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ARTICLE

ASSESSMENT OF COASTAL FISH DIVERSITY IN THE
RIVER GANGA: IMPLICATIONS FOR BIODIVERSITY
CONSERVATION AND SUSTAINABLE FISHERIES

SUSMITA JANA, BASANTA KUMAR DAS*, ARCHISMAN RAY,
CANCIYAL JOHNSON AND DIBAKAR BHAKTA

The present study aims to understand fish diversity and assemblage patterns using the trophic
guild approach in the coastal region of the river Ganga. Fish samples were collected from three
estuarine sampling sites, viz., Godakhali, Diamond Harbour, and Fraserganj, from September
2022 to September 2024. The study period recorded a total of 97 fin fish species, representing 21
orders and 51 families. Among them, the greatest species diversity was recorded in Diamond
Harbour (77 species), followed by Godakhali (56 species) and Fraserganj (49 species). Five fish
species were recorded under the ‘Near Threatened category (Ailia coila, Arius gagora, Brevitrygon
walga, Harpadon nehereus, and Scoliodon laticaudus), while Gymnura poecilura was classified
as Vulnerable as per IUCN Red List status. The estuarine guilds show that the marine estuarine
dependent (MMD) formed the major group, followed by marine estuarine opportunists (MMO),
while the feeding guild shows that carnivores (CR) dominated the fish assemblages, followed by
invertebrate feeders (IF). The present study gives the baseline information required to comprehend

species-specific habitat use and can aid in future management strategies.

Introduction

The river Ganga provides a rich diversity of agquatic
life and sustains millions of livelihoods through
fisheries and related ecosystem services, making it
one of the most iconic and ecologicaly significant river
systems in the Indian subcontinent. The Ganga River rises
in the Indian Himaayas from the Gangotri Glacier and flows
for 2,525 km before meeting the Bay of Bengal. It covers
diverse ecological zones, including a dynamic coastal
interface in its lower reaches!. This transition zone, where
freshwater meets a saline tidal influx, forms a biologically
productive and ecologically sensitive estuarine environment
that harbours a unique assemblage of fish fauna. Estuaries
are renowned for their high productivity and biodiversity,
serving as dynamic interfaces between riverine and marine
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environments. The lower estuary section of the river Ganga
is generally characterised by the mixing of freshwater and
saline tidal influxes, which form a complex and ecologically
significant habitat that supports a diverse assemblage of
ichthyofauna. In this transitional region, physicochemical
parameters exhibit significant spatiotemporal variability,
offering a suitable ecological niche for various freshwater,
brackishwater, and marine fish species.

Coastal fish diversity is influenced by complex
hydrological regimes, seasona variations, anthropogenic
pressures, and climatic changes. However, this biodiversity
is increasingly under threat from anthropogenic stressors
such as overfishing, habitat fragmentation, pollution, and
climate change. Moreover, due to the dam construction,
sedimentation, industrial effluents, and accelerated
urbanisation, estuarine habitats within the lower Ganga
basin face extreme anthropogenic stresses.
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The delta zone, the Ganga River's coastal area, is
home to a rich, diversified ecology that supports a broad
range of living organisms. Despite the ecological
importance of this transitional zone, comprehensive
scientific assessments focusing on its ichthyofaunal
diversity remain limited. A robust understanding of species
diversity, assemblage patterns, and habitat specificity is
crucial for effective conservation strategies and ensuring
the sustainability of inland fisheries. The current study
emphasizes the variety of fish species and assemblage
patterns with a trophic guild approach found in the lower
coastal region of the river Ganga for their conservation
and management.
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Fig. 1. Order-wise and site-wise species percentage contribution recorded from the coastal

region of the Ganga River

Materials and Methods

Fish samples were collected from three estuarine
sampling sites, viz., Godakhali, Diamond Harbour, and
Fraserganj, in the coastal zone of the Ganga River from
September 2022 to September 2024, monthly. Fish
specimens were obtained from a gill net with a mesh size
of 22-45 mm, a bag net of 5-22 mm, and a set barrier net
with a mesh size of 20-40 mm.

Fish specimens were identified at the species level
using standard literature?3. The trophic guilds of fishes
were classified depending on their feeding habits*. A total
of nine feeding behaviours [omnivores (OV), invertebrate
feeders (IF), carnivores (CR), planktivores (PV),
zooplanktivores (ZP), detritus feeders (DV), zoobenthivores
(ZB), herbivores (HV), and piscivores (PS)] were
categorised based on the feeding habits of fishes. The
species were categorized into ten types based on their
habits in estuaries, as defined by Elliott et al.>: freshwater
stragglers (FS), freshwater migrants (FM), marine estuarine
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opportunists (MMO), anadromous (AN), marine estuarine
dependent (MMD), oceanodromous (OD), amphidromous
(AD), estuarine resident species (ES), catadromous (CA),
and marine stragglers (MS). Fish species numbers were
used to analyse the guilds. The taxonomic positions and
IUCN status of fishes were taken from FishBase®. The
IUCN status was classified under 5 categories. Near
Threatened (NT), Vulnerable (VU), Not Evaluated (NE),
Least Concerned (LC), and Data Deficient (DD). The
migration patterns of fish were obtained from the India
Biodiversity Portal” and FishBase®.

