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Abstract

River Ganga supports largest river basin in India and harbours high Ichthyofaunal diversity which is a
source of livelihood for millions of fishermen inhabiting its banks. However, the river is deteriorating
gradually due to anthropogenic disturbances since last few decades which has negatively affected its
biodiversity. The present study was conducted to determine the current Ichthyofaunal status of River
Ganga in the Middle Gangetic Plains (MGP) at Patna, India. Fish specimens were collected during pre-
monsoon and post-monsoon of 2022 and 2023 and were identified using morphometric and meristic
characteristics with relevant literature from four major fish landing sites. Seventy-three fish species
belonging to 26 families and 9 order were reported during the study period. Six exotic species were noted
namely Cyprinus carpio, Hypophthalmichthys molitrix, Hypophthalmichthys nobilis, Ctenopharyngodon
idella, Oreochromis niloticus and Carrasius auratus. Cypriniformes was the most dominating order
comprising 34% of the total fish specimens whereas Cyprinidae was the most dominant family
comprising 25% of the total fish species. Electrofishing was observed at few sites which poses a great
risk to existing fish species. Sustainable management plans need to be implemented by the state and
central government to promote fisheries and to prevent decline in fish richness.
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Introduction

Fresh water occupies less than 1% of the world’s surface but supports roughly 10% of all
known species, including 33% of vertebrates (Parvez et al. 2023) 3. Fish are a crucial
vertebrate of aquatic environments, playing a vital role in maintaining ecosystem resilience
while also serving as a significant contributor to freshwater ecosystem function (Pownkumar
et al. 2022) %, Inland waters comprise of lakes, rivers, streams, canals, reservoirs, and other
land-locked waters that support approximately 20% of all vertebrates including 40% of fish
(Lynch et al. 2016) . Riverine fish and commercial inland fisheries are considered a central
environmental resource of large rivers, providing a protein source and providing sustenance
and livelihoods for millions globally.

The diversity of fish faces negative impacts, both in terms of richness and abundance, due to
habitat destruction, fragmentation, water abstraction, industrial activities, introduction of
exotic species, pollution, and the effects of global climate change (Pandit et al. 2023; Makki et
al. 2023; Sulaiman and Kumari, 2024) [1210. 201 Research findings demonstrate a decline in
fish diversity in rivers worldwide (Stefani et al. 2024; Buj et al. 2023; Xiang et al. 2023) 1% 4
24 “including India (Singh 2023; Vishnu et al. 2023; Paul et al. 2023; Awas et al. 2023) [18 %3,
14, 2]

River Ganga, the longest and holiest River in India is facing similar problems that have led to
significant biodiversity loss throughout its stretch in recent times (Parvez et al. 2023) 31, Bihar
is an important state in Middle Gangetic plains of India where major tributaries join River
Ganga (Zafar and Kumari, 2024). Modification of the natural border of river under riverfront
development at Patna, capital of Bihar, deteriorated the habitat of fish fauna (Buidco 2017) [*7],
Furthermore, ongoing construction of bridges both across and along the river in the Patnha
stretch has obstructed natural flow of river and might have significantly altered the sediment

composition and led to further decrease in fish diversity.
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Therefore, the present study aims to fill this knowledge gap
and was designed to document the current Ichthyofaunal
status of River Ganga in the middle Gangetic plains of Patna,
India.

Materials and Methods

The fish samples were collected from a 36 km stretch of River
Ganga between Digha Ghat and Triveni Ghat during the pre-
monsoon and post-monsoon of 2022 and 2023. Fish
specimens were collected from four major fish landing sites,
namely Digha Ghat, Ghagha Ghat, Gai Ghat, and Triveni
Ghat, but the collection was not restricted solely to these sites
in the stretch. Each site was visited once a week for two
months during each season from 4.00 am to 8.00 am (Biswas
1991) B, The samples were identified by morphometric and
meristic characteristics using relevant literature such as
Talwar and Jhingran (1991) 4, Francis and Dey (1876) [,
and Das et al. (2020) B,

Results and Discussion

A total of 73 fish species belonging to 26 families and 9 order
were reported from the 36 km stretch of River Ganga in the
middle Gangetic Plains at Patna, Bihar (Table 1). Figure 1
exhibits the pictures of the fish specimen whereas figure 2
shows the pie chart for the order of fish species of River
Ganga. Cypriniformes was the most dominating order
comprising 34% of the total fish specimens followed by
Siluriformes (29%), Perciformes (19%), and Clupeiformes
(6%). Cyprinidae was reported to be the most dominant
family comprising 25% of the total fish species followed by
Bagridae (8%), Sisoridae (8%), Aillidae (7%), Danionidae
(5%). Sixty-seven fish species were native while six were
exotic namely Cyprinus carpio, Hypophthalmichthys molitrix,
Hypophthalmichthys  nobilis, Ctenopharyngodon idella,
Oreochromis niloticus and Carassius auratus.

