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Abstract

Fishes thrive in balanced ecosystems, where threats like invasive fish species and extensive anthropogenic
activity can significantly reduce native fish populations. Macrophytes play a crucial role in providing shelter
and breeding grounds for small native fish species. This study was conducted to assess the fish and
macrophyte diversity, water quality parameters, and potential pollution sources in a tropical river
(Virinjipuram (Palar) River, Tamil Nadu) in India between January and March 2025. It also highlights the
anthropogenic impacts on fish population. Our results show that 20 species were identified including 18 native
and 2 exotic species (Oreochromis niloticus and Oreochromis mossambicus). Cypriniformes was the most
dominant order with 12 fish species, followed by Perciformes (3 species), Cichliformes (3 species) and
Siluriformes (2 species). IUCN global status of native species revealed 16 species as Least Concern, Parambassis
lala as Near Threatened and Devario fraseri as Vulnerable. Five macrophytes were observed, indicating
potential interactions between fish populations and macrophytes in influencing habitat dynamics. The
presence of invasive species and extensive municipal waste dumping along the riverbank is of major concern.
Our present finding suggests that measures have to be taken to mitigate the anthropogenic activities to
conserve the native fish fauna.
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1 | INTRODUCTION

Freshwater ecosystems are the most biodiverse habitats,
with a wide variety of fish species that play crucial roles in
maintaining ecological balance and providing economic
benefits to local communities present nearby (Reid et al.
2019). Freshwater ecosystems, though covering less than
1% of the earth's surface, harbour over 50% of all known
fish species (~18,000 species) (WWF 2021). Nearly 25% of
assessed freshwater fish now threatened with extinction
due to pollution, habitat degradation, and over-extraction
(Dunham 2025). Tamil Nadu state of India alone hosts 226
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freshwater fish species across 13 orders, 34 families, and
93 genera, accounting for ~24 % of India's freshwater fish
diversity, and about 43 % of its freshwater fishes are en-
demic (Mogalekar and Canciyal 2018). The diversity of
freshwater fish is influenced by several interlinked fac-
tors, including habitat complexity (Guo et al. 2022), the
presence of macrophytes, and water quality parameters
(Choi and Kim 2020). Recent studies in Indian river sys-
tems such as the Cauvery and tropical estuarine environ-
ments have highlighted that spatial variations in water
quality and habitat features significantly affect fish as-
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semblage structure, trophic dynamics, and species rich-
ness (Roshith et al. 2022; Koushlesh et al. 2023; Abinaya
et al. 2024). Understanding these interactions is essential
for the conservation and management of freshwater eco-
systems (Gebrekiros 2016). Gebrekiros (2016) also high-
lighted the need for integrated ecological assessment to
conserve freshwater biodiversity.

Among various ecological factors, macrophytes are
fundamental ecological drivers that shape the structure,
function, and biodiversity of freshwater ecosystems
(Thomaz et al. 2025). They provide shelter, breeding
grounds, and food resources for various freshwater fish
species (Thomaz and Cunha 2010). By enhancing habitat
heterogeneity, macrophytes support higher fish diversity
and contribute to the overall productivity of aquatic eco-
systems (Dias et al. 2022). Emergent macrophytes such as
Typha angustifolia and Cyperus odoratus play a crucial
role in shaping fish assemblages, particularly by offering
foraging grounds and refuge for cyprinid species like Pun-
tius spp., as observed in littoral habitats across the Indian
subcontinent (Yaro et al. 1994). Hinz et al. (2023) report-
ed that high structural complexity macrophytes signifi-
cantly attract juvenile fish and these plants provide pred-
ator refuge and prey resources, shaping habitat selection
and survival during early life stages.

