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Introduction

In recent years, the presence of microplastics has become one of the major and emerging environmental
problems in the world. These plastic particles, smaller than 5 millimeters, are formed due to the physical
and chemical degradation of larger plastics or directly come from primary sources such as microbeads in
cosmetic and industrial products. Because of their high durability, low density, and ability to absorb
chemical pollutants, microplastics can accumulate in aquatic environments and easily move through the
food chain (Browne et al., 2011; Ram and Kumar, 2020). The Persian Gulf'is one of the semienclosed and
sensitive marine ecosystems in the world that is strongly affected by human activities such as oil and gas
industries, marine transportation, tourism, and fishing (Sheppard et al., 2010). Qeshm Island, the largest
island of Iran, has faced rapid population growth, expansion of tourism and industrial activities, and a large
amount of plastic waste entering its coastal areas in recent decades (Hosseini et al., 2024). Previous studies
in other parts of the Persian Gulf (Naji ef al., 2017; Lahijanzadeh et al., 2020; Rezaei et al., 2024) have
shown that the level of microplastic contamination is directly related to population density and intensity of
human activities. Although the importance of this issue is clear, few comprehensive studies have examined
microplastics in both water and sediments of Qeshm Island at the same time. Therefore, the main goal of
this study was to investigate the spatial distribution and morphological features of microplastics in water
and sediment samples from four selected stations around Qeshm Island. The results can help to understand
spatial patterns and possible sources of this pollution and provide basic data for future monitoring and
marine environmental management. Focused on the abundance, spatial distribution, and morphological
characteristics of microplastics in both surface water and sediment samples Emphasizes the urgent need for
comprehensive monitoring programs and development of effective waste management policies in the

Persian Gulf to mitigate the ecological risks posed by microplastics.
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Methodology

This descriptive and fieldbased study was carried out in summer 2024. Four stations were chosen based on
the level of human activity: Zeytoon Park Beach, Hengam, Larak Silver Beach, and Larak Shipwreck.
From each station, surface water samples (1 liter) and surface sediments (0—5 cm) were collected in three
repetitions. For separating microplastics, samples were treated first with 30% hydrogen peroxide and then
floated using a saturated sodium chloride solution (density 1.2 g/cm?). After washing and drying at 60°C,
the particles were observed under a stereo microscope and classified according to their shape (fiber,
fragment, film, microbead) and color (Zhao et al., 2022). Data analysis was performed using
nonparametric tests. The Kruskal-Wallis test was used to compare differences between stations, and the
Mann—Whitney U test for pairwise comparison. Bonferroni correction was applied (o = 0.0083). Graphs
were prepared in Excel 2024.

Results

The results obtained from the analysis of water and sediment samples collected from four selected stations
in Qeshm Island showed that microplastic particles were present in all of the stations, and there were
noticeable differences in their abundance and morphological characteristics between the areas. The average
number of particles in the water samples ranged between 60 and 640 particles per liter, while in the
sediments it ranged between 200 and 730 particles per kilogram. The highest abundance of microplastics
was recorded at Zeytoon Park station, and the lowest value was observed at Larak Silver Beach. This
difference shows the significant role of human activities in the spatial distribution of the particles.
Regarding the type of particles, fibers had the highest share among all samples and made up about 54.5%
of the total microplastics. After that, fragments were 16.5%, films 13%, and microbeads 16%. In the water
samples, fibers were dominant and included more than 70% of the particles, while in the sediment samples,
their portion was around 37%. These results are in agreement with the findings of Osorio et al. (2021) and
Curren et al. (2023), who reported that fibers are the most common type of microplastic in marine
environments. In terms of color, the brown particles were the most abundant, including 51% of the
particles in the sediments and 37% in the water. After that, transparent, blue, and purple particles were also
seen. The darker colors usually indicate that plastics have been more aged and weathered in the
environment. The Kruskal-Wallis statistical test confirmed the presence of a significant difference among
the stations in both water (H=10.917, p=0.008) and sediment (H=11.152, p=0.007). Also, the Mann—
Whitney U test showed that Zeytoon Park station had a significant difference with the other stations
(»<0.0083). These findings show that the intensity of human activities, such as tourism and fishing, has a
direct effect on the spatial distribution and abundance of microplastics. Overall, the results of this study
indicate that there is a considerable level of microplastic contamination in both the aquatic and sedimentary
environments of Qeshm Island. They also confirm that both human and physical factors play an important

role in determining the frequency and spatial pattern of these particles in the region.
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Discussion and conclusion

The study showed that the frequency of microplastics in water and sediments of Qeshm Island is high and
widely distributed. The dominance of fibers and dark colors indicates that the main sources are human
activities such as fishing, washing of textiles, and urban plastic waste (Wright et al., 2021; Ramos et al.,
2025). The highest frequency of microplastics was observed at Zeytoon Park, which has many tourists and
higher waste accumulation. These findings are consistent with other studies in the Persian Gulf (Naji et al.,
2017; Rezaei et al., 2024) and in other seas such as the Mediterranean and Caspian (Kazour et al., 2019;
Mehdinia et al., 2020). The difference between water and sediment in Hengam station suggests that water
currents, boat movement, and sediment texture play important roles in shaping the spatial distribution of
microplastics (Akdogan ef al., 2023). From a management point of view, this research highlights the need
for regular monitoring, improved waste management, and education of local communities. In the authors’
opinion, these actions are very necessary for protecting the marine environment of Qeshm Island. Future
studies can focus on seasonal and chemical variations of microplastics and their impacts on marine
organisms and the food chain.
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Table 1: Geographical coordinates of the sampling stations in Qeshm Island
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Zeytoon Park Shore 26°54.461 056°16.541
Larak Silver Shore 26° 55.096 056°22.397
Hengam 26°41.247 055°50.574

The shipwreck Larak 26°53.090 056°19.288
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Figure 1: Average abundance of microplastics in water and sediment of four studied stations
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Table 2: Microplastic abundance in water and sediment across the sampling stations

Station Sediment (particles/kg) Water (particles/L)
Zeytoon Park 640
Hengam 500
Larak Silver 60
Larak Shipwreck 240
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Table 3: Kruskal-Wallis test results regarding the difference in the abundance of microplastics between stations

Environment H statistic df p-value
Water 10917 3 0.008
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Table 4: Mann-Whitney U test results (Water) regarding the difference in the amount of microplastics at the
studied stations

Comparison U statistic Z value p-value
Zeytoon vs Hengam 0.000 -2.121 0.005
Zeytoon vs Larak Silver 0.000 -2.121 0.005
Zeytoon vs Larak Shipwreck 0.000 -2.121 0.005
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Table 5: Mann-Whitney U test results (Sediment) regarding the difference in the amount of microplastics at the
studied stations

Comparison U statistic Z value p-value
Zeytoon vs Hengam 0.000 -2.121 0.005
Zeytoon vs Larak Silver 0.000 -2.121 0.005
Zeytoon vs Larak Shipwreck 0.000 -2.121 0.005
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