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Article Info ABSTRACT
Article type: Understanding the structure of reef fish assemblages as sensitive indicators of coral reef
Research Article health plays a crucial role in the sustainable management and conservation of marine

ecosystems. To assess the abundance and diversity of damselfishes (family
Pomacentridae), seasonal sampling was conducted from winter 2019 to autumn 2020 at
three stations surrounding Larak Island using Underwater Visual Census (UVC) methods.
A total of six species were identified, including Abudefduf sordidus, A. vaigiensis,
Chromis weberi, C. xanthopterygia, Chrysiptera unimaculata, and Dascyllus
trimaculatus. One-way analysis of variance revealed significant differences in total
abundance among stations and seasons (p < 0.05), with Station 1 consistently exhibiting
the highest mean abundance across most seasons. The highest total abundance was
recorded at Station 1 during autumn (10.710 £ 0.30 individuals m2), whereas the lowest
abundance occurred at Station 2 in summer (0.134 + 0.00 individuals m?2). C.
xanthopterygia was the dominant species at Stations 1, C. weberi at station 2, while C.
unimaculata dominated Station 3. The highest Shannon diversity index and species
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EXTENDED ABSTRACT

Introduction

Coral reefs are among the most biologically diverse and productive marine ecosystems,
providing essential habitat and resources for a wide range of organisms, particularly reef-
associated fishes. Understanding the spatial and temporal distribution of reef fish assemblages
requires consideration of both biotic and abiotic factors that influence population structure,
abundance, species richness, and habitat use. Among reef fishes, damselfishes (family
Pomacentridae) are an important component of coral reef communities and provide a useful
group for assessing patterns of reef fish assemblage structure. Their distribution and abundance
can be influenced by environmental and habitat-related factors, including water temperature,
salinity, nutrient availability, primary productivity, hydrodynamic conditions, wave exposure,
depth, and substrate characteristics. These factors interact to determine habitat suitability and
contribute to spatial and seasonal variation in reef fish assemblages. The present study
investigated the abundance, diversity, and spatial and seasonal distribution of damselfishes
around Larak Island in the Persian Gulf.

Materials and Methods

Field surveys were conducted seasonally from winter 2019 to autumn 2020 around Larak Island
using a completely randomized block design. Following preliminary surveys and diving
reconnaissance, three primary sampling stations, each containing seasonal sampling areas, were
established in habitats suitable for reef-associated fishes (Figure 1). Damselfish assemblages
were surveyed using the underwater visual census (UVC) method along belt transects,
supplemented by underwater video recordings to improve species identification and
enumeration. Species identification and laboratory procedures were conducted according to
established protocols and ISO/IEC 17025 guidelines, where applicable. Environmental
variables, including water temperature, salinity, pH, dissolved oxygen, chlorophyll-a, and
turbidity, were measured in situ using a CTD profiler, while additional water samples were
collected for laboratory analysis. Fish abundance and species composition were compared
among stations and seasons, and multivariate analyses were used to investigate spatial and
temporal patterns in assemblage structure.

Results

Six damselfish species were identified during the study period: Abudefduf sordidus, A.
vaigiensis, Chromis weberi, C. xanthopterygia, Chrysiptera unimaculata, and Dascyllus
trimaculatus. The highest mean total abundance was recorded in autumn at Station 1, located
adjacent to Larak Pier, with 10.710 £+ 0.30 individuals m, whereas the lowest abundance
occurred in summer at Station 2, with 0.135 £ 0.00 individuals m™2 (Table 3). Species-specific
patterns varied among stations and seasons. The highest reported density of C. xanthopterygia
was 3.577 = 0.027 individuals m™ at Station 2, whereas C. unimaculata reached a density of
3.550 + 0.202 individuals m at Station 1 during autumn. In contrast, 4. sordidus showed the
lowest recorded density, with 0.001 + 0.00 individuals m™ at Station 3 during spring and
autumn (Figure 3). Principal component analysis explained 84.31% of the total variance, with
the first and second principal components accounting for 62.68% and 21.64%, respectively.
Cluster analysis further revealed distinct spatial and seasonal patterns in fish assemblage
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composition based on species abundance, indicating variation in community structure among
sampling stations and seasons.

Conclusion

Damselfish assemblages around Larak Island exhibited clear spatial and seasonal variation in
abundance and species composition. Overall abundance was highest during autumn at Station
1 and lowest during summer at Station 2. Among the three sampling stations, Station 1, located
adjacent to Larak Pier, supported relatively high damselfish abundance and diversity,
suggesting that local habitat characteristics may provide favorable conditions for these reef-
associated fishes. The observed patterns may be associated with differences in physical habitat
characteristics, including water depth, hydrodynamic conditions, substrate composition, and
habitat complexity, although environmental variables may also contribute to the observed
spatial and temporal variation. The findings provide baseline information on damselfish
assemblages around Larak Island and contribute to a better understanding of reef fish
community structure in the Persian Gulf. Continued monitoring of fish assemblages together
with coral cover, habitat complexity, and environmental conditions can provide valuable
information for the conservation and sustainable management of coral reef habitats and their
associated fisheries resources.
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