Like macrophytes, physicochemical parameters also
affect the distribution and survival of freshwater fishes
(Marium et al. 2023). For instance, low dissolved oxygen
levels can lead to fish mortality, while extreme pH levels
can impair metabolic functions (Chapman 2021). Abdel et
al. (2019) reported that deviations from optimal pH range
negatively affect enzymatic activity and growth rates in
freshwater fish. The ecological importance of freshwater
habitats is increasingly threatened by anthropogenic ac-
tivities such as urban runoff, agriculture and waste dis-
charge (Vorosmarty et al. 2010). Such pressures are evi-
dent in the Virinjipuram, where all three impacts—
untreated urban effluents, agricultural runoff, and munic-
ipal waste accumulation—were observed, posing signifi-
cant risks to native aquatic biodiversity.

The global freshwater biodiversity crisis is driven by
unsustainable land-use practices (Dudgeon et al. 2006).
Ogidi and Akpan (2022) reported that urban expansion
leads to increased pollutant loading in aquatic systems.
One major concern is the dumping of waste near
riverbanks, which introduces pollutants such as heavy
metals, organic matter, and microplastics into aquatic
systems. These contaminants degrade water quality, dis-
rupt food webs, and pose direct risks to fish health (Rajak
et al. 2024). Rivers located near waste disposal areas ex-
hibited significantly poorer water quality and compro-
mised fish health (Igbani et al. 2025). Tamil Nadu’s fresh-
water ecosystems, with higher temperatures and lower
DO levels during summer and increased turbidity during
monsoon months, all of which can directly influence fish
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diversity and distribution (Aravinth et al. 2023).

Virinjipuram (Palar) River, which is a seasonal, rain-
fed habitat that plays a crucial ecological role in support-
ing native freshwater biodiversity in Tamil Nadu, India. It
holds socioeconomic importance by sustaining local fish-
eries and agriculture despite increasing anthropogenic
pressures and water scarcity concerns. In this study, we
examined the relationships between freshwater fish di-
versity, macrophytes, and physicochemical water param-
eters, while addressing the impact of municipal waste
dumping on this ecosystem. This study aims to inform
conservation efforts and promote sustainable practices
for freshwater resource management. Despite the ecolog-
ical and socio-economic importance of freshwater ecosys-
tems, there is a significant lack of research on fish diversi-
ty and its ecological drivers in the Vellore District of Tamil
Nadu. Based on our literature review, no comprehensive
study has been conducted in this region to assess how
freshwater fish diversity is influenced by aquatic macro-
phytes, physicochemical parameters, and pollution
stressors. This study aims to provide baseline information
essential for freshwater biodiversity in Virinjipuram
(Palar) River.

2 | METHODOLOGY

2.1 Study area

The study was conducted in the Virinjipuram region of
Vellore District, Tamil Nadu, focusing on a specific stretch
of the Palar River (Figure 1). Although the Palar is a major
non-perennial river flowing across several districts, this
study is limited to the segment passing through Virinjipu-
ram, located about 10 km southwest of Vellore city. The
area features semi-urban surroundings with nearby agri-
cultural and residential zones. Seasonal flow variations,
local land use, and human activities make this stretch
ecologically significant, offering a suitable setting for as-
sessing aquatic biodiversity and environmental parame-
ters on a localized scale.

FIGURE 1 Geographical location of the Virinjipuram
(Palar) River in Tamil Nadu state of India.
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2.2 Fish sampling and identification

Fish sampling was done between January and March
2025. The sampling points were selected based on water
availability and accessibility during post-monsoon. Resid-
ual water remained due to post-monsoon conditions, as
the site tends to dry during other seasons. The geograph-
ical coordinates of the sampling locations ranged from
latitude of 12.9251° to 12.9549° and longitude of
79.0178° to 79.0195°. These timeframes were chosen
based on water availability, which in this region depends
heavily on seasonal rainfall and surface runoff. The se-
lected sites retain water during these months; however,
the water depth was relatively shallow due to lack of per-
ennial inflow, representing low water volume conditions
typical of temporary freshwater systems.

