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INTRODUCTION 

River Ganga extending from 22° 18' 6.43" N to 31° 2' 49.31" N and 77° 58' 47.44" E to 88° 

30' 37.89" E flows through the heart of the country since its inception covering states like 

Uttarakhand, Uttarpradesh, Bihar and West Bengal. It is considered to be the largest river of 

the country and fifth largest in the world. It has a total length of 2525 kilometres traversing a 

long course, emerging from Gangotri through different states and finally drains into the east 

coast of the country in Bay of Bengal. During its course of flow, the river navigates through a 

number of growing cities with population of over 100000. The drainage area in India is 8, 

62,729 Km2 which is nearly 26 % of the total geographical area of the country. Ecologically, 

river Ganga is a complete assemblage of various spectrums of habitat. The river supports a 

rich number of fish fauna on which thousands of people depend for their livelihood. But in 

recent past, due to constant ecological degradation, manmade hindrances in the river basin 

there is noticeable decline in both fish production and productivity. Therefore, it is a need of 

the hour to conserve and restore the Gangetic ecosystem in a sustainable way which will 

finally add the biotic components as a whole.  National Mission for Clean Ganga (NMCG) 

under Ministry of Water Resources, River Development and Ganga Rejuvenation is presently 

monitoring various aspects of the Ganga river system in different states of the country. To 

conduct study on the fish and fisheries of the Ganga river system the Ministry has financially 

supported a five year long term initiative with ICAR-Central Inland Fisheries Research 

Institute, Barrackpore (No: T-17 /2014 15/526/NMCG-Fish and Fisheries Dated 13/07/2015). 

The project was formally launched on 7th July, 2016 in a launching workshop held at ICAR-

CIFRI, Barrackpore, West Bengal and its regional centre at Allahabad, Uttar Pradesh. The 

result so far is compiled in the present report. Since, the riverine fisheries have also been 

considered to be one of the important economic activities of the nation it is worthwhile to 

assess and link such action plans with the aquatic animals. 
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OBJECTIVES OF THE PROJECT 

 

�¾ Assessment of fish and fisheries of river Ganga 

�¾ Stock assessment of selected fish species (Labeo rohita, Gibelion catla, Cirrhinus 
mrigala, Labeo calbasu Tor putitora and Schizothorax richardsonii) 
 

�¾ Identification of migratory fishes and range of migration through tagging (normal/ 
satellite) in the entire stretch of Ganga. 
 

�¾ Assessment of requirement of key habitat variables in relation to fish distribution and 
various biological activity of the fishes: 

Breeding/Nursery requirement of fishes through studies in open Vs. close 
wetlands.  

 
�¾ Seed production (In situ) of selected fish species (Tor putitora and Schizothorax 

richardsonii, Labeo rohita, Gibelion catla, Cirrhinus mrigala and Labeo calbasu) and 
ranching in the depleted river stretches. 
 

�¾ Awareness campaign on sustainable fisheries and conservation for controlling of 
destructive fishing methods, mesh size regulation, ban period implementation with 
community mobilization. 
 
 

�¾ Identification of conservation sites (Aquatic Biosphere/National Aquatic Park) 
through data generated from the study. 
 
. 
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STUDY AREA ALONG RIVER GANGA 

 

Quarterly field campaigns were carried out during January 2016 to December 2018 to survey 

for sample collection of fish fauna and water samples from different stations along river 

Ganga. The sampling sites covered the states of Uttarakhand, Uttar Pradesh, Bihar and West 

Bengal. The sampling sites of the river are tabulated below (Table 1 and Fig. 1 & 2).      

                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. Location of sampling stations along river Ganga under CIFRI-NMCG Project 
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Table 1. State and distance wise distribution of sampling stations in river Ganga  

 

 

 

River Ganga 

Stations State Distance between two 
stations (Km) 

Harshil 

Uttarakhand 

0 

Harshil - Tehri 133.09 

Tehri - Haridwar 133.02 

Haridwar - Bijnour 

Uttar Pradesh 

97.09 

Bijnour - Narora 182.39 

Narora - Farukhabad 214.02 

Farukhabad - Kanpur 187.57 

Kanpur - Allahabad 261.28 

Allahabad - Varanasi 220.03 

Varanasi - Buxar 

Bihar 

129.52 

Buxar - Patna 185.24 

Patna - Bhagalpur 285.00 

Bhagalpur - Farakka 

West Bengal 

198.62 

Farakka - Berhampore 127.25 

Berhampore - Balagarh 184.04 

Balagarh - Godakhali 119.00 

Godakhali - Diamond 
Harbor 

36.6 

Diamond Harbor- 
Fraserganj 

76.6 
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SAMPLING METHODOLOGY 

Sampling procedure 

Eighteen sampling sites along river Ganga namely Harsil, Tehri, Haridwar, Bijnour, Narora, 

Farukhabad, Kanpur, Allahabad, Varanasi, Buxar, Patna, Bhagalpur, Farakka, Berhampore, Balagarh, 

Godakhali, Diamond Harbour and Fraserganj covering a total distance of 2525 km were selected. The 

sites selected were almost equidistant. The main river channels as well as adjacent fishing 

villages/landing centers were sampled for fishes. The various selective and non-selective gears used 

for the catching the fishes were gill nets, various seine nets, trap nets, barrier and falling nets, cast 

nets, drag nets, bag nets etc. The fish samples were collected mainly through experimental fishing and 

from landing centers within a stretch of 05 km and were identified on spot or preserved in 10% 

formalin and transported to the laboratory for further analysis. Further, the abundance of species 

indicative in the observations are the total number of fishes of the individual species collected using 

various types of gears from various habitat niches within 5 Km of each site per sampling. 

Physico-Chemical parameters analysis 

Water and soil quality parameters were measured within 05 km of the fishing sites. Water and soil 

samples from the sampling sites were collected across the river as well as two banks and also from 

sub-surface layer of the middle of river to obtain composite water and soil samples from each centre. 

Thereafter all water and soil samples collected were mixed and analyzed following standard methods 

(APHA, 2017) for water and the methods outlined in Piper (1966) and Jackson (1964) for sediment 

samples. 
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FISH SPECIES RECORDED 

The identification of the fish specimen from various sites of river Ganga was conducted 

using the keys as per Francis Day (1889), Mishra (1962), Talwar and Jhingran (1991), 

Nelson (2016) and Jayaram (1981 & 2006). A total of 190 fish species have been recorded 

from upper stretch to lower estuarine stretch of river Ganga belonging to 133 genera, 60 

families and 17 orders in the period from 2015-2018.  However, Talwar and Jhingran 

(1991) have listed 266 species from entire Ganga basin out of which 158 are freshwater and 

108 marine species. 

         

                         Figure 2. Number of fish species distribution along the sites surveyed 
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Table 2.   Review on number of fish species identified from Ganga River so far.  

 

As recorded, the total of 60 numbers of fish faunal families has been identified so far from 

the entire stretch of the river. The most commercially important freshwater family Cyprinidae 

(which includes carps and minnows) are recorded from each points of sampling upto Tribeni 

in West Bengal. Representation of freshwater catfish families such as Bagridae, Schilbidae, 

Sisoridae, Clariidae, Pangasiidae, Heteropneustidae are also found to be prevalent from all 

the sampled spots.  

 Brackishwater catfish families like Ariidae and Pangasiidae are also recorded from 

lower estuarine zones of the river. A complete list of fish families are mentioned below along 

with their area of availability along the sampled sites. 

