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southern Caspian Sea coast (Noor city) using the AMBI and BENTIX indices.
Invertebrate sampling was conducted at six stations situated at the mouths of the
Glandroud and Tamishan rivers. These stations included near-shore, mid-shore,
and offshore locations at distances of 500 m, 1000 m, and 1500 m from the
coastline, respectively. Sampling was carried out using a Van Veen grab with
three replicate collections at each station. The results showed that the phylum
Mollusca, class Bivalvia, order Cardiida, and family Cardiidae were the most
abundant, comprising 82%, 65%, 44%, and 41% of the sampled communities,
respectively. Additionally, bivalves dominated in terms of both diversity and
density, occurring in the majority of stations. Ecological assessments based on
the AMBI index revealed that the Glandroud River was categorized as slightly
disturbed, while the Tamishan River ranged from slightly disturbed to moderately
disturbed. According to the BENTIX index, the Glandroud River was classified
as moderately to slightly disturbed, while the Tamishan River was classified as
disturbed. A comparative analysis using the AMBI index indicated that the
Tamishan River exhibited higher pollution levels, leading to a higher prevalence
of resistant and opportunistic species at those stations.
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Introduction

Human activities have a profound impact on marine and estuarine environments, making the
monitoring, assessment, and management of ecological integrity essential for the long-term
sustainability of these systems (Borja and Dauer, 2008). Anthropogenic stressors, along with
climate change, are causing significant disruptions to marine species communities. Benthic
invertebrate communities, which play a critical role in the Caspian Sea ecosystem, comprise a
large proportion of the region’s endemic species (Herman et al., 1999; Platell, Orr, and Potter,
2006). To effectively manage and assess these ecosystems, it is crucial to evaluate the
ecological status of their individual components (Ponti, Colangelo, and Ceccherelli, 2007).
Several methods exist for assessing macrobenthic invertebrate communities, including
biodiversity indicators and ecological quality status indices, such as the AMBI, BENTIX, and
B-IBI, along with models like the Rosenberg-Pearson model and the abundance-biomass
curve. This study utilized the AMBI and BENTIX indices to assess the ecological status of
the Southern Caspian Sea.

Materials and Methods

To sample benthic invertebrates in the southern Caspian Sea, two linear transects were
selected, perpendicular to the coast, with six stations situated along the coast of Noor city,
near the mouths of the Glandroud and Temishan rivers. Each transect included three stations
at varying distances from the coast: 500 m, 1000 m, and 1500 m. The samples were identified,
counted, and weighed to the species level when possible, with abundance calculated in terms
of the number of individuals per square meter (Birstein, 1938; Birstein and Romanova, 1968;
Logvinenko and Starobogatov, 1968; Kasymov, 1989; Milligan and Hulbert, 1995;
Eleftheriou, 2013).

Results

A total of 29 species from the phyla Mollusca and Arthropoda were identified in this study.
The results indicate that the Glandroud river, across all stations, is classified as slightly
disturbed according to the AMBI classification. In contrast, the Temishan river is categorized
as slightly disturbed to moderately disturbed, suggesting it is more polluted than the
Glandroud river. Using the BENTIX index, the ecological classification of the studied stations
in both transects showed that the Temishan river was classified between disturbed and
undisturbed, while the Glandroud river fell within the moderate to slightly disturbed category.

Conclusion

The AMBI and BENTIX indices are highly sensitive to environmental changes, but their
effectiveness can vary in areas with significant ecological variability. The unique
characteristics of the Caspian Sea may influence the performance of these indices, potentially
leading to distorted assessments of ecological status. Therefore, evaluating the biodiversity
and ecological status of Caspian Sea ecosystems is critical for developing conservation,
restoration, enhancement, and sustainable development strategies.
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Palaemonidae

Dikerogammarus
aralychensis (Birstein,
1932)

Arthropoda

Malacostraca

Amphipoda

Gammaridae

Stenogammarus carausui
Derzhavin & Pjatakova,
1962

Arthropoda

Malacostraca

Amphipoda

Pontogammaridae

Stenogammarus similis
(G.O. Sars, 1894)

Arthropoda

Malacostraca

Amphipoda

Pontogammaridae

Amphibalanus
improvisus (Darwin,
1854)

Arthropoda

Thecostraca

Balanomorpha

Balanidae
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