Fish sampling was conducted using three different
cast nets (1.2 — 2.4 m radius, 1.3-5.1 cm mesh) to effec-
tively capture a range of small to large-sized fish. All nets
were equipped with sinkers weighing between 7 to 14 g,
ensuring proper spread and descent in shallow waters.
Sampling was done between 07.00 am to 13.00 hours to
align with peak activity periods of shallow-water species.
A total of nine locations along the river stretch were se-
lected based on habitat features such as vegetation cov-
er, flow variation, human disturbance and accessibility. At
each location, seven cast net hauls were performed
across diverse microhabitats (open water, near vegeta-
tion, and shallow margins), resulting in a total of around
70 fishing hauls during the study period.

Fish specimens were identified using standard taxo-
nomic keys (Hamilton et al. 1822; Jayaram 2010), and all
scientific names were verified and updated according to
the latest version of FishBase (Froese and Pauly 2000).
Specimens were preserved in 10% formalin solution for
further confirmation and reference in the laboratory. The
conservation status of each recorded fish species was
verified using the IUCN Red List of Threatened Species
database as of IUCN (2025). Scientific names were cross-
checked and searched individually on the website
Fishbase, and the most recent available global status was
recorded for each species. Fish diversity indices (fish di-
versity indices, Shannon—Wiener, Simpson’s, Margalef
richness, Equitability, Fisher’s alpha, and Berger—Parker
dominance) were calculated using the software PAST
(version 4.03; Hammer et al. 2001).

2.3 Macrophyte documentation and identification
Macrophytes were surveyed between January and March
2025 using visual observation along the banks and cate-
gorized as floating, emergent, or peripheral based on
their growth form; relative abundance was recorded qual-
itatively. Macrophytes photographs were also taken to
record their habitat characteristics. Identification of mac-
rophytes was carried out using standard botanical keys
and guides (after Cook 1996).
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2.4 Analysis of water quality parameters

Water samples were collected from the study sites for
physicochemical analysis in January 2025. Instrumenta-
tion and analytical methods followed standard protocols
(BIS 10500:2012; APHA 2017) to ensure accuracy in eval-
uating the water quality parameters. pH and electrical
conductivity were measured in situ using a portable mul-
tiparameter probe (Eutech Instruments, Singapore), while
turbidity was assessed with a Nephelometric Turbidity
Meter (APHA 2130B), and total dissolved solids (TDS)
were recorded using a digital TDS meter. Nutrient con-
centrations, including nitrate, nitrite, phosphate, and
ammonia, were analyzed using UV-Visible spectropho-
tometry following APHA’s standard colorimetric methods
(4500 series). Major and trace metals such as iron, man-
ganese, calcium, and magnesium were quantified using
atomic absorption spectrophotometry (AAS, Perki-
nElmer). Parameters such as alkalinity, total hardness,
and chlorides were measured through classical titrimetric
methods (APHA 2017). Tidy’s Test (4-hour BOD) was con-
ducted to estimate short-term oxygen demand and or-
ganic pollution (APHA 52108B).

Sensory characteristics like colour, odour, and ap-
pearance were recorded visually and organoleptically.
The selection of these 22 parameters was based on their
ecological relevance and sensitivity to pollution: nutrients
influence macrophyte and algal blooms leading to eu-
trophication (Smith et al. 1999; Carpenter 2005); metals
and TDS impact osmoregulation and fish survival (Boyd
1998); pH, conductivity, and dissolved solids are essential
for maintaining physiological balance (Randall and Tsui
2002) and physical indicators like turbidity and odour re-
veal the presence of anthropogenic disturbances such as
sewage and agricultural runoff (Kirk 2010).

2.5 Pollution assessment

The extent of pollution sources and pollutants near the
riverbank was assessed through visual observation. Pres-
ence of municipal waste, including plastics, organic waste,
and other pollutants reveal the impact of anthropogenic
activities in the study area.