 

 

Fish species recorded 
 

Source / Reference Remarks 

207 Menon (1974) Stretch from upper Ganga to 
Gangetic (Hooghly) estuary 

172 Jhingran (1991) Indo gangetic plain 

266 Talwar and Jhingran 
(1992) 

Considered only on economically 
important species 

110 Sinha, De and Jha (1998) From Rishikesh to Dakshineshwar 

143 CIFRI-CPCB Report 
(2010) 

Gangotri to Armenian ghat (W.B). 
Recorded 10 exotics. 

143 Sarkar et al. (2012) Harshil to Fraserganj 

190 CIFRI-NMCG project 
(2015 to present) 

Stretch from upper Ganga to 
Gangetic (Hooghly) estuary 
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Table 3. Habitat wise family distribution along the stretch of river Ganga 

 

Area Name of family 

 

Harshil to Varanasi 
(Freshwater zone) 

Amblyceptidae, Anguillidae Anabantidae, 
Ambassidae Badidae, Cyprinidae, Clupeidae, 
Cobitidae, Cichlidae, Clariidae, Channidae, 
Sisoridae, Siluridae, Sciaenidae, Schilbidae, 
Hetropneustidae, Mugiliidae, Mastacembelidae, 
Osphronemidae, Nandidae, Bagridae, Gobiidae, 
Notopteridae, Synbranchidae, Tetraodontidae, 
Belonidae 

 

Buxar to Berhampore 
 
(Freshwater zone) 

Clupeidae, Cyprinidae, Cichlidae, Bagridae, 
Engraulidae, Mastacembelidae, Schilbidae, 
Ambassidae, Anabantidae, Sisoridae, Pangasiide, 
Siluridae, Cobitidae, Mugiliidae, Chichlidae, 
Channidae, Amblyceptidae, Belonidae, 
Notopteridae, Tetraodontidae, Badidae, Clariidae, 
Hetropneustidae, Osphronemidae, Erethistidae, 
Gobiidae, Synbranchidae, Sciaenidae, Nandidae, 
Notopteridae 

 

Tribeni to  Fraserganj 
 
(Brackish water zone) 

Ariidae, Ambassidae, Cyprinidae, Bagridae, 
Belonidae, Engraulidae, Gobiidae, Osphronemidae, 
Eleotridae, Mastacembelidae, Schilbidae, 
Dasyatidae, Pangasiide, Clupeidae, Channidae, 
Notopteridae, Polynemidae, Ophichthidae, 
Soleidae, Siluridae,  Sillaginidae, Trichuridae , 
Terapontidae, Tetraodontidae, Cynoglossidae, 
Leiognathidae, Lobotidae, Mugiliidae, 
Pristigasteridae, Serranidae, Synodontidae, 
Bregmacerotidae, Platycephalidae, Stromatidae, 
Chirocentridae, Scatophagidae, Sciaenidae. 
Engraulidae  
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Table 4. Checklist of fishes identified from Ganga basin under the CIFRI- NMCG project. 

Sl. No Name of 
species Family Order Habitat Common 

Name Local Name IUCN ver. 
3.1 

1.  Aborichthys 
elongatus 

Nemacheilid
ae Cypriniformes Fw  Rampyari LC 

2.  Ailia coila Ailiidae Siluriformes Fw Gangetic alia 
 

Kajri/Sutri/B
anspata/Bata

nsi 
NT 

3.  Ailichthys 
punctata Schilbidae Siluriformes Fw Jamuna alia Kajri/Sutri DD 

4.  Alepes 
djedaba 

Carangidae Perciformes Bw Shrimp scad - LC 

5.  Amblyceps 
mangois 

Ambyciptida
e Siluriformes Fw Indian torrent 

catfish - LC 

6.  
Amblyphary

ngodon 
mola 

Cyprinidae Cypriniformes Fw Mola carplet Mourala/Da
wai LC 

7.  Anabas 
testudineus Anabantidae Perciformes Fw Climbing 

perch Koi DD 

8.  Anguilla 
bengalensis 

Anguillidae Anguilliformes Fw Indian 
longfin eel 

Letur NT 

9.  
Anodontosto

ma 
chacunda 

Clupeidae Clupeiformes Bw Chacunda 
gizzard shad - LC 

10.  Aplocheilus 
panchax Cyprinidae Cypriniformes Fw Blue panchax Techokha 

/Panchoke LC 

11.  Apocryptes 
bato Gobiidae Perciformes Fw/Bw - 

Pituli 
bele/Sada 

gule 
NE 

12.  Arius arius Ariidae Siluriformes Bw 
Threadfin sea 

catfish Kata mach LC 

13.  Arius 
gagora Ariidae Siluriformes Bw Gagora 

catfish 
Kata mach/ 

Gagla NT 

14.  Atropus 
atropos Carangiidae Perciformes Bw Cleftbelly 

trevally - NE 

15.  Badis badis Badidae Perciformes Fw Badis Bhedo/Botko
i 

LC 

16.  Bagarius 
bagarius Sisoridae Siluriformes Fw Goonch Bagar/Gosta/

Goonch NT 

17.  Bagarius 
yarrelli Sisoridae Siluriformes Fw - Bagar/Gosta/

Goonch  

18.  Barilius 
barila 

Cyprinidae Cypriniformes Fw Chedra Chelwa LC 

19.  Barilius 
bendelisis Cyprinidae Cypriniformes Fw Chedra Ral LC 

20.  Barilius 
vagra Cyprinidae Cypriniformes Fw Chedra Ral LC 

21.  Batasio 
batasio 

Bagridae Siluriformes Fw - Batasio/Bata
si/Bajori 

LC 

22.  Boleopthalm
us boddarti Gobiidae Perciformes Bw 

Boddart's 
goggle-eyed 

goby 
Chengo NE 

23.  Botia dario Cobitidae Cypriniformes Fw Bengal loach Puia, Chitora LC 

24.  Botia 
lohachata Cobitidae Cypriniformes Fw Reticulate 

loach 
Puia,Chitora, 

Nacta NE 

25.  Botia 
rostrata Cobitidae Cypriniformes Fw Hora loach Puia VU 

26.  Brachirus 
pan Soleidae Pleuronectifor

mes Bw Pan sole Pan mach LC 

http://www.fishbase.org/summary/FamilySummary.php?ID=692
http://www.fishbase.org/summary/FamilySummary.php?ID=692
https://www.fishbase.de/summary/FamilySummary.php?ID=49
https://www.fishbase.de/summary/OrdersSummary.php?order=Anguilliformes
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27.  Brachygobiu
s nunus Gobiidae Perciformes Fw/Bw - Gule NE 