Comparing previous research findings reveals a significant
decrease in fish diversity at Patna, dropping from 106 to 73
species over the past two decades, marking a 31% decline
(Hassan, 1999). In another study by Sinha et al. (2010) [6],
variations in the Ichthyofaunal status of River Ganga in Bihar
were noted. Patna exhibited the highest richness with 100
species, followed by Munger with 68 species and Bhagalpur
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with 48 species. Das conducted a survey of the entire River
Ganga stretch from 2016-2020, reporting only 68 fish species
from Patna. The decreasing trend in fish richness extends
beyond Bihar and is observable along the entire stretch of the
River Ganga. In Uttarakhand, Malik et al. (2022) ™ found
only 31 fish species, predominantly belonging to Cyprinidae,
followed by Balitoridae, Sisoridae, Schilbidae,
Mastacembelidae, and Salmonidae. Similar situation was
noted for River Gomti, an important tributary of River Ganga
in Uttar Pradesh where 56 fish species from 21 families and 9
orders were recorded (Singh et al. 2016) 111, Parvez et al.
(2023) ™31 conducted a comparison of fish richness in the
lower reaches of River Padma (Ganga) in Bangladesh over
four decades and reported a notable decline in 28 fish species,
of which 16 were nationally threatened. Invasive fish species
pose a serious threat to native fish fauna competing for
various resources and further contribute to decline in fish
diversity. Cyprinus carpio and Oreochromis niloticus
dominated the annual fish catch at Allahabad comprising
15.5% and 14.6% of the total fish catch respectively (Tripathi
et al. 2017) 2. Alam et al. (2019) ™ conducted a detailed
study on exotic fish species in the River Ganga at Allahabad
and reported the increasing abundance of Cyprinus carpio and
Oreochromis niloticus as a major cause for the declining trend
in the growth of major carps. A significant increase of exotics
in the percentage catch in River Ganga can be attributed to
change in river ecology such as reduced flow and lower depth
due to construction of dams and barrages which have played
key role in altering the micro and macrohabitat and
establishment of species such as Cyprinus carpio and
Oreochromis niloticus (Das et al. 2013) [, Additionally,
other anthropogenic disturbances noted in the studied stretch
include sand mining, bridge construction and domestic
sewage disposal. Both bridge construction and sand mining
activities disturb the river bed sediment, a potential habitat for
large number of fish species. Untreated domestic wastes
deteriorate the river water quality when dumped thus affecting
fish assemblage (Zafar and Kumari, 2024). Overfishing is
another important factor contributing to decline in fish
diversity. Electrofishing practices have been introduced and
several incidents of conflicts among fishermen due to practise
of electrofishing have been observed during the study.

Table 1: Table representing classification of fish along with their habit, habitat and IUCN status