3 | RESULTS AND DISCUSSION

3.1 Fish diversity

The study of the Virinjipuram (Palar) River revealed a to-
tal of 20 fish species distributed across four order and five
families; of these, Amblypharyngodon mola, Am-
blypharyngodon melettinus, Pethia conchonius, and Oreo-
chromis niloticus were dominant species (Table 1, Figure
2). Among the fish species identified, Cypriniformes was
the most dominant order with 12 species, followed by
Perciformes (n = 3; 15%) and Cichliformes (n = 3; 15%)
(Table 1). Two species were exotic, Oreochromis mos-
sambicus and Oreochromis niloticus; of which the latter is
now invasive in the study area. According to Canonico et
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al. (2005), presence of invasive species poses ecological and ecosystem destabilization, as observed in similar
concerns as they may outcompete small native fish for freshwater systems (Vitule et al. 2009).
resources. Exotic species often lead to trophic alterations

Native species

A e

Rasbora caverii Rasbora daniconius

Garra gotyla Devario fraseri

Chanda nama

Salmostoma phulo

Amblypharyngodon mola Amblypharyngodon melettinus

Puntius terio Puntius sophore Pethia conchonius

Exotic species

Oreochromis niloticus Oreochromis mossambicus
FIGURE 2 Fish species recorded in Virinjipuram (Palar) River of Tamil Nadu, India.
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TABLE 1 List of fish species recorded in the Virinjipuram (Palar) River, Tamil Nadu, India.

. s Relative Nativity IUCN

Order Family Scientific Name ek () S status
Cypriniformes Cyprinidae Pethia conchonius (Hamilton 1822) 8.39 Native LC
Puntius terio (Hamilton 1822) 4.20 Native LC
Puntius sophore (Hamilton 1822) 4.90 Native LC
Puntius chola (Hamilton 1822) 0.70 Native LC
Garra gotyla (Gray 1830) 4.90% Native LC
Danionidae Rasbora caverii (Jerdon 1849) 0.70 Native LC
Rasbora daniconius (Hamilton 1822) 2.10 Native LC
Amblypharyngodon mola (Hamilton 1822) 13.99 Native LC
Amblypharyngodon melettinus (Valenciennes 1844)  12.59 Native LC
Devario fraseri (Hora 1935) 1.40% Native VU
Esomus danrica (Hamilton 1822) 4.90 Native LC
Salmostoma phulo (Hamilton 1822) 0.70 Native LC
Cichliformes  Cichlidae Oreochromis niloticus (Linnaeus 1758) 6.99% Exotic/ LC

Invasive

Oreochromis mossambicus (Peters 1852) 3.50% Exotic VU
Pseudetroplus maculatus (Bloch 1795) 0.70% Native LC
Perciformes ~ Ambassidae  Parambassis ranga (Hamilton 1822) 13.29% Native LC
Chanda nama (Hamilton 1822) 5.59% Native LC
Parambassis lala (Hamilton 1822) 3.50% Native NT
Siluriformes  Bagridae Mystus tengara (Hamilton 1822) 6.29% Native LC
Mystus gulio (Hamilton 1822) 0.70% Native LC

IUCN Redlist status: LC - Least Concern: Species is not currently at risk, NT - Near Threatened: Species is close to qualify-
ing for a threatened category in the near future, and VU - Vulnerable: Species is at risk of extinction in the wild.

The introduction of exotic fish species for aquacul-
ture has a relatively recent history compared to terrestrial
species introductions. While global fish translocations
gained momentum during the mid-20th century, tilapia
species—particularly O. mossambicus—were widely in-
troduced into India, including Tamil Nadu, during the
1950s for aquaculture enhancement (Sugunan 1995; De
Silva et al. 2004). These introductions aimed to improve
fish yield but soon sparked ecological debates due to the
invasive nature of the species. Oreochromis mossambicus
became established in several reservoirs, though its per-
formance was suboptimal due to issues like stunting, ear-
ly maturation, and overpopulation. This led to the subse-
quent introduction of O. niloticus, which performed bet-
ter under aquaculture conditions (Sugunan 1995). How-
ever, these introductions have raised ecological concerns
in regions with rich indigenous fish diversity.

