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ABSTRACT
The	research	was	carried	out	under	the	above	research	heading.	Careful	research	was	carried	out	on	the	types	of	micro	algae,	
morphology,	and	characteristics	in	the	Paravanar	River	located	at	the	mouth	of	the	coastal	area	of	Cuddalore	district.	In	this	study,	
the	Paravanar	River	was	divided	 into	two	parts,	and	the	above	parameters	were	analysed,	and	the	algae	density	and	other	
metrological	data	were	found	to	be	higher	in	Part-1	and	Part-2.	They	were	also	examined	under	microscopes	and	114	species	of	
Phytoplankton	(microalgae)	were	identi�ied	during	classi�ication	and	classi�ication.	All	of	them	are	clearly	mentioned	in	this	
research	article.
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Introduction
In Tamil Nadu there are 34 rivers, including one west �lowing 
river. All these 34 Rivers are grouped into 17 River basins for 
hydrological studies for water resources planning and 
managing activities. Paravanar is one of the 17 river basins of 
Tamil Nadu. This chapter looks at the hydrological endowment 
including groundwater potential, water resources demand for 
all sectors and the water balance of the basin. The water demand 
for domestic, irrigation, industries, livestock, power generation 
and other uses are governed by socio-economic and agricultural 
factors, including the present and future population size, 
income level, urbanization, market facilities, remunerative 
prices, cropping patterns, etc. An analysis of the water 
availability, water utilisation and allocation plan for different 
competing water uses and water balance form the core of a river 
basin plan. In Water Management Planning, in addition to 
mismatch problems between demands and supply, other 
important problems that hamper the safe water supply are 
waterlogging, salinity, pollution, environmental degradation, 
inef�icient use of water, underutilisation of resources, seawater 
intrusion in coastal regions, natural calamities like �loods and 
droughts, climate change etc. and health related problems. 
These problems are locally assessed at the basin level and 
possible solutions are evolved in the planning process for 
decision-making at higher levels.
Plankton is tiny organisms that drift with water currents. The 
term "plankton" was introduced by [1] and means "wanderer" 
in Greek. Phytoplankton is photosynthetic microscopic 
organisms found in the sunlit upper layers of oceans and 
freshwater bodies worldwide. They perform "primary 
production," creating organic compounds from dissolved 
carbon dioxide, which sustains aquatic food webs [2]. 

Phytoplankton obtain energy through photosynthesis and thus 
inhabit well-lit surface waters of seas, lakes, and other water 
bodies. They contribute to about half of the Earth's 
photosynthetic activity [3] and their energy �ixation forms the 
foundation of most oceanic and many freshwater food webs. The 
impact of anthropogenic warming on global phytoplankton 
populations is an area of active research. Expected changes in 
water column strati�ication, temperature-dependent biological 
processes, and atmospheric nutrient supply are likely to affect 
future phytoplankton productivity [4]. Additionally, variations 
in zooplankton grazing rates, which in�luence phytoplankton 
mortality, may also play a signi�icant role. Aquatic ecosystems 
are rich in biotic resources and play a crucial role in protein food 
security in India, with phytoplankton being a key component. 
Phytoplankton serves as essential food for the larval stages of 
crustaceans, �ish, bivalves, and various zooplankton species [5]. 
Marine phytoplankton comprises a diverse community of 
�loating microalgae, ranging in size from about 1 µm to a few 
millimetres. Based on size, phytoplankton are classi�ied as 
macro-plankton (>1 mm), micro-plankton (5–60 µm), and ultra-
plankton (<5 µm) [6-8]. As autotrophs and primary producers, 
phytoplankton initiate the aquatic food chain, supporting 
secondary producers (zooplankton) and tertiary consumers 
(shell�ish, �in�ish, and others) either directly or indirectly. 
Phytoplankton also serve as indicators of water quality and 
natural regions, characterized by typical species or species 
groups [9]. They play a signi�icant role in global biogeochemical 
cycles of carbon, nitrogen, phosphorus, silicon, and other 
elements. Phytoplankton blooms, including red tides, have 
notable ecological and economic impacts on aquatic 
environments. Therefore, phytoplankton analysis is essential 
for hydrobiological studies. 
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Table	1:	Physicochemical	parameters,	biological	parameters	and	phytoplankton	for	Paravanar	River	Estuary	station-I.

Understanding phytoplankton pigments is crucial in plankton research. Recently, photosynthetic pigments have been widely used as 
markers to identify algal groups and monitor changes in their vertical distribution, especially in oceanographic research, where algal 
groups respond sensitively to physical water changes [10]. Pigment analysis also aids in tracing food-chain relationships, 
zooplankton grazing, and detritus formation [11]. As primary producers, phytoplankton form the foundation of energy �low in 
aquatic ecosystems, with higher trophic level production ultimately dependent on photosynthetic primary production. This vital 
process is in�luenced by various physicochemical and biological factors. Measuring primary production is essential for evaluating 
�ish production levels and potential �isheries. It also aids in classifying prawn and shrimp �ields into highly productive (>1500 mg C 
m² day⁻¹), moderately productive (500–1500 mg C m² day⁻¹), and lowly productive (<500 mg C m² day⁻¹) areas [12]. The present 
study focuses on phytoplankton, emphasizing primary production, species composition, population density, and community 
structure.