28.  
Bregmacero

s 
mcclellandi 

Bregmaceroti
dae Gadiformes Bw Unicorn cod - NE 

29.  Cabdio  
morar Cyprinidae Cypriniformes Fw Morari Piyali/Harda/

Chalwa LC 

30.  Chaca 
chaca 

Chacidae Siluriformes Fw Squarehead 
catfish 

Chaca LC 

31.  Chagunius 
chagunio Cyprinidae Cypriniformes Fw Chaguni Chhuman, 

Sivla LC 

32.  Chanda 
nama Ambassidae Perciformes Fw 

Elongate 
glass-

perchlet 
Chanda LC 

33.  
Channa 
gachua Chaniidae Perciformes Fw 

Bothua 

 
Changa LC 

34.  
Channa 
marulius Chaniidae Perciformes Fw 

Great 
snakehead Gojal, Saur LC 

35.  Channa 
punctata Chaniidae Perciformes Fw Spotted 

snakehead Lata, Sauri LC 

36.  Channa 
striata Chaniidae Perciformes Fw Striped 

snakehead Shal, Sauri LC 

37.  
Chelon 
parsia Mugilidae Mugiliformes Bw 

Goldspot 
mullet Parshe NE 

38.  Chelon 
planiceps Mugilidae Mugiliformes Bw Tade gray 

mullet - NE 

39.  Chirocentru
s dorab 

Chirocentrid
ae Clupeiformes Bw Dorab wolf-

herring 
Samudrik 

chela LC 

40.  Chitala 
chitala 

Notopteridae Osteoglossifor
mes 

Fw Clown 
knifefish 

Chital, Moe NT 

41.  Chrysochir 
aureus Sciaenidae Perciformes Bw Reeve's 

croaker  NE 

42.  Cirrhinus 
mrigala Cyprinidae Cypriniformes Fw Mrigal Mrigel, Nain LC 

43.  Cirrhinus 
reba 

Cyprinidae Cypriniformes Fw Reba carp Reba bata, 
Rayia 

NE 

44.  Clarias 
batrachus Clariidae Siluriformes Fw Magur Magur EN 

45.  Clupisoma 
garua Schilbidae Siluriformes Fw Garua 

bachcha 
Garrua/Ghar
wya/Ghero LC 

46.  Coilia 
dussumieri 

Engraulidae Clupeiformes Bw 
Goldspotted 

grenadier 
anchovy 

Boiragi NE 

47.  Coilia 
reynaldi 

Engraulidae Clupeiformes Bw 
Reynald's 
grenadier 
anchovy 

Boiragi NE 

48.  Corica 
soborna 

Clupeidae Clupeiformes Fw/Bw Ganges river 
sprat 

Sona khorke, 
Ghiya, 

Dhavayi, 

LC 

49.  Cynoglossus 
arel 

Cynoglossida
e 

Pleuronectifor
mes Bw Largescale 

tonguesole Pata mach NE 

50.  Cynoglossus 
cynoglossus 

Cynoglossida
e 

Pleuronectifor
mes Bw Bengal 

tongue sole Pata mach NE 

51.  Cynoglossus 
lingua 

Cynoglossida
e 

Pleuronectifor
mes Bw Long tongue 

sole Pata mach NE 

52.  Devario 
devario Cyprinidae Cypriniformes Fw Sind danio Dhebri puti, 

Maya mach NE 

53.  Drepane 
punctata Drepaneidae Perciformes Bw Spotted 

sicklefish - NE 

54.  Eleotris 
fusca Eleotridae Perciformes Bw Dusky 

sleeper - LC 

55.  
Eleutherone

ma 
tetradactylu

Polynemidae Perciformes Bw Fourfinger 
threadfin 

Chakle/Gurja
li  NE 



22 
 

m 

56.  Epinephalus  
coioides Serranidae Perciformes Bw Greasy 

grouper Bhola DD 

57.  Erethistes 
hara Erethistidae Perciformes Fw - - LC 

58.  
Escualosa 
thoracata Clupeidae Clupeiformes Bw 

White 
sardine Gang mouti LC 

59.  Esomus 
danrica Cyprinidae Cypriniformes Fw Flying barb Chelwa LC 

60.  Eutropiichth
ys murius Schilbidae Siluriformes Fw - Bacha, 

Megni LC 

61.  Eutropiichth
ys vacha 

Schilbidae Siluriformes Fw Batchwa 
vacha 

Bacha, 
Bachua 

LC 

62.  Gagata 
cenia Sisoridae Siluriformes Fw/Bw Indian gagata 

Kukri/Bagha
wa/ 

Tinkatiya 
LC 

63.  Gagata 
gagata Sisoridae Siluriformes Fw Gangetic 

gagata Kukri LC 

64.  Garra 
gotyla Cyprinidae Cypriniformes Fw Sucker head - LC 

65.  Scoliodon 
laticaudus 

Carcharhinif
ormes Carcharhinidae Bw Spadenose 

shark - CR 

66.  Gerres 
filamentosus Gerridae Perciformes Bw Whipfin 

silver-biddy - LC 

67.  
Gerres 
oyena Gerridae Perciformes Bw 

Common 
silver-biddy - LC 

68.  Gibelion 
catla Cyprinidae Cypriniformes Fw Catla Katla,Bhakur LC 

69.  Glossogobiu
s giuris Gobiidae Perciformes Fw Tank goby 

Aash 
Bele/Kalo 

Bele/Bulla,G
olua 

LC 

70.  Glyptothora
x cavia Sisoridae Siluriformes Fw - Ptharchata LC 

71.  Glyptothora
x garhwali Sisoridae Siluriformes Fw - Ptharchata LC 

72.  Gogangra  
viridiscens Sisoridae Siluriformes Fw - - LC 

73.  Gonialosa 
manmina Clupeidae Clupeiformes Fw Ganges river 

gizzard shad 

Chapra/ 
korti/suia, 

Fuliya 
LC 

74.  Gudusia 
chapra Clupeidae Clupeiformes Fw Indian river 

shad 

Chapra/ 
korti/suia, 

Khaira 
LC 

75.  Harpodon 
nehereus 

Synodontida
e Aulopiformes Bw Bombay-

duck 
Loita 

mach/Lote NE 

76.  Heteropneus
tes fossilis 

Heteropneust
idae 

Siluriformes Fw Stinging 
catfish 

Singhi LC 

77.  Himantura 
fluviatilis Dasyatidae Myliobatiform

es Bw Ganges 
stingray - NE 

78.  Hyporhamp
hus limbatus 

Hemiramphi
dae Beloniformes Fw/Bw - Der thunto LC 

79.  Ilisha 
elongata 

Pristigasterid
ae 

Clupeiformes Bw Elongate 
ilisha 

- LC 

80.  Ilisha 
megaloptera 

Pristigasterid
ae Clupeiformes Bw Bigeye ilisha Dhela LC 

81.  Johnius 
coitor Sciaenidae Perciformes Bw Coitor 

croaker 
Bhola/Phala,

Pathri LC 

82.  Johnius 
dussumieri Sciaenidae Perciformes Bw Sin croaker Bhola NE 

83.  Johnius 
gangeticus Sciaenidae Perciformes Fw/Bw - Bhola NE 

84.  Labeo angra Cyprinidae Cypriniformes Fw 
Kharsa 

Lohan LC 

85.  Labeo bata Cyprinidae Cypriniformes Fw Bata Bata LC 
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86.  Labeo boga Cyprinidae Cypriniformes Fw - Bata LC 

87.  Labeo 
calbasu Cyprinidae Cypriniformes Fw Orangefin 

labeo 
Kalbose/kero

nchi LC 

88.  Labeo 
dyocheilus Cyprinidae Cypriniformes Fw - Khrat, 

Noliya LC 

89.  Labeo 
gonius Cyprinidae Cypriniformes Fw Kuria labeo Batki, Kursa, 

Kail LC 

90.  Labeo rohita Cyprinidae Cypriniformes Fw Roho labeo Rui/Rehu LC 

91.  Laubuca 
laubuca Cyprinidae Cypriniformes Fw Indian glass 

barb Kotari LC 

92.  
Leiodon 
cutcutia 

Tetraodontid
ae 

Tetraodontifor
mes 

Fw 
Ocellated 
pufferfish 

Tepa/Pota/m
endhak 
machl 

NE 

93.  
Leiognathus 

blochii 
Leiognathida

e 
Perciformes Bw 

Twoblotch 
ponyfish 

- NE 

94.  