Diversity indices calculated for the fish population
further highlight the ecological richness of the river. Rela-
tive abundance of each fish species is given in Table 1.
The Dominance Index (0.07791) and Berger-Parker Index
(0.1399) indicate low species dominance (Table 2), while
the high values for Simpson’s Index (0.9221) and Shannon
Index (2.725) suggest a diverse and evenly distributed fish
population. Additional indices such as Margalef’s richness
(3.828), Fisher’s alpha (6.326), and Equitability Index
(0.8874) reinforce the observation of high biodiversity
(Table 2). These metrics reflect a healthy aquatic ecosys-
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tem. However, the presence of invasive species and pollu-
tion near riverbank may potentially undermine the long-
term ecological integrity of the system, despite the cur-
rent diversity levels. According to Sarkar et al. (2017),
balanced environmental parameters contributed to di-
verse habitats. Such diversity is critical for maintaining
ecosystem stability and ensuring the resilience of fish
populations against environmental changes (Mouillot
2013).

TABLE 2 Fish diversity analysis of Virinjipuram (Palar) Riv-
er in Tamil Nadu, India.

Biodiversity indices Value
Dominance (D) 0.07791
Simpson (1-D) 0.9221
Shannon H 2.725
Margalef 3.828
Equitability J 0.8874
Fisher alpha 6.326
Berger-Parker 0.1399

Page 5 of 10

Out of the recorded fish species, 17 were Least Concern
(IUCN 2025). Parambassis lala was categorized as Near
Threatened, indicating potential vulnerability if local
threats persist. Notably, Devario fraseri was classified as
Vulnerable, signalling a high risk of extinction in the wild.
The occurrence of these threatened species alongside
invasive species such as Oreochromis niloticus under-
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scores the importance of regular ecological monitoring
and habitat restoration efforts.

3.2 Macrophyte diversity

Three native and two exotic macrophytes were identified
in the study river (Table 3). Although Chromolaena odora-
ta is an invasive riparian plant, its potential ecological
influence on the aquatic fringe zone is considered in the
present study. Chromolaena odorata is known to contain
bioactive compounds with physiological effects on fish, as
demonstrated in Clarias gariepinus fed with its leaf ex-
tract (Lawal et al. 2021). While it was not directly tested
in this study, its presence in riparian zones may influence
water quality and fish health indirectly. The potential indi-
rect effects of C. odorata through leachates or habitat
alteration warrant further ecological assessment. As not-
ed by Macédo et al. (2024), C. odorata may negatively
impact native vegetation and indirectly affect fish relying
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on such vegetation. Their rapid growth and allelopathic
effects may suppress native plant species, altering the
structure and function of aquatic ecosystems (Hussner
2012).

Typha angustifolia and Cyperus odoratus were ob-
served in the present study. These species play an im-
portant role in structuring fish assemblages by offering
foraging grounds and refuge for cyprinid fishes like Pun-
tius spp. (Yaro et al. 1994). Macrophyte enhance habitat
complexity, improve water quality by reducing pollutants,
and provide shelter for fish species (Thomaz and Cunha
2010). In addition, macrophytes can act as breeding
grounds for several fish species, which enhances recruit-
ment rates and population stability (Pelicice et al. 2005).
However, the overall presence of macrophytes positively
influences biodiversity, as their ability to trap sediments
and reduce water velocity supports a range of aquatic life.

TABLE 3 List of macrophytes recorded in the Virinjipuram (Palar) River of Tamil Nadu, India.