Materials	and	Methods
Phytoplankton samples were collected monthly from two stations: Paravanar River Station I and Station II, over a two-year period 
from November 2024 to November 2025. Sampling was performed by towing a plankton net with a mouth diameter of 0.35 m, made 
of bolting silk (No. 30, mesh size 48 µm), for half an hour at a speed of one nautical mile per hour. After towing, plankton retained on 
the net gauze was washed into a bucket using water. The concentrated samples were then transferred to clean polythene containers 
preserved with 5% neutralized formalin for qualitative analysis. For quantitative analysis, the settling method described by 
references [8;12;7] was employed. Numerical plankton analysis was conducted using Utermöhl's inverted plankton microscope. 
Phytoplankton identi�ication was carried out using a standard research microscope at 1000x magni�ication with phase-contrast 
illumination. Identi�ication followed standard taxonomic references [14;2;9;13;1;15-16]. For convenience, the collected 
phytoplankton was classi�ied into �ive major groups: Diatoms, Dino�lagellates, Blue-green algae, and others.

Results
MEROLOGICAL DATA 2024-2025

Table	2:	Physico-	chemical	parameters,	biological	parameters	and	phytoplankton	for	Paravanar	River	Estuary	station-II

Species	composition
At Station I, a total of 108 species of phytoplankton were recorded during 2024 and 2025. These comprised 15 species of 
Coscinodiscus, 6 species of Triceratiinae, 13 species of Chaetoceraceae, 5 species of Odontella, 4 species of Eucampiinae, 12 species of 
Solenoideae, 3 species of Euodiceae, 16 species of Naviculaceae, 9 species of Fragilariaceae, 4 species of Dinophysiales, 15 species of 
Peridiniales, 1 species of silico�lagellates, and 5 species of blue-green algae. At Station II, a total of 114 species of phytoplankton were 
recorded during the same period (2024–2025). These included 14 species of Coscinodisceae, 6 species of Triceratiinae, 13 species of 
Chaetoceraceae, 6 species of Odontella, 4 species of Eucampiinae, 12 species of Solenoideae, 3 species of Euodiceae, 18 species of 
Naviculaceae, 11 species of Fragilariaceae, 4 species of Dinophysiales, 17 species of Peridiniales, 1 species of silico�lagellates, and 5 
species of blue-green algae (Table 3).
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+	Present	-	Absent

Discussions
Phytoplankton is primarily found in the uppermost layers of 
water where light intensity is suf�icient for photosynthesis. The 
amount of light reaching different water depths is in�luenced by 
several factors, including water absorption, light wavelength, 
water transparency, and surface re�lection, re�lection from 
suspended particles, latitude, and seasonal changes. When light 
hits the water surface, some of it is re�lected, with the re�lection 
amount  depending on the  angle  of  incidence .  The 
photosynthetic rate of phytoplankton varies with light intensity, 
and different species exhibit distinct photosynthesis-light 
response curves, each having an optimal light intensity for 
maximum photosynthesis. The Light Extinction Coef�icient 
(LEC), which indicates how light diminishes with depth, was 
observed to be highest in August and lowest in June at both 
study stations. The maximum LEC in August is attributed to high 
light intensity, clear water transparency, low turbidity, and light 
absorption by the water. 
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Slide	1:	In	the	Cuddalore	district,	during	the	Paravanar	River	Estuary	Sample	Collection

Conversely, the minimum LEC in June is due to increased water 
turbidity and warmer temperatures during the summer, which 
cause more light re�lection and reduce light penetration.

Nutrients
Major nutrients required for phytoplankton growth are 
nitrogen (nitrate, nitrite, ammonia) and phosphorus 
(phosphate), primarily introduced through freshwater �low, 
sewage, and mixing of salt and fresh waters [17]. Nutrient 
availability often limits phytoplankton productivity. Nutrient 
concentrations are generally lower in surface waters compared 
to deeper layers due to uptake by phytoplankton. An inverse 
relationship was observed: as nutrient concentrations 
increased, phytoplankton density decreased, and vice versa, 
especially during summer when nutrients were rapidly utilized. 
Seasonal depletion of reactive silicate, nitrate, and phosphate 
during summer was linked to phytoplankton uptake, matching 
observations in other regions such as Plymouth [18-19]. 
Reactive silicate showed marked seasonal variation, with 
minimum levels during peak diatom abundance.

Species	Composition
Dominant phytoplankton species included diatoms 
(Thalassiosirafraunfeldii, T. nitzschioides) and dino�lagellates 
(Ceratium trichoceros, Prorocentrum depressum). Highest 
species richness and abundance occurred in November, 
coinciding with elevated nutrient levels (NO , NO , TN, IP, TP, 2 3

SiO ). These dominant forms align with previous �indings in 3

various coastal and estuarine regions worldwide and across 
India [20-21]. 

Conclusion
In the Paravanar River estuary, a variety of environmental 
parameters, such as temperature, salinity, nutrient availability, 
light, and zooplankton grazing pressure, interact to affect 
phytoplankton productivity and community structure. 
Temporal �luctuations in phytoplankton growth rates, species 
composition, and chlorophyll concentrations are caused by 
seasonal cycles. The dynamics of the phytoplankton ecosystem 
in the examined estuary waters are shaped by the combined 
in�luence of various variables rather than by a single dominant 
element. Slide	2:	Overview	of	the	Cuddalore	District's	Paravanar	River	Estury	on	the	East	Coast

Slide	3:	Overall	Photography	of	All	Phytoplankton	specious
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