Lepidocepha
lichthys 
guntea 

Cobitidae Cypriniformes 
Fw Guntea loach 

Gunte/gutum
, Simaniya 

LC 

95.  
Lobotes 

surinamensi
s 

Lobotidae Perciformes Bw Tripletail - LC 

96.  
Macrognath

us aral 
Mastacembili

dae 
Synbranchifor

mes Fw 
One-stripe 
spinyeel 

Pakal, Gonji, 
Ptaya LC 

97.  Macrognath
us pancalus 

Mastacembili
dae 

Synbranchifor
mes Fw Barred spiny 

eel 
Pakal, 

Patgonji LC 

98.  Mastacembe
lus armatus 

Mastacembili
dae 

Synbranchifor
mes Fw Zig-zag eel Bam/Bami, 

Ged LC 

99.  
Megalaspis 

cordyla Carangidae Perciformes Mw Torpedo scad - LC 

100.  Megarasbor
a elanga Cyprinidae Cypriniformes Fw Bhagna Anga LC 

101.  Microphis 
cuncalus Synganthidae Synganthiform

es Bw/Mw 
Crocodile-

tooth 
pipefish 

- LC 

102.  Monopterus 
cuchia 

Synbranchid
ae 

Synbranchifor
mes Fw Cuchia Cuche/Bama

ch LC 

103.  Mystus 
bleekeri Bagridae Siluriformes Fw Day's mystus Tengra/ 

Katinna LC 

104.  Mystus 
cavasius Bagridae Siluriformes Fw Gangetic 

mystus 
Tengra/Palva

, Bajha LC 

105.  Mystus gulio Bagridae Siluriformes Bw 
Long 

whiskers 
catfish 

Kalo tengra LC 

106.  
Mystus 
menoda Bagridae Siluriformes Fw 

Menoda 
catfish - NE 

107.  Mystus 
tengara Bagridae Siluriformes Fw Tengara 

catfish 

Deshi 
Tengra/Biggi 

tengra 
NE 

108.  Mystus 
vittatus Bagridae Siluriformes Fw Striped dwarf 

catfish 

Deshi 
Tengra, 
Kater 

LC 

109.  Nandus 
nandus Nandidae Perciformes Fw Gangetic 

leaffish 
Nadosh/Bhed

a LC 

110.  Nemapteryx 
caelata Ariidae Siluriformes Bw Engraved 

catfish Mochon kata NE 

111.  Neotropius 
atherinoides Schilbidae Siluriformes Fw Indian potasi Batashi/Tink

atia/Patasi LC 

112.  Notopterus 
notopterus Notopteridae Osteoglossifor

mes Fw Bronze 
featherback 

Folui, 
Dhutaa, Patra LC 

113.  
Odontambly

opus Gobiidae Perciformes Bw  Chengo NE 
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rubicundus 

114.  Ompok 
bimaculatus Siluridae Siluriformes Fw Butter catfish Pabdah NT 

115.  Ompok 
pabda Siluridae Siluriformes Fw Pabdah 

catfish Pabdah, NT 

116.  Ompok pabo Siluridae Siluriformes Fw Pabo catfish Pabdah NT 

117.  Opsarius 
barna Cyprinidae Cypriniformes Fw 

Bhola 
Chal LC 

118.  
Opsarius 

tileo Cyprinidae Cypriniformes Fw 
Bolla 

Chal LC 

119.  Oreichthys 
cosuatis Cyprinidae Cypriniformes Fw 

Koswati 
Phafiya LC 

120.  Osteobrama 
cotio Cyprinidae Cypriniformes Fw - Gurdi LC 

121.  
Osteogeneio
sus militaris Ariidae Siluriformes Bw 

Soldier 
catfish - NE 

122.  Otolithoides 
pama Sciaenidae Perciformes Bw Pama croaker Bhola NE 

123.  Pampus 
argenteus Stromatidae Perciformes Bw Silver 

pomfret Pomfret NE 

124.  Pampus 
chinensis Stromatidae Perciformes Bw 

Chinese 
silver 

pomfret 

Chinese 
pomfret NE 

125.  Pangasius 
pangasius 

Pangasiidae Siluriformes Fw/Bw Pangas 
catfish 

Panagash LC 

126.  Pangio 
pangia Cobitidae Cypriniformes Fw - Lalmati LC 

127.  Panna 
microdon Sciaenidae Perciformes Bw Panna 

croaker Bhola NE 

128.  Paracanthoc
obitis botia 

Cyprinidae Cypriniformes Fw Mottled 
loach 

Puia LC 

129.  
Parambassis 

baculis 
Ambassidae Perciformes Fw/Bw 

Himalayan 
glassy 

perchlet 

Bhakra,  
Chanda 

LC 

130.  Parambassis 
ranga Ambassidae Perciformes Fw Indian glassy 

fish Chanda LC 

131.  Pellona 
ditchella 

Pristigasterid
ae Clupeiformes Bw Indian 

pellona - NE 

132.  Pethia 
conchonius 

Cyprinidae Cypriniformes Fw Rosy barb Puti LC 

133.  Pethia 
gelius Cyprinidae Cypriniformes Fw Golden barb Puti/Phafiya LC 

134.  Pethia 
phutunio Cyprinidae Cypriniformes Fw Spottedsail 

barb Puti LC 

135.  Pisidonophis 
boro Ophicthidae Anguliiformes Fw Rice-paddy 

eel Bero NE 

136.  Platycephal
us indicus 

Platycephalid
ae Perciformes Bw Bartail 

flathead 

Mur Bailla/ 
Chancha 

Belle 
DD 

137.  
Pseudapocry

ptes 
elongatus 

Gobiidae Perciformes Fw/Bw - Sada gule LC 

138.  Polynemus 
paradiseus Polynemidae Perciformes Bw Paradise 

threadfin Topshe NE 

139.  
Pseudambas

sis lala Ambassidae Perciformes Fw 
Highfin 
glassy 

perchlet 
Kath chanda NT 

140.  Puntius 
chola Cyprinidae Cypriniformes Fw Swamp barb Puti LC 

141.  Puntius 
sophore Cyprinidae Cypriniformes Fw Pool barb Lal Puti, 

Bhur LC 

142.  Puntius ticto Cyprinidae Cypriniformes Fw Ticto barb Puti LC 
143.  Raconda Pristigasterid Clupeiformes Bw Raconda - LC 
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russeliana ae 