Scientific Name Order Family Common Name Nativity status IUCN status
Chromolaena odorata Asterales Asteraceae Siam Weed Exotic / Invasive  LC
Typha angustifolia Poales Typhaceae Cattail Native LC
Saccharum spontaneum Poales Poaceae Wild Sugarcane Native LC
Cyperus odoratus Poales Cyperaceae Fragrant Flatsedge Exotic NE
Schoenoplectus sps. Poales Cyperaceae Bulrush Native LC

LC-Least Concern: Species is not currently at risk, NE-Not Evaluated: Species has not yet been assessed by the IUCN.

3.3 Physicochemical parameters of water
Physicochemical parameters of the river water provide
additional insights into the habitat’s suitability for aquatic
life. Low turbidity (4 NTU) is recorded in the present study
(Table 4). As previously mentioned by Kirk (2010), low
turbidity can facilitate light penetration, promoting mac-
rophyte growth and subsequently benefiting fish popula-
tions. The near-neutral pH (7.26) and moderate levels of
TDS (981 mg L) were recorded in Virinjipuram (Palar)
River (Table 4). A neutral pH maintains the physiological
functions of aquatic species, preventing stress or meta-
bolic disturbances, The elevated TDS may result from ur-
ban runoff, sewage inflow, or agricultural leachate (Won-
die 2009). Such sources introduce ions like calcium, mag-
nesium, and nitrates into the system. It was also reported
that high TDS can affect fish osmoregulation and alter
community structure (Boyd 1998). The high TDS observed
in the present investigation might be due to the urban
runoff, sewage inflow and municipal waste dumping
along the river bank.

Nutrient levels like nitrate at 9 mg L™ and phosphate
at 0.52 mg L™! are recorded (Table 4). These nutrients can
promote macrophyte proliferation but require monitoring
to prevent eutrophication mentioned by Smith et al.
(1999). Elevated nitrate levels, while beneficial in moder-
ate concentrations, can lead to algal blooms, which de-
plete oxygen and create anoxic conditions detrimental to
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fish (Dodds 2010). Similarly, phosphate enrichment may
favor fast-growing invasive plants, disrupting native spe-
cies and fish habitats (Carpenter 2005). Effective nutrient
management is therefore crucial to maintaining the eco-
logical integrity of the river.

Ammonia levels recorded at 0.83 mg L™ fall within a
tolerable range for most freshwater fish but require care-
ful monitoring (Table 4). Chronic exposure to sub-lethal
ammonia can impair fish gill function and reduce growth
(Xu et al. 2023). It increases stress, weakens immunity,
and reduces reproductive success. Long-term ammonia
exposure also alters fish behaviour and can shift species
composition (Jayasree et al. 2022). Elevated ammonia can
become toxic, impairing fish gill function, disrupting met-
abolic processes, and reducing reproductive success
(Randall and Tsui 2002). Prolonged exposure to sub-lethal
ammonia concentrations may stress aquatic organisms
and alter community composition. Effective management
of organic waste and nutrient runoff is essential to pre-
vent ammonia buildup and protect aquatic health (Ca-
margo and Alonso 2006).

3.4 Pollution

The municipal waste dumped along the riverbank high-
lights a pressing environmental concern (Figure 3). Im-
proper waste disposal can lead to the release of harmful
pollutants, including heavy metals and organic matter,
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into the water, adversely affecting fish health and diversi-
ty (Allan and Castillo 2007; Galib et al. 2018). Decompos-
ing waste contributes to nutrient enrichment, potentially
exacerbating eutrophication (Carpenter 2005). Additional-
ly, plastic debris can physically harm aquatic organisms
and degrade into microplastics, further contaminating the
ecosystem (Wright et al. 2013). If left unmanaged, pollu-
tion could lead to long-term degradation of the river’s
ecological integrity, emphasizing the need for stringent
waste management practices and public awareness.

Agquatic biota in a pollution-prone tropical river
J Fish; Isaac and Nathaniel

As reported in other Indian freshwater systems,
where studies by Joshi and Chakravarty (2025) empha-
sized the shift from cultural reverence to responsible river
stewardship, and Pelletier et al. (2020) highlight the need
for resilience-based management to counteract anthro-
pogenic stressors. The current status of the Virinjipuram
(Palar) river can be conserved by adaptive and collabora-
tive management of municipal waste along the river bank
to sustain aquatic ecological system under growing an-
thropogenic pressures.