Results and Discussion

The estuarine stretch of the
Ganga River contributes a wide
variety of fish species. The study
period recorded a total of 97 fish
species, representing 21 orders
and 51 families. Among them, the
highest species diversity was
found in Diamond Harbour (77
species), followed by Godakhali
(56 species) and Fraserganj (49
species) (Table 1). Similarly, the
maximum abundance of fish
species (by number) was recorded
from Diamond Harbour, followed
by Godakhali and Frasergan;.
Figure 1 represents the order-wise
species abundance at three
sampling sites. The highest
number of species of Cypriniformes, Anabantiformes, and
Synbranchiformes are found at Godakhali. In contrast,
Diamond Harbour is home to Gadiformes, Syngnathiformes,
and Carcharhiniformes, while Fraserganj is home to
Tetraodontiformes. According to the IUCN status, five fish
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Fig. 2. IUCN Red List status of fish species obtained from the
coastal region of the Ganga River
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Fig 3. (8) Percentage of estuarine guilds for each sampling site by
species abundance, (b) site-wise estuarine guilds percentage recorded
from the coastal region of the Ganga River. Estuarine guilds-
freshwater stragglers (FS), freshwater migrants (FM), marine
estuarine opportunists (MMO), anadromous (AN), marine estuarine
dependent (MMD), oceanodromous (OD), amphidromous (AD),
estuarine resident species (ES), catadromous (CA), marine stragglers
(MS)

species were recorded under the ‘Near Threatened category
(Ailia caila, Arius gagora, Brevitrygon walga, Harpadon
nehereus, and Scoliodon laticaudus), while
Gymnura poecilura was classified as Vulnerable (Fig. 2).
The ecological significance of the estuarine region of the
River Ganga is reflected in its high diversity, as fish serve
as bioindicators of the health of the ecosystem®.

The estuarine guilds show that marine estuarine
dependent (MMD), with 48 species, formed the largest
group, next to MMO, with 45 species; AD, with 26 species,
FM, with 16 species; AN, with 16 species; MS, with 10
species; FS, with 6 species; ES, with 5 species; CA, with
3 species; and OD, with 2 species. It was also observed
that FM (9 species) is highest in Godakhali, while MMO
and MMD are in Diamond Harbour [Figs. 3(a, b)]. However,
Diamond Harbour and Fraserganj do not contain FS, as
they fall under the estuarine to marine category.

The fish guild method has been used all around the
world to comprehend the composition and dynamics of
estuarine fish assemblages'® 1. The species composition
of estuaries, as well as their seasonal and spatial
distribution across various trophic stages, might help

assess the ecosystem® 12, Fraserganj is located very close
to the open sea connection in the Bay of Bengal. Due to
this open connection between rising sea levels, tidal
surges, and reduced river flow rates, the salinity increased
before and after the monsoon, allowing marine species to
enter the estuary without hindrance'®. The reason saltwater
species are more common in the Diamond Harbour and
Fraserganj area could be because there is less freshwater
flowing in and more saltwater coming in from the Bay of
Benga during high tides, which raises the salt levels.
Freshwater primarily influences Godakhali, leading to the
prevalence of freshwater stragglers (FS) in this region.
Likewise, the physiological processes of most species are
impacted by the comparatively harsh environment of
estuarine habitats, which favours the majority of transient
estuarine species (such as marine migrants and stragglers)
over long-term inhabitants in these habitat©.

The feeding guilds revea that 55 species of carnivores
(CR) dominate the fish assemblages, followed by IF with
36 species, OV with 28 species, PV with 16 species, ZB
and DV with 13 species, ZP with 12 species, PS with 7
species, and HV with a single species [Fig. 4(a, b)].
Carnivore-dominated feeding guilds define the presence
of a huge abundance of top predators. Compared to marine
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Fig 4. (a) Percentage of feeding guilds for each sampling site by
species abundance, (b) site-wise feeding guilds percentage recorded
from the coastal region of the Ganga River. Feeding guilds-
omnivore (OV), invertebrate feeders (IF), carnivores (CR),
planktivore (PV), zooplanktivore (ZP), detritus feeders (DV),
zoobenthivore (ZB), herbivores (HV) and piscivores (PS)
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waters, the murky shallow waters of estuarine ecosystems
provide greater quantities of prey items, which foster the
growth of juveniles of resistant species, many of which
may be used as food by carnivorous fishes 4. The
increase in omnivorous fish may result from organic
enrichment brought on by the significant freshwater influx,
especialy in the Godakhali region. Invertebrate feeders
typically dominate estuarine fish assemblages due to the
presence of benthic fauna such as polychaetes, amphipods,
isopods, small bivalves, and oligochaetes 5. Therefore,
the substantial contribution of IF suggests the abundance
of tiny benthic, epi-benthic, and hyper-benthic food
sources that facilitate the foraging of invertebrate feeders.
PV and ZP are the next dominant groups due to
zooplankton availability, freshwater influx, and nutrient
input from rivers. Harrison and Whitfield!® state that
zooplanktivores (ZP) are known to be more prevalent in
sub-tropical estuaries. Similar studies have been
documented by other researchers on fish assemblages with
low HV diversity and high CR diversity*17,