144.  Raiamas 
bola Cyprinidae Cypriniformes Fw River 

minnow Gulaba LC 

145.  Rasbora 
daniconius Cyprinidae Cypriniformes Fw Slender 

rasbora Darki LC 

146.  Rhinomugil 
corsula Mugilidae Mugiliformes Fw/Bw Corsula Korshula, 

Aduar LC 

147.  Rita rita Bagridae Siluriformes Fw Rita Ritah/Belgag
ra/Kunkuna LC 

148.  Salmophasia 
acinaces 

Cyprinidae Cypriniformes Fw 
Silver 

razorbelly 
minnow 

Pocha/Chelw
a 

LC 

149.  Salmophasia 
bacaila Cyprinidae Cypriniformes Fw 

Large 
razorbelly 
minnow 

Chela/Cheli,  
Pocha LC 

150.  Salmophasia 
phulo Cyprinidae Cypriniformes Fw 

Finescale 
razorbelly 
minnow 

Chela/Cheli, 
Pocha LC 

151.  Sardinella 
gibbosa Clupeidae Clupeiformes Bw Goldstripe 

sardinella Kokila NE 

152.  Scatophagus 
argus 

Scatophagida
e Perciformes Bw Spotted scat Pairachanda/

Pairatoli LC 

153.  Schizothorax 
richardsonii Cyprinidae Cypriniformes Fw Snowtrout Asela VU 

154.  Securicula 
gora Cyprinidae Cypriniformes Fw - Pharaga/Bari 

chal LC 

155.  Secutor 
ruconius 

Leiognathida
e Perciformes B 

Deep 
pugnose 
ponyfish 

- NE 

156.  Setipinna 
brevifilis 

Engraulidae Clupeiformes Fw Short-hairfin 
anchovy 

Phasa/Phesha
, Kalayi 

NE 

157.  Setipinna 
phasa Engraulidae Clupeiformes Fw/Bw 

Gangetic 
hairfin 

anchovy 

Phasa/Phasua
/Phasia LC 

158.  Setipinna 
taty Engraulidae Clupeiformes Bw Scaly hairfin 

anchovy - LC 

159.  Setipinna 
tenuifilis Engraulidae Clupeiformes Bw 

Common 
hairfin 

anchovy 
Phasa/Phesha DD 

160.  
Sicamugil 
cascasia 

Mugiliforme
s Mugilidae Fw 

Yellowtail 
mullet 

Banna/Pateta
/ Arorri LC 

161.  Siganus 
javus Siganidae Perciformes Bw Streaked 

spinefoot - LC 

162.  Sillaginopsis 
domina Sillaginidae Perciformes Bw Flathead 

sillago Tool bele NE 

163.  
Sillago 
sihama Sillaginidae Perciformes Bw Silver sillago Tool bele LC 

164.  Silonia 
silondia Schilbidae Siluriformes Fw Silond 

catfish Silon/ Dhain LC 

165.  Sisor 
rabdophorus Sisoridae Siluriformes Fw Sisor catfish Panayia/ 

Chenua LC 

166.  Sperata aor Bagridae Siluriformes Fw 
Long-

whiskered 
catfish 

Aarh/Tengra, 
Degar LC 

167.  Sperata 
seenghala 

Bagridae Siluriformes Fw Giant river-
catfish 

Aarh/tengra,  
Degar 

LC 

168.  Stolephorus 
baganensis Engraulidae Cluepiformes Bw Bagan 

anchovy - LC 

169.  Systomus 
sarana Cyprinidae Cypriniformes Fw Olive barb Sorputih/Trai

, Khaddo LC 

170.  Takifugu 
oblongus 

Tetraodontid
ae 

Tetraodontifor
mes Bw Lattice 

blaasop - LC 

171.  Tariqilabeo 
latius Cyprinidae Cypriniformes Fw Stone roller Bata, Sehri, 

Baryain LC 

172.  Tenualosa Cluepidae Clupeiformes Fw/Bw Hilsa shad Ilish LC 
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 Note: Fw- Fresh water, Bw-Brackish water, IUCN �± International Union for Conservation of 

Nature; LC- Least concern, VU- Vulnerable, NT- Near threatened, EN- Endangered, NE- Not 

evaluated, DD- Data deficient. 

 

  

ilisha 

173.  
Terapon 
jarbua Terapontidae Perciformes Bw 

Jarbua 
terapon Kath koi LC 

174.  Tor putitora Cyprinidae Cypriniformes Fw Putitor 
mahseer Mahseer EN 

175.  
Trichiurus 
gangeticus 

Trichiuridae Perciformes Bw 
Ganges 
hairtail 

- NE 

176.  
Trichiurus 
lepturus 

Trichiuridae Perciformes Bw 
Largehead 

hairtail 
Fite mach NE 

177.  
Trichogaster 

chuna 
Osphronemid

ae Perciformes Fw 
Honey 

gourami 
Kholisa/Khas

so LC 

178.  Trichogaster 
fasciata 

Osphronemid
ae Perciformes Fw Banded 

gourami Khasso LC 

179.  Trichogaster 
lalius 

Osphronemid
ae Perciformes Fw Dwarf 

gourami 
Kanghi/Dhol

ayia NE 

180.  
Trypauchen 

vagina Gobiidae Perciformes Bw - - NE 

181.  Wallago attu Siluridae Siluriformes Fw Wallago Barari/Boal, 
Lachi/Parin NT 

182.  Xenentodon 
cancila Belonidae Beloniformes Fw Freshwater 

garfish 

Kakila/Kankl
e, 

Suaa/Nauwa 
LC 

EXOTICS 

183.  Ctenopharyn
godon idella Cyprinidae Cypriniformes Fw Grass Carp Grass carp LC 

184.  Cyprinus 
carpio Cyprinidae Cypriniformes Fw Common 

carp 
Chinese/chin

a VU 

185.  
Cyprinus 

carpio var. 
specularis 

Cyprinidae Cypriniformes Fw 
Common 

carp 
Chinese/chin

a VU 

186.  Oreochromi
s niloticus Chichlidae Perciformes Fw Nile tilapia Tillapia/Telp

i LC 

187.  
Pterygoplich

thys 
disjunctivus 

Siluriformes Loricariidae Fw Vermiculated 
sailfin catfish Crocodile NE 

188.  
Hypophthal

michthys 
nobilis 

Cyprinidae Cypriniformes Fw Bighead carp Big head/ 
Brigade DD 

189.  
Hypophthal

michthys 
molitrix 

Cyprinidae Cypriniformes Fw Silver carp Silver NT 

190.  Clarias 
gariepinus Clariidae Siluriformes Fw 

North 
African 
catfish 

Mangur, 
Thaimagur LC 
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THREAT STATUS OF THE FISH SPECIES IN RIVER GANGA                       

 Assigning threat status to a species is essential for prioritization of species under any 

conservation programme, and therefore, a pre-requisite for species conservation. Under the 

present fish faunal assessment survey of river Ganga, the enlisted species are categorized 

under The International Union for Conservation of Nature (IUCN); ver 3.1 which is a nodal 

agency for threat assessment of species gloBally. The details of the assessment are mentioned 

in Figure.3. Few of the commercially important freshwater and brackish water catfifishes like 

Ailia coila, Wallago attu, Bagarius bagarius, Arius gagora, Ompok pabda, O. pabo and O. 

bimaculatus is now enlisted as near threatened category. These cat fishes form  major 

fisheries in most of the sites in river Ganga. Being low fecund species and their extensive 

exploitation in breeding seasons might be the reason behind their population decline. 

Availability of economically important freshwater fish like Chitala chitala is another 

concern. This high value fish has been considered to decline very fast due to habitat 

degradation (Hossain et al., 2006).  Clarias batrachus commonly known as magur is fairly 

observed from Bijnor to Berhampore with some occasional catches at Balgarh.  Indigenous 

cyprinids Tor putitora (golden mahaseer) and Schizothorax richardsonii (snow trout) forms 

major fishery in Himalayan ranges of the river. The availability of the species from Harsil 

Bijnor is found high particularly in monsoon months which then ceases down.  

Table 4a. Threat status of fishes recorded from rive Ganga 

 

       

  

THREAT STATUS NUMBER OF FISHES 
Vulnerable 4 

Near threatened 12 
Endangered 3 

Least concern 120 
Data deficient 6 
Not evaluated 45 
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Figure 3. Graphical representation of the threat status of fishes recorded under the project 

 

 
SALIENT CHARACTERS OF FEW INDEGENOUS FISHES OF THE 

GANGA RIVER CATEGORIZED UNDER IUCN RED LIST 
 

Order: Osteoglossiformes 

1. Anal fin very long, more than 100 rays, confluent with reduced caudal fin. 
2. Pelvic fin rudimentary. 
3. Bony tongue with curved teeth. 

