that MPs were detectable at depths of up to 0.6 m below the streambed. The
highest abundances of MPs were observed in pore-scale particles measuring less than 1,000 um. The abundance of fiber
and fragment microplastics in the three morphological structures was highest in most sediment layers, followed by line
microplastics. The observed colors of microplastics in the sediment of this study mainly included black, brown, yellow,
red, and orange, with black being the dominant color. These results offer valuable insights into the fate of microplastics
in the HZ region of the river.

Keywords: Hyporheic Zone, Island, Lag Jams, Microplastic, Morphological Structures, Step-pool.



