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Phytoplankton communities and their temporal variations, along with the qualitative
conditions of aquatic ecosystems, are constantly influenced by environmental
fluctuations. As valuable biological indicators, phytoplankton can be used to assess water
quality, and understanding their community structure and dynamics plays a critical role
in predicting the future status of aquatic ecosystems. This study was conducted in the
eastern and western regions of Jask Bay during the summer and winter o 2023. Sampling
was performed using a Ruttner bottle at a depth of 0.5 meters below the water surface.
Samples were fixed with Lugol’s solution, labeled, and transported to the laboratory for
taxonomic analysis. A total of 41 phytoplankton species were identified, including 25
species of Bacillariophyceae, 15 species of Dinophyceae, and one species of
Cyanophyceae. Among the diatoms, 23 species occurred in the western region and 11 in
the eastern region, with nine species shared between both areas. Of the 15 dinoflagellate
species, 14 were recorded in the western region and seven in the eastern region, with six
species common to both. The single Cyanophyceae species was present in both regions.
Overall, the western region exhibited higher species diversity compared to the eastern
region. The relative abundance of total phytoplankton was 39.84% in the western region
and 61.15% in the eastern region. Given the ongoing development in Jask, located along
the Makran Sea, obtaining baseline ecological information—particularly on
phytoplankton communities—is essential. This study therefore aimed to characterize the
phytoplankton community structure in Jask Bay. With the planned installation of
artificial structures in the bay, the availability of pre-construction ecological data will
enable effective assessment of the environmental impacts following deployment. The
findings of this research provide an important foundation for designing long-term
monitoring programs and for improving the management of water and ecological
resources in the region.
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EXTENDED ABSTRACT

Introduction

Hormozgan Province, located at the Strait of Hormuz and bordered by both the Oman Gulf and
the Persian Gulf, holds exceptional geopolitical and ecological importance. Jask, situated on
the western Makran coastal plain and surrounded by the sea on three sides (Heidarinejad, 2022),
is a focal point of national development plans. As development of the Makran region
progresses, particularly in Jask, industrial expansion may impose considerable pressure on
marine ecosystems. Phytoplankton, as primary producers, play a fundamental role in marine
food webs. They directly or indirectly support fisheries by serving as the primary food source
for planktivorous fish and are key drivers in the recruitment success of fish larvae and the
sustainability of adult fish populations (Aboul Ezz et al., 2014). Because phytoplankton
communities and their temporal fluctuations reflect changes in environmental conditions, they
are widely recognized as sensitive and reliable biological indicators of water quality
(PourAfrasyabi and Ramezanpour, 2014). Understanding these communities is essential for
evaluating current ecological conditions and forecasting future ecosystem responses.

With the planned installation of artificial structures in Jask Bay to support fishery enhancement,
establishing baseline biological and ecological data has become especially important.
Phytoplankton assessments provide an initial benchmark for evaluating potential ecological
impacts following the deployment of these structures. This study therefore aimed to
characterize phytoplankton community structure and seasonal variability in Jask Bay.

Materials and Methods

Twelve stations were selected across Jask Bay—six in the western region (ST1-ST6) and six
in the eastern region (ST7-ST12)—within designated areas intended for future artificial
structure deployment. Sampling was conducted during both warm (summer) and cold (winter)
seasons in 2023. At each station, 2 liters of seawater were collected using a Ruttner bottle at a
depth of 0.5 m below the surface. Samples were immediately preserved with Lugol’s solution,
labeled with full metadata, and transported to the plankton laboratory. After 7-10 days of
sedimentation, the supernatant was carefully siphoned, and subsamples (1 mL, in triplicate)
were examined in a Sedgewick—Rafter counting chamber. Phytoplankton identification was
performed under an inverted microscope using standard taxonomic keys.

Results

A total of 41 phytoplankton species were identified across the study area, comprising three
major classes: Bacillariophyceae (diatoms), Dinophyceae (dinoflagellates), and Cyanophyceae
(cyanobacteria). Spatial and seasonal differences were evident. Diatoms were represented by
25 species, with 23 observed in the western region and 11 in the eastern region; nine were
shared between both areas. Dinoflagellates comprised 15 species, of which 14 were found in
the west and 7 in the east, with six species occurring in both. A single Cyanophyceae species
was recorded, present across all stations.

Seasonal patterns showed that thermophilic Cyanophyceae were more abundant during the
warm season, whereas Noctiluca scintillans, a cold-season dominant dinoflagellate, was
prevalent in winter. Despite spatial variation in species presence, the overall similarity in
phytoplankton composition across regions exceeded 60%.
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Environmental gradients appeared to influence community patterns. The western region
exhibited higher species diversity and richness, likely reflecting greater nutrient and pollutant
inflows associated with local hydrodynamic conditions and human activity. These factors may
have enhanced phytoplankton growth relative to the eastern region.

Conclusion

Phytoplankton communities in Jask Bay displayed clear spatial and seasonal variability, shaped
by both environmental conditions and potential anthropogenic influences. The dominance of
Cyanophyceae in warm periods and Noctiluca scintillans in winter highlights the sensitivity of
the system to temperature fluctuations. Differences between the western and eastern regions
suggest the influence of localized nutrient and pollutant inputs.

The baseline data generated in this study provide an essential foundation for assessing
ecological changes following the deployment of artificial structures in Jask Bay. These results
can support the development of long-term monitoring programs and inform effective
management of marine and coastal ecosystems in this strategically important region.
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