 
 
Family: Notopteridae 

1. Body deep and strongly compressed. 
2. Abdomen serrate below pelvic fins. 
3. Dorsal fin small and slender. 
4. Scales very small. 
5. Lateral line complete. 
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Species: Chitala chitala (Hamilton, 1822) 

 
1. Scales on opercle and body are equal in size. 
2. Pre-orbital smooth. 
3. Pelvic fin rudimentary. 
4. Anal fin very long, confluent, with reduced caudal. 
5. Transverse silvery bars (about 15) on back. 
6. 5 to 9 black rounded spots near caudal region. 
7. Lateral line curved and complete. 

 
       
      IUCN Status; ver 3.1: Near Threatened (NT) 
 

Order: Angulliformes  

1. Body very long, snake like. 
2. Gill opening narrow on sides of head. 
3. Pelvic fins absent. 
4. Dorsal and anal fins devoid of spines. 
5. Scales usually absent, if present, they are small and embedded in the skin. 

 
Family: Angullidae 

1. Body with minute scales embedded in the skin. 
2. Well developed dorsal fin inserted far behind gill opening. 
3. Pectoral fins present. 
4. Caudal fin well developed. 

 

 
 
 
 
 
 
        
   Species: Anguilla bengalensis (Gray, 1831)  
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1. Body elongated, robust head conical, flattened dorsally and tail compressed. 
2. Mouth terminal, cleft of mouth wide extending to posterior margin of eye. 
3. Lips thick. 
4. Eyes very small. 
5. Villiform teeth to form bands on jaws and vomer. 
6. Dorsal and caudal fins well developed and caudal rounded. 
7. Dorsal fin inserted nearer anus than gill opening. 

 
      IUCN Status; ver 3.1: Near Threatened (NT) 
Order: Cypriniformes 

1. Body with scales and head scaleless. 
2. Pectoral fin devoid of an osseous spine. 
3. No teeth on jaws         
4. Lateral line present and complete 
 
Family: Cyprinidae 
 
1. Barbels present (1 or 2 pairs) or absent. 
2. Paired fins (pectoral and pelvic) laterally inserted. 
3. Abdomen rounded or with a sharp edge. 
 
 
 
 
 
 
 
 
 

 
1. Body streamlined, head broadly pointed. 
2. Mouth small, lips thick and fleshy with the labial fold continuous. 
3. Two pairs of barbels (maxillary & rostral) more or less equal, as long as orbit. 
4. Dorsal spine bony, strong and smooth. 
5. Scales large, lateral line with 25 to 28 scales. 

 
     IUCN Status; ver 3.1: Endangered (EN) 
 
 

 
Species: Tor putitora  (Hamilton, 1822) 
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1. Mouth inferior, transverse and slightly arched. 
2. Fleshy and flat lower lip which is covred with a set of raised papillae forming the 

sucker. 
3. Dorsal fin inserted almost midway between snout tip and base of caudal fin. 
4. Scales very small, lateral line scale 85-110. 

 
      IUCN Status; ver 3.1: Vulnerable (VU) 
 
 
 
 
 
 
 
 
 
 

1. Body elongate and greatly compressed. 
2. Head narrow and pointed. 
3. Mouth small; barbel four pairs (two pairs of rostral, one eachof maxillary and 

mandibular). 
4. Dorsal fin inserted nearer to caudal fin base than to snout tip. 

 
      IUCN Status; ver 3.1: Vulnerable (VU) 
Order: Perciformes 

1. Two dorsal fins, first spinous and second soft rayed. 
2. A small gap or a notch or a wide gap between two dorsal fins. 
3. Spines present in dorsal, pelvic and anal fins. 

 
Family: Ambassidae 

1. Body short, elevated, compressed and slightly translucent. 
2. Two dorsal fins close together, but not joined. 

 
 

Species: Schizothorax richardsonii (Gray, 1832) 

 
 

Species: Botia rostrata (Gunther, 1868) 
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3. Lower part of pre-opercular with a double serrated edge. 
4. A forward directed recumbent spine before dorsal fin present. 
5. Lateral line complete or interrupted. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

1. Body small and almost rounded. 
2. Mouth oblique. 
3. 2nd spine of 1st dorsal fin elongate. 
4. Lateral line with 90 scales. 
5. Brilliantly coloured fish, body orange-yellow with longitudinal dusky bands. 

 
      IUCN Status; ver 3.1: Near Threatened (NT) 
 
Order: Siluriform es 
 

1. Body naked (devoid of scales) or covered with bony plates. 
2. Jaws with teeth. 
3. Outermost ray of pectoral fin with osseous spine. 
4. A single spine often present in dorsal fin. 
5. 01 to 04 pairs of barbels present. 
6. Dorsal adipose fin generally present, sometimes vestigial or absent. 

 

Family: Ariidae 
 

1.  Forked caudal fin.  
2.  Adipose fin present. 
3.  Barbels usually 03 pairs, rarely 02 pairs.  
4.  Nasal barbels absent.  
5. Bony plates present on head and near dorsal fin.   
6. A leading spine in both pectoral and dorsal fins. 

 
 

 
 

Species: Parambassis lala (Hamilton, 1822) 
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1. Snout rounded. 
2. Upper-jaw teeth scarcely exposed when mouth closed. 
3. Palatal tooth patches more elongate than oval. 
4. Black spot on adipose fin. 

 
      IUCN Status; ver 3.1: Near Threatened (NT) 
 
Family: Siluridae 

 
1. Dorsal fin short, rudimentary or absent, dorsal fin devoid of spine. 
2. 02 to 03 pairs of barbels, nasal barbels absent. 
3. Anal fin very long. 
4. Adipose dorsal fin absent. 

 
 
 
 
 
 
 
 
 
 

 
1. Gape of mouth wide and very long reaching beyond eye posteriorly. 
2. Dorsal fin short with 05 rays and devoid of spine. 
3. Barbels two pairs, maxillary barbels extending beyond origin of anal fin. 
4. Upper lobe of caudal fin longer. 

 
 
      IUCN Status; ver 3.1: Near Threatened (NT) 

 
 

Species: Arius gagora (Hamilton, 1822) 

 
 

Species: Wallago attu (Bloch & Schneider, 1801) 
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1. Gape of mouth not extending beyond eye. 
2. Maxillary barbels long extend to middle or tip of pectoral fin. 
3. Dorsal fin short with 04 to 05 rays, spine absent. 
4. Pelvic fin (07 to 09 rays) not reaching anal fin origin. 
5. Anal fin long with 50 to 56 rays. 

 

      IUCN Status; ver 3.1: Near Threatened (NT) 
 

 

 

 

 

 

 

 
 

1. Gape of mouth not extending beyond eye. 
2. Maxillary barbels long extend slightly beyond anal fin base 
3. Dorsal fin short with 4 rays, spine absent. 
4. Pelvic fin (07 to 09 rays) not reaching anal fin origin. 

 

      
      IUCN Status; ver 3.1: Near Threatened (NT) 
 

 

 

 
 

Species: Ompok pabda  (Hamilton, 1822) 

 
 

Species: Ompok bimaculatus (Bloch, 1794) 
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1. Eyes moderate in size, its lower edge below level of cleft of mouth. 
2. Mouth large and oblique 
3. Maxillary barbels short and extend slightly beyond posterior border of eye. 
4. Dorsal fin short with 05 rays, spine absent. 
5. Pectoral fin (14 rays) with a sigle spine. Strong & serrated in in the inner edge.  