S. No. Fish Name Scientific name Order Family Habit | Habitat | lucn status
1 Pothiya Puntius sophore Cypriniformes Cyprinidae Omnivore | Surface LC
2 Pothiya Puntius chola Cypriniformes Cyprinidae Omnivore | Bottom LC
3 Pothiya Pethia phutunio Cypriniformes Cyprinidae Herbivore | Bottom LC
4 Pothiya Pethia conchonius Cypriniformes Cyprinidae Herbivore | Bottom LC
5 Mrigal Cirrhinus mrigala Cypriniformes Cyprinidae Herbivore | Bottom LC
6 Catla Catla catla Cypriniformes Cyprinidae Herbivore | Surface LC
7 Calbasu Labeo calbasu Cypriniformes Cyprinidae Herbivore | Bottom LC
8 Gurda Osteobrama cotio Cypriniformes Cyprinidae Omnivore | Bottom LC
9 Bata Labeo bata Cypriniformes Cyprinidae Omnivore | Bottom LC
10 Ladus Cyprinus carpio Cypriniformes Cyprinidae Omnivore | Bottom VU
11 Ghehua Tarigilabeo latius Cypriniformes Cyprinidae Herbivore | Bottom LC
12 Rohu Labeo rohita Cypriniformes Cyprinidae Herbivore | Surface LC
13 Kursila Bata Labeo gonius Cypriniformes Cyprinidae Herbivore | Bottom LC
14 Reba Cirrhinus reba Cypriniformes Cyprinidae Omnivore | Bottom LC
15 Golden Carp Carrasius auratus Cypriniformes Cyprinidae Omnivore | Bottom NE
16 Silver Carp Hypophthalmichthys molitrix Cypriniformes Cyprinidae Herbivore | Surface NT
17 Big Head Hypophthalmichthys nobilis Cypriniformes Cyprinidae Omnivore | Surface DD
18 Grass Carp Ctenopharyngodon idella Cypriniformes Cyprinidae Omnivore | Bottom LC
19 Harda Cabdio morar Cypriniformes Danionidae Omnivore | Bottom LC
20 Chelwa Esomus danrica Cypriniformes Danionidae Carnivore | Bottom LC
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21 Chelua Salmostoma bacaila Cypriniformes Danionidae Omnivore | Surface LC
22 Dhawai Amblypharyngodon mola Cypriniformes Danionidae Omnivore | Surface LC
23 Baghwa Botia dario Cypriniformes Botiidae Omnivore | Bottom LC
24 Garra Paracanthocobitis botia Cypriniformes Nemacheilidae Herbivore | Bottom LC
25 Garra Lepidocephalichthys guntea Cypriniformes Cobitidae Carnivore | Bottom LC
26 Rita Rita rita Siluriformes Bagridae Carnivore | Bottom LC
27 Lmba Tengra Sperata seenghala Siluriformes Bagridae Carnivore | Bottom LC
28 Nata Tengra Sperata aor Siluriformes Bagridae Carnivore | Bottom LC
29 Palwa Tengra Mystus tengara Siluriformes Bagridae Omnivore | Bottom LC
30 Palwa Tengra Mystus vittatus Siluriformes Bagridae Omnivore | Bottom LC
31 Palwa Tengra Mystus cavasius Siluriformes Bagridae Omnivore | Bottom LC
32 Ghoshta Bagarius yarrelli Siluriformes Sisoridae Carnivore | Bottom VU
33 Ghoshta Bagarius bagarius Siluriformes Sisoridae Carnivore | Bottom VU
34 Tinkatwa Gagata cenia Siluriformes Sisoridae Omnivore | Bottom LC
35 Hadda Gogangra viridescens Siluriformes Sisoridae Omnivore | Bottom LC
36 Tilghagra Glyptothorax cavia Siluriformes Sisoridae Omnivore | Bottom LC
37 Tilghagra Glyptothorax telchitta Siluriformes Sisoridae Omnivore | Bottom LC
38 Sugwa Eutropiichthys murius Siluriformes Aillidae Omnivore | Bottom LC
39 Sutri Ailiichthys punctata Siluriformes Aillidae Carnivore | Bottom LC
40 Baspatta Ailia coila Siluriformes Aillidae Carnivore | Bottom NT
41 Bachwa Eutropiichthys vacha Siluriformes Aillidae Carnivore | Surface LC
42 Silan Silonia silondia Siluriformes Aillidae Omnivore | Bottom LC
43 Boari Wallago attu Siluriformes Siluridae Carnivore | Bottom VU
44 Pabta Ompok bimaculatus Siluriformes Siluridae Omnivore | Bottom NT
45 Mangurwa Clarias batrachus Siluriformes Clariidae Carnivore | Bottom LC
46 Singhi Heteropneustes fossilis Siluriformes Heteropneustidae | Omnivore | Bottom LC
47 Garai Channa punctatus Perciformes Channidae Carnivore | Bottom LC
48 Sauri Channa striata Perciformes Channidae Carnivore | Bottom LC
49 Gachua Channa gachua Perciformes Channidae Carnivore | Bottom LC
50 Cheng Channa orientalis Perciformes Channidae Carnivore | Bottom VU
51 Bhola Johnius gangeticus Perciformes Sciaenidae Carnivore | Bottom DD
52 Bhola Johnius coitor Perciformes Sciaenidae Carnivore | Bottom LC
53 Khasso Trichogaster fasciata Perciformes Osphronemidae | Omnivore | Surface LC
54 Kotri Trichogaster lalius Perciformes Osphronemidae | Omnivore | Bottom LC
55 Chanda Parambassis ranga Perciformes Ambassidae Carnivore | Bottom LC
56 Channe Chanda nama Perciformes Ambassidae Carnivore | Bottom LC
57 Dhallo Nandus nandus Perciformes Nandidae Carnivore | Bottom LC
58 Kawai Anabas testudineus Perciformes Anabantidae Omnivore | Bottom LC
59 Telpi Oreochromis niloticus Perciformes Cichlidae Omnivore | Bottom LC
60 Bulla Glossogobius giuris Perciformes Gobiidae Carnivore | Bottom LC
61 Hashta Setipinna brevifilis Clupeiformes Engraulidae Carnivore | Bottom DD
62 Phasiya Setipinna phasa Clupeiformes Engraulidae Carnivore | Bottom LC
63 Khaira Gudusia chapra Clupeiformes Clupeidae Omnivore | Bottom LC
64 Suia Gonialosa manmina Clupeiformes Clupeidae Omnivore | Surface LC
65 Gaichi Macrognathus pancalus Synbranchiformes | Mastacembelidae | Omnivore | Bottom LC
66 Bami Mastacembelus armatus Synbranchiformes | Mastacembelidae | Omnivore | Bottom LC
67 Gaichi Macrognathus aral Synbranchiformes | Mastacembelidae | Omnivore | Bottom LC
68 Aruwari Rhinomugil corsula Mugiliformes Mugilidae Omnivore | Bottom LC
69 Thurri Sicamugil cascasia Mugiliformes Mugilidae Omnivore | Bottom LC
70 Phalli Notopterus notopterus Osteoglossiformes Notopteridae Omnivore | Bottom LC
71 Moi Chitala chitala Osteoglossiformes Notopteridae Carnivore | Bottom NT
72 Kowalol Xenentodon cancila Beloniformes Belonidae Carnivore | Bottom LC
73 Medhak machli Leiodon cutcutia Tetraodontiformes Tetraodontidae | Omnivore | Bottom LC

