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Article Info ABSTRACT
Article type: The diversity and abundance of planktonic primary producers play a critical role in
Research Article aquatic ecosystems, serving as indicators of ecological health and vitality. The Anzali

Wetland, located on the southwestern coast of the Caspian Sea, is currently
experiencing severe ecosystem degradation, with notable impacts on its biological
communities. This study examined the phytoplankton community structure in the
Anzali Wetland from March to December 2023 and compared the findings with
historical data. The number of genera in the dominant phytoplankton groups—
Bacillariophyceae, Chlorophyta, and Cyanobacteria—declined by 59%, 63%, and 53%,
respectively. Additionally, the Euglenozoa phylum experienced an 80% reduction in
genera. Despite the overall decline, several genera remained dominant in both
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di ; abundance of phytoplankton in 2023 was 7.8 million cells/L, representing a nine-fold
iversity, .

Microalgae, decrease compared to data from the past two decades. The highest abundances were

recorded in Bacillariophyceae (1.5 million cells/L) and Cyanobacteria (1.3 million
cells/L). Notably, the abundance of Euglenozoa (587,000 cells/L) showed a significant
increase compared to levels observed in the 1990s. The decline in phytoplankton
diversity and abundance over the past 30 years is largely attributed to anthropogenic
pressures and major environmental changes, particularly the declining water level of
the Caspian Sea. This has drastically transformed the Anzali Wetland’s landscape, with
extensive drying of water bodies. To restore the ecological integrity of the Anzali
Wetland, urgent rehabilitation measures are required. These should include
hydrological restoration, pollution and sedimentation control, and management of
invasive species such as Eichhornia crassipes (water hyacinth). Implementing these
strategies is essential for improving the planktonic community structure and reviving
the wetland’s ecological health.
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EXTENDED ABSTRACT

Introduction

The Anzali Wetland, located in southwestern Guilan Province along the Caspian Sea coast,
covers approximately 17,000 hectares and was one of the first wetlands registered under the
Ramsar Convention in 1975. This unique ecosystem, situated at the intersection of terrestrial
and marine environments, was historically influenced by both freshwater inflows and brackish
water from the Caspian Sea. It once supported a rich diversity of flora and fauna, including a
complete aquatic food web (Mirzajani, 2009; Mirzajani et al., 2020). Phytoplankton play a
crucial role in aquatic ecosystems as primary producers, and changes in their abundance and
diversity can directly impact fish stocks and broader ecological dynamics. Nutrient enrichment
under favorable environmental conditions can lead to harmful algal blooms, potentially causing
mass mortality of aquatic organisms (Heinonen, 2004). Consequently, monitoring
phytoplankton communities is essential as an indicator of ecosystem health and for sustainable
management. Over the past three decades, numerous studies have assessed the planktonic
communities of Anzali Wetland (Kimball and Kimball, 1974; Hosseinpour, 1990; Nezami,
1994; Mirzajani, 2009; Khodaparast, 2012), with additional investigations focusing specifically
on phytoplankton diversity and abundance (Sabkara and Makaremi, 2004; Fallahi, 2018;
Sabkara et al., 2019). More than 150 genera and 310 phytoplankton species have been recorded
in previous studies (Sabkara and Makaremi, 2015). However, due to recent ecological
degradation —driven by climate change, a significant decline in the Caspian Sea’s water level,
and invasive species such as FEichhornia crassipes (water hyacinth)—the current status of
phytoplankton communities remains unclear, with the most recent data being over eight years
old. This study aimed to assess the current diversity, distribution, and abundance of
phytoplankton in Anzali Wetland and compare these results with historical data to better
understand ongoing ecological changes.

Materials and Methods

Phytoplankton sampling was conducted using a Ruttner sampler. Samples were collected into
a 10-liter graduated bucket, thoroughly homogenized, and preserved with 4% formalin. A 1-
liter subsample was retained for laboratory analysis. After sedimentation, a 5 mL aliquot was
transferred to a counting chamber and analyzed using an inverted microscope (Leitz
LABOVERT, model F-S). Phytoplankton were identified to the genus level using standard
taxonomic references (Boney, 1989; Ruttner-Kolisko, 1974; Prescott, 1970; Pontin, 1978;
Maosen, 1983; Tiffany and Britton, 1971). Abundance was calculated per liter following APHA
(2005) protocols.

Results
A total of 68 phytoplankton genera belonging to six major taxonomic groups were identified.

Chlorophyta (27 genera) and Bacillariophyceae (23 genera) showed the highest diversity, while
Mesozoa and Ochrophyta had the lowest, with only two genera each. Additionally, nine genera
of Cyanobacteria and five genera of Euglenozoa were recorded. Bacillariophyceae dominated
the phytoplankton community, comprising 63% of total abundance (5.08 million cells/L),
followed by Cyanobacteria (16%; 1.13 million cells/L), Chlorophyta (12%; 1.00 million
cells/L), and Euglenozoa (7%; 0.587 million cells/L). Ochrophyta and Mesozoa each comprised
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approximately 1% of the community, with average abundances of 67,500 and 89,000 cells/L,
respectively. The mean total phytoplankton abundance across the wetland was 7.75 million
cells/L, with statistically significant differences observed between regions (p < 0.05). The
eastern region recorded the highest abundance (13 + 2 million cells/L), while the Siah-Keshim
area showed the lowest (2.8 & 0.4 million cells/L). Bacillariophyceae were the dominant group
across all regions, with Cyanobacteria particularly abundant in the east and Euglenozoa more
prevalent in the central zones.

Conclusions

Over the last 30 years, the Anzali Wetland has undergone severe ecological degradation due to
urbanization, climate change, and a steady decline in Caspian Sea water levels which have
decreased by an estimated 8 cm annually. As a result, the wetland's open water area has shrunk
to less than 3,600 hectares, with large portions now shallow and vegetated year-round. These
environmental changes have significantly altered the structure of the phytoplankton
communities. This study reveals a nine-fold decrease in total phytoplankton density and a
reduction in genera from 117 to 68 compared to the 1990s. Many of the dominant species are
now indicative of eutrophic and polluted waters, and the substantial increase in Euglenozoa
abundance further confirms the ongoing eutrophication. Urgent action is needed to implement
wetland rehabilitation strategies, including hydrological restoration, control of invasive species,
sediment and pollution management, and re-establishment of natural water flow patterns. These
measures are vital for restoring the Anzali Wetland’s ecological balance and protecting its
planktonic and broader biological communities.
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