 
      IUCN Status; ver 3.1: Near Threatened (NT) 

 
Family: Sisoridae 
 

1. Nostrils close to each other. 
2. Barbels 4 pairs (6 pairs in genus Sisor), a pair of distinct nasal barbels present. 
3. An adhesive apparatus in the thoracic region often present. 
4. Dorsal and pectoral spines strong. 

 
 

 

 

 

 

 

1. Body elongated, head depressed and body covered with keratinized skin. 
2. Mouth inferior, upper jaw longer. 
3. Barbels 4 pairs, maxillary pair with stiff and broad bases. 
4. Dorsal spine smooth. 
5. Pelvic fin inserted anterior to base of last dorsal fin rays. 
6. Adipose fin inserted posterior to anal fin origin. 
7. Pectoral fin rays 09 to 12. 
8. Body with large, irregular brown and black blotches or cross bands. 

 

      IUCN Status; ver 3.1: Near Threatened (NT) 

 
 

Species: Ompok pabo (Hamilton, 1822) 

 
Species: Bagarius bagarius ( Hamilton, 1822) 
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1. Head and body covered by heavily keratinized skin, ventrally flattened and depressed. 
2. Barbels 4 pairs, maxillary pair with stiff and broad bases extends to pectoral fin base. 
3. Adhesive apparatus on throat absent. 
4. Adipose fin short, inserted anterior to or on origin of anal fin. 
5. Pelvic fin short, inserted posterior to base of last dorsal fin ray. 
 

      IUCN Status; ver 3.1: Near Threatened (NT) 
Family: Ailiidae 
 

1. Dorsal fin absent adipose fin small  
2. Anal fin very long, 58�±90 rays  
3. eyes small and ventrolateral 

 

 

 

 

 

 
1. Rayed dorsal fin absent. 
2. Barbel 04 pairs, well developed. 
3. Adipose dorsal fin small. 
4. Anal fin very long with 58 to 75 rays. 

 

      IUCN Status; ver 3.1: Near Threatened (NT) 
 

 

 

 
 

Species: Bagarius yarrelli (Sykes, 1839) 

 
Species:   Ailia coila (Hamilton, 1822) 
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Order: Carcharhiniformes 

1. Dorsal fin margin undulated. 
2. Precaudal pit present. 
3. Spiracles usually absent. 
4. Nictitating eyelids internal.  

 
Family: Carcharhinidae 

1. Head normal with laterally expanded blades. 
2. Lower nictating eyelid well developed; spiracles usually absent. 
3. First dorsal fin moderate size to large and with its base well ahead of pelvic base. 
4. Usually no color pattern. 

 

 

 

 

 

 

 

1. Eyes minute, upper teeth with broad serrated triangular cusps 
2. First dorsal fin high inserted over rear ends of pectoral bases. 
3. Second dorsal fin large, about half height of dorsal fin. 
4. Upper caudal pit longitudinal. 
5. Found rarely in Ganges estuarine system. 

 

                                         IUCN Status; ver 3.1: Near Threatened (NT) 

 
 

Species:  Scoliodon laticaudus   (Müller & Henle, 1839) 
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Table 5. Distribution of fish species recorded from various sites of river Ganga. 
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1.  Aborichthys elongatus    + +                
2.  Ailia coila    + + + + + + + + + + + + + +    
3.  Ailichthys punctata          + +          
4.  Alepes djedaba                    + 
5.  Amblyceps mangois    +       +          
6.  Amblypharyngodon mola             + + + +     
7.  Anabas testudineus           + + + + +      
8.  Anguilla bengalensis         +             
9.  Anodontostoma chacunda                    + 
10.  Aplocheilus panchax                +     
11.  Apocryptes bato                + + + + + 
12.  Arius arius                   + + 
13.  Arius gagora                  + + + 
14.  Atropus atropos                    + 
15.  Badis badis            + + + + +     
16.  Bagarius bagarius            + + + + + +    
17.  Bagarius yarrelli           +  + +         
18.  Barilius barila    + + +  +   +          
19.  Barilius bendelisis  + +                  
20.  Barilius vagra   + +                 
21.  Batasio batasio            + +        
22.  Boleopthalmus boddarti                    + 
23.  Botia dario     +   +  + + + +   +     
24.  Botia lohachata  + + + + + + + + + + + + + + +     
25.  Botia rostrata         +  +          
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26.  Brachirus pan                + + + + + 
27.  Brachygobius nunus                 + +   
28.  Bregmaceros mcclellandi                    + 
29.  Cabdio  morar    + + + + + + + + + + + + +     
30.  Chaca chaca             +        
31.  Chagunius chagunio    + +  + +  + + + +        
32.  Chanda nama    + + + + + + + + + + + + + +    
33.  Channa gachua    + +                
34.  Channa marulius     + + + + +   + +   + +    
35.  Channa punctata    + +  + + + + + + + + + +     
36.  Channa striata    + + + + + + +  + +        
37.  Chelon parsia                   + + 
38.  Chelon planiceps                   + + 
39.  Chirocentrus dorab                    + 
40.  Chitala chitala    + +  + + + +  + +  + +     
41.  Chrysochir aureus                    + 
42.  Cirrhinus mrigala    + + + + + + + +  +  + +     
43.  Cirrhinus reba    + + + + + + + + + + + + + +    
44.  Clarias batrachus    + + + + + + +  + +  + +     
45.  Clarias gariepinus   + + + + + + +            
46.  Clupisoma garua    + + + + + + + + + + + + + +    
47.  Coilia dussumieri                   + + 
48.  Coilia reynaldi                   + + 
49.  Corica soborna     + +  + +   + +   + + + +  
50.  Ctenopharyngodon idella    + + + + + +      + +     
51.  Cynoglossus arel                    + 
52.  Cynoglossus cynoglossus                   + + 
53.  Cynoglossus lingua                 + + + + 
54.  Cyprinus carpio  + + + + + + + + +           
55.  Cyprinus carpio var. 