TABLE 4 Physicochemical parameters of water samples collected from Virinjipuram (Palar) River of Tamil Nadu, India.

Parameters Acceptable limit

Maximum permissible
limit in the absence of

. Result
alternative source

I. Physical parameters

Appearance - - Slightly turbid
Colour (pt.co.scale) 5 15 Slightly yellowish
Odor Agreeable Agreeable Odorous
Turbidity (NTU) 1 5 4

Total dissolved solids (mg L) 500 2000 981
Electrical conductivity micro (mho cm™) - - 1401

Il. Chemical parameters

pH 6.5-8.5 6.5-8.5 7.26
Alkalinity pH (CaCOs; mg L™) - - 0
Alkalinity Total (CaCO3; mg L™?) 200 600 300
Total Hardness (CaCOs; mg L) 200 600 416
Calcium (Ca; mg L) 75 200 83
Magnesium (Mg; mg L) 30 100 50

Total iron (Fe; mg L™?) 0.3 1 0.00
Manganese (Mn; mg L™?) 0.1 0.3 0.00
Free ammonia (NH3; mg L™) 0.5 0.5 0.83
Nitrite (NO2; mg L) 0.2 0.2 0.14
Nitrate (NOs; mg L™Y) 45 45 9
Chloride (Cl; mg LY) 250 1000 204
Fluoride (F; mg L) 1 1.5 0.4
Sulphate (SOs; mg L) 200 400 105
Phosphate (POs; mg L™Y) - - 0.52
Tidys Test (4Hrs.as O2; mg L) - - 0.1

Note: The accepted limits and maximum permissible limits are as per BIS (2012).

4 nE
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FIGURE 3 MJnicipaI waste dumped alor';.th.Ee riverbank of Virinjipuram (Palar) Rier of amii Nadu, India. )
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3.5 Limitations

The relatively low number of fish species recorded in this
study may be attributed to limitations posed by environ-
mental and methodological factors. Specifically, the lim-
ited water depth and low flow conditions during the sam-
pling period. These environmental constraints, combined
with the seasonal nature of the water body, likely re-
stricted the availability of diverse microhabitats and re-
duced fish movement. Other gear types could not be used
due to low water depth and seasonal flow, which may be
reason for limited species richness observed during the
study. Pollution assessment was based on visual observa-
tion, which may not fully capture the extent or composi-
tion of waste. Future studies would incorporate quantita-
tive measures such as litter density or weight-based sur-
veys for accuracy.

4 | CONCLUSIONS

The Virinjipuram (Palar) River supports a diverse and bal-
anced aquatic ecosystem facilitated by favourable physi-
cochemical conditions and the presence of macrophytes.
This study recorded 20 freshwater fish species in this
stretch of the river, of which 18 were native to India. The
presence of D. fraseri (Vulnerable) and P. lala (Near
Threatened) is ecologically significant, particularly in a
semi-perennial river where water availability fluctuates.
Although macrophytes were found to support fish diversi-
ty by providing shelter, breeding, and feeding grounds,
the long-term survival of these sensitive species may be
challenged by irregular water flow and increasing anthro-
pogenic stress. In particular, the challenges posed by ex-
otic fish species, invasive macrophytes, potential nutrient
enrichment, ammonia levels, and pollution—including
municipal waste observed along the riverbank—highlight
the need for effective management strategies. These
threats can degrade water quality over time and disrupt
aquatic life. Therefore, to safeguard the native fish fauna,
including conservation-priority species, immediate efforts
are needed to prevent waste dumping and to maintain
habitat conditions that support ecological balance. These
findings emphasize the importance of integrated conser-
vation efforts to sustain freshwater biodiversity.
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