Note: LC: Least Concern; NT: Near Threatened; DD: Data Deficient; VU: Vulnerable; NE: Not Evaluated

~180~



https://www.fisheriesjournal.com/

International Journal of Fisheries and Aquatic Studies https://www.fisheriesjournal.com

Labeo gonius (Hamilton, 1822) Cirrhinus reba (Hamilton, 1822)
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Hypophthalmichthys molinix (Valenciennes,
1844)

1845 1844)

L

Lepidocephalichthys guntea (Hamilton,
1822

Sperata seenghala (Sykes, 1839) Sperata aor (Hamilton, 1822)
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Ailiichthys punctata (Day, 1872) Ailia coila (Hamilton, 1822)
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1822)

?;%”1‘)'80 attu (Bloch & Schaeider, Ompok bimaculatus Bloch, 1794)

Channa gachua (Hamilton, 1822) Charnna orientalis (Bloch & Schneide|
1801)

Johnius gangetica (Talwar and Johnius coitor (Hamilton, 1822)
Jhingran,, 1991)
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Trichogaster fasciata (Bloch & Trichogaster lalius (Hamilton, 1822)
Schneider,, 1801

S‘;Z?g’i”"a brevifilis (Valenciennes, Setipinna phasa (Hamilton, 1822)
1848)

Gudusia chapra (Hamilton, 1822) Gonialosa manmina (Hamilton, 1822)
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Macrognathus aral Bloch & Schneider, Rhinomugil corsula (Hamilton, 1822)
1801

Chitala chitala (Hamilton, 1822) Xenentodon cancila (Hamilton, 1822)

Leiodon cutcutia (Hamilton, 1822)

Fig 1: Images of fish specimen identified from River Ganga
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ORDER OF FISHES OF RIVER GANGA
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® Cypriniformes
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Fig 2: Pie chart representing Order of fishes of River Ganga

Conclusion

The biodiversity of freshwater fishes is declining at a rapid
pace when compared to marine fishes but its conservation is
not getting enough attention. The present study reported 73
fish species in the 36 km stretch of River Ganga in the middle
Gangetic plains at Patna, India. A continuous declining trend
in fish richness was observed over the last two decades. The
main anthropogenic disturbances in the study stretch include
untreated sewage effluent discharge, bridge construction and
sand mining activities. Overexploitation of fish resources and
the introduction of electrofishing activities mark an even
greater risk towards surviving fish species. Proper
management plans for fisheries need to be introduced by the
state and central government to check the decrease in the
yield of Carps and to control the increase in the number of
exotic fish species.
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