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EXTENDED ABSTRACT

Introduction

Marine benthic macrobenthos play a key role in ecosystem processes such as bioturbation,
pollutant metabolism, nutrient cycling, and secondary production (Yasuhara et al., 2017).
Despite temporal and seasonal fluctuations in their biomass and diversity, macrobenthic
communities are widely used as indicators of aquatic ecosystem health (Gholizadeh et al.,
2012). In recent years, concerns have grown regarding the ecological impacts of various fishing
methods and gears on marine resources and benthic habitats (Daryanabard et al., 2009;
Beckensteiner ef al., 2023; Farahmand et al., 2023).

The southeastern Caspian Sea supports several fishing cooperatives that operate for nearly
seven months each year, during which fishing activities can disturb seabed sediments and
influence the abundance and diversity of benthic fauna. Although benthic community
assessments are essential for environmental management, few studies have described the
macrobenthic fauna of the southern Caspian Sea (Parr ef al., 2007), particularly in Iranian
waters (Bandany et al., 2008). Consequently, the macrobenthic community structure in this
region remains poorly characterized.

This study aimed to investigate the structure, composition, and biodiversity of macrobenthic
communities in the southeastern Caspian Sea. The findings provide insight into environmental
and anthropogenic influences on benthic fauna, help monitor the effects of invasive species,
and contribute to improved management strategies for this ecologically important region.

Materials and Methods

The study was conducted along the southeastern coast of the Caspian Sea in the coastal waters
of Gomishan, Golestan Province, characterized by muddy substrates (37°12'57" N, 53°56'42"
E). Sampling stations were selected based on fishing activity and distance from shore. Three
active beach-seine fishing grounds—Molanafas, Peyvand, and Khazar cooperatives—were
surveyed.

At each fishing ground, three transects perpendicular to the shore were established (nearshore,
1000 m offshore, and 5000 m offshore), resulting in nine stations in total. Three replicate
samples were collected per station. Seasonal sampling was conducted from autumn 2020
through summer 2021 (Figure 1).

To assess the effects of beach-seine fishing on macrobenthos, sampling was aligned with the
fishing calendar: 1. Autumn 2020 — immediately before the start of the fishing season. 2. Early
Winter 2020 — after approximately three months of fishing activity. 3. Late Fishing Season
(May 2021) — just before fishing ended. 4. Late Summer 2021 — several months after the closure
of the fishing season to assess recovery. Fishing activity during the 2020-2021 season extended
from July 20, 2020, to January 25, 2021.

Results
A total of six families and six species of macrobenthos were identified: Pyrgohydrobia sp.,
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Cerastoderma glaucum, Hediste diversicolor, Streblospio gynobranchiata, Hypaniola
kowalewskii, and Tubificoides fraseri.

The polychaete Hediste diversicolor was the dominant species in terms of density, while the
mollusk Cerastoderma glaucum exhibited the highest biomass. Among the identified families:
Naididae showed the highest density (566.67 ind./m?), followed by Nereidae (141.11 ind./m?),
and the sediment-feeding polychaete family  Spionidae  (200.00  ind./m?).
The Pyrgulidae family displayed the lowest abundance (11.11 ind./m?).

Biomass patterns showed that C. glaucum had the highest fresh weight (3.87 g/m?), followed
by H. diversicolor (1.73 g/m?) and Nereidae (1.67 g/m?). The highest and lowest mean biomass
values were recorded in summer and spring, respectively (1.33 + 0.51 g/m? and 4.24 + 1.33
g/m?).

Conclusion

The findings indicate that spatial variations in macrobenthic communities were not strongly
correlated with distance from shore and cannot be directly attributed to beach-seine fishing
activities. However, this monitoring study provides evidence that fishing may influence benthic
communities, which form a critical part of the food web.

Seasonal cessation of fishing during summer appears to allow for partial recovery of
macrobenthic abundance and richness compared to pre-fishing conditions. In contrast to
density, seasonal and environmental fluctuations likely contributed to variation in species
diversity at certain stations and distances from the shore. These results underscore the
importance of continued monitoring to better understand ecological dynamics and guide
sustainable fishery management in the southeastern Caspian Sea.
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