Conclusion

Fish diversity, their assemblages, and abundance
using the guild approach provide useful information about
the life history of fishes in the coastal zone of the lower
Ganga River. In the estuarine area of the river, fish species
that depend on both the sea and estuaries, especially
carnivores, were the most common, with the highest variety
and number of species found in Diamond Harbour. The
study gives basic information about the types of fish found
in different areas, looking at their diversity, which will help
with future fishing management plans in the lower coastal
area of the River Ganga.

Acknowledgements

The authors extend their sincere gratitude to the
Director of ICAR-CIFRI, Barrackpore, and the entire
National Mission for Clean Ganga team for their generous
assistance and support throughout the experiment. The
financial assistance is acknowledged from the Ministry of
Jal Shakti, Government of India, under the Nationa Mission
for Clean Ganga. a

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

R. Singh and G.S. Singh, Ecohydrol Hydrobiol, 20(2), 153-
174 (2020).

PK. Tawar and A.G. Jhingran, (A. A. Balkema: Rotterdam,
The Netherland, 1991) Vol. 2, p. i—xxii+543-1158.

K.C. Jayaram, (Narendra Publishing House, New Delhi, 1999)
p. 570.

S.M. Das and S.K. Moitra, Ichthyologica, 2(1-2), 107-115
(1963).

M. Elliott, A.K. Whitfield, 1.C. Potter, S.J. Blaber, D.P.
Cyrus, F.G. Nordlie and T.D. Harrison, Fish and Fish. 8(3),
241-268 (2007). https://doi.org/10.1111/j.1467-
2679.2007.00253.x.

R. Froese and D. Pauly. Editors. FishBase. World Wide Web
electronic publication. www.fishbase.org, (10/2024).

T. Vattakaven, R. George, D. Balasubramanian, M. Réjou-
Méchain, G. Muthusankar, B. Ramesh and R. Prabhakar,
Biodivers. Data J., 4, e€10279 (2016). https://doi.org/
10.3897/BDJ.4.e10279

A.B. Kumar, Zoo's Print J., 15(11), 363-367 (2000).

A. Akshay Kumar, Anvar Ali PH, and Giri Bhavan Sreekanth,
J. Environ. Manag., 334, 117401 (2023).

A. Franco, M. Elliott, P. Franzoi and P. Torricelli,
Mar. Ecol. Prog. Ser., 354, 219-228 (2008). https://doi.org/
10.3354/meps07203

B. Kiranya, P. Sahadevan, S.G. Bhavan, A.B. Kumar and R.
Raghavan, Environ. Sci. Pollut. Res. Int., 29(25), 37969—
37988 (2022). https://doi.org/10.1007/s11356-022- 18631-
2

G.B. Sreekanth, A.K. Jaiswar, P.U. Zacharia, D.G.
Pazhayamadom, and S.K.
Chakraborty, Environ. Monit. Assess., 191, 1-27 (2019).
https://doi.org/10.1007/s11356-022-18631-2

T.D. Harrison and A.K. Whitfield, J. Fish Biol. 73(10), 2542-
2570 (2008). https://doi.org/10.1111/j.1095-
8649.2008.02108.x

GB. Sreekanth, A.K. Jaiswar, H.B. Shivkumar, B. Manikandan
and E.B. Chakurkar, Estuar. Coast. Shelf Sci., 244, 106911
(2020). https://doi.org/10.1016/j.ecss.2020.106911

N.B. Nair, PA. Azis, M. Arunachalam, K. Dharmaraj and
K. Krishnakumar, Oceanography, 17(2), 89-101 (1984).

T.D. Harrison and A.K. Whitfield, J. Fish Biol., 81(6), 2005-
2029 (2012). https://doi.org/10.1111/j.1095-
8649.2012.03458.x

K. Roshni, C.R. Renjithkumar, GB. Sreekanth, R. Raghavan
and K. Ranjeet, Environ. Sci. Pollut. Res. Int., 30(11),
29635-29662 (2022). https://doi.org/10.1007/ s11356-022-
24250-8

438

SCIENCE AND CULTURE, JULY-AUGUST, 2025