specularis 
 +                   

56.  Devario devario    + +      + + +        
57.  Drepane punctata                    + 
58.  Eleotris fusca                 + +   
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59.  Eleutheronema tetradactylum                   + + 
60.  Epinephalus tauvina                    + 
61.  Erethistes hara               +      
62.  Escualosa thoracata                   + + 
63.  Esomus danrica    + + +   +            
64.  Eutropiichthys murius    + +  + + + +   +        
65.  Eutropiichthys vacha    + + + + + + + + + + + + + +    
66.  Gagata cenia    + + +  + + + + + + + + +   +  
67.  Gagata gagata   + + +   + + + +          
68.  Garra gotyla   + +                  
69.  Gerres filamentosus                    + 
70.  Gerres oyena                    + 
71.  Gibelion catla    + +  + + + + + + + + + + +    
72.  Glossogobius giuris    + + + + + + + + + + + + + +    
73.  Scoliodon laticaudus                    + 
74.  Glyptothorax cavia   + +                 
75.  Glyptothorax garhwali   +                  
76.  Gogangra  viridiscens                     
77.  Gonialosa manmina    + + + + + + + + +         
78.  Gudusia chapra    + + + + + + + + + + + + + +    
79.  Harpodon nehereus                   + + 
80.  Heteropneustes fossilis    + + + + + + +   +  + + +    
81.  Himantura fluviatilis                    + 
82.  Hypophthalmichthys molitrix    + + + + + +      + +     
83.  Hypophthalmichthys nobilis    + + + + + +            
84.  Hyporhamphus limbatus            +    + +  + + 
85.  Ilisha elongata                    + 
86.  Ilisha megaloptera                    + 
87.  Johnius coitor    + +   + + + + + + + + + +    
88.  Johnius dussumieri                    + 
89.  Johnius gangeticus                  + + + 
90.  Labeo angra    + +                
91.  Labeo bata    + + + + + + +  + + +       
92.  Labeo boga    + +  +   + +   +       
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93.  Labeo calbasu    + + + + + + + + + + + + + +    
94.  Labeo dyocheilus   + + +                
95.  Labeo gonius    + + + + + +    +        
96.  Labeo rohita   + + + + + + + + + + + + + + +    
97.  Laubuca laubuca    + + + +  + +   + +       
98.  Leiodon cutcutia    + +   +  + + + + + + + +    
99.  Leiognathus blochii                    + 
100.Lepidocephalichthys guntea          + + + + + +      
101.Lobotes surinamensis                    + 
102.Macrognathus aral  + + + + + +  +  +          
103.Macrognathus pancalus  + + + + + + + + + + + + + + + +    
104.Mastacembelus armatus    + + + + + + + + + + + + + +    
105.Megalaspis cordyla                    + 
106.Megarasbora elanga    +                 
107.Microphis cuncalus                    + 
108.Monopterus cuchia    +    +     +   +     
109.Mystus bleekeri    + + + + + + + +          
110.Mystus cavasius    + + + + + + + + + + + + + +    
111.Mystus gulio                   + + 
112.Mystus menoda              +       
113.Mystus tengara    + + + + + + +  + + + + +     
114.Mystus vittatus       + + +  + + + + + +     
115.Nandus nandus    + + + + + +   + + + + +     
116.Nemapteryx caelata    + + +   +          + + 
117.Neotropius atherinoides    + + + + + + +   +        
118.Notopterus notopterus    + + + + + +   + + + + +     
119.Odontamblyopus rubicundus                + + + + + 
120.Ompok bimaculatus    + + + +  +   + +        
121.Ompok pabda    + + +      + + + +      
122.Ompok pabo     + +               
123.Opsarius barna    +                 
124.Opsarius tileo    +                 
125.Oreichthys cosuatis    +                 
126.Oreochromis niloticus    + + + + + + + + +         
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127.Osteobrama cotio    + + + + + + + + + +  +      
128.Osteogeneiosus militaris                    + 
129.Otolithoides pama                  + + + 
130.Pampus argenteus                    + 
131.Pampus chinensis                    + 
132.Pangasius pangasius    + + + + + +    + + + + + +  + 
133.Pangio pangia    + +                
134.Panna microdon                    + 
135.Paracanthocobitis botia          + + + +        
136.Parambassis baculis    + +             +   

137.Parambassis ranga    + + +  + + + + + + + + + +    
138.Pellona ditchella                   + + 
139.Pethia conchonius    + + + + + + + + + + + + + + +   
140.Pethia gelius    + +           +     
141.Pethia phutunio    +            +     
142.Pisidonophis boro                 + + + + 
143.Platycephalus indicus                 + + + + 
144.Polynemus paradiseus                   + + 
145.Pseudambassis lala    + + +       + + +      
146.Pseudapocryptes elongatus                 + +   
147.Pterygoplichthys disjunctivus             +   +     
148.Puntius chola             +  +      
149.Puntius sophore    + + + + + + + + + + + + + +    
150.Puntius ticto    + + + + + + + + + +  +      
151.Raconda russeliana                    + 
152.Raimas bola    + +                
153.Rasbora daniconius    + + +   +    +  +      
154.Rhinomugil corsula    + + + + + + + + + + + + + + + + + 
155.Rita rita    + + + + + + + + + + + + + +    
156.Salmophasia acinaces    + +   + +            
157.Salmophasia bacaila    + + + + + + + + + + + + + +    
158.Salmophasia phulo    + + + + + +            
159.Sardinella gibbosa                    + 
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160.Scatophagus argus                    + 
161.Schizothorax richardsonii +  +                  
162.Securicula gora    + + + + +             
163.Secutor ruconius                    + 
164.Setipinna brevifilis           + + +        
165.Setipinna phasa    + + +  + + + + + + + + + + + + + 
166.Setipinna taty                    + 
167.Setipinna tenuifilis                  + + + 
168.Sicamugil cascasia    + + + + + +            
169.Siganus javus                    +  
170.Sillaginopsis domina                + + + + + 
171.Sillago sihama                + + + + + 
172.Silonia silondia   + + + + + + + +  +         
173.Sisor rabdophorus     +  + +  +   + + +      
174.Sperata aor    + + + + + + + + + + + + + +    
175.Sperata seenghala    + + + + + + + + + + + + +     
176.Stolephorus baganensis                    + 
177.Systomus sarana    + + + + + + + + + + + + +     
178.Takifugu oblongus                    + 
179.Tariqilabeo latius   + + + +   + + + + + +       
180.Tenualosa ilisha             + + + + + + + + 
181.Terapon jarbua                    + 
182.Tor putitora + + + + +                
183.Trichiurus lepturus                   + + 
184.Trichiurus lepturus                    + 
185.Trichogaster chuna     +                
186.Trichogaster fasciata    +      + + + + + + + + +   
187.Trichogaster lalius    +        + +   +     
188.Trypauchen vagina                    + 
189.Wallago attu    + + + + + + + + + + + + + +    
190.Xenentodon cancila    + + + + + + + + + + + + + +    
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EXOTIC FISHES RECORDED FROM RIVER GANGA 

 

Seven exotic fish species namely Hypophthalmichthys molitrix (Silver carp), 

Hypophthalmichthys nobilis (Big head carp), Ctenopharyngodon idella (Grass carp), 

Cyprinus carpio (Common carp), Cyprinus carpio var. specularis (Common carp), 

Pterygoplichthys disjunctivus (Vermiculated sailfin catfish), Clarias gariepinus (African 

Magur), and Oreochromis niloticus (Nile tilapia) were also observed. The distribution of the 

exotic fishes is mentioned below in Table 5. Maximum landing of the exotic fish species 

has been recorded from the middle stretch of the river extending from Varanasi to Buxar. 

Few of the sites namely Bijnour (U.P.), Berhampore (W.B) and Balagarh (W.B) has also 

been observed as an area inhabiting exoticfish species. 

Salient identifying characters of Exotic fishes recorded from Ganga river system. 

 

  

 

 

 

 
1. Body robust, more or less compressed, abdomen rounded. 
2. Mouth small, terminal and protrusible; lips thick and fleshy. 
3. Barbels 2 pairs, one pair each of rostral and maxillary; maxillary pair longer than 

rostral. 
4. Dorsal fin very long with 3 spines and 18 to 20 rays, dorsal spine stout and serrated. 
5. Caudal fin deeply emarginated. 
6. Lateral line straight with 30 to 40 scales. 
7. Colour: Sides of the body golden-yellow, fins tinged with reddish or golden. 
8. Exotic carp. 

 
 

 
 

Species : Cyprinus carpio  (Linnaeus, 1758) 
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1. Varities of common carp. 
2. Body partially covered with scales. 

 
 

 

 

 

 

 

 

 

 

1. Body stout and compressed. 
2. Head large, snout short and broad. 
3. Mouth terminal and oblique. 
4. Abdomen rounded, post-ventral part of abdomen with a keel. 
5.  Dorsal fin short, inserted behind origin of pelvic fins.  Dorsal with 9 finrays (7 

branched). 
6. Anal with 14 fin rays (11 branched). 
7. Scales small, lateral line with 115 scales. 
8. Exotic carp. 

 

 

 

 

 

     
 

Species : Cyprinus carpio var. specularis  (Linnaeus, 1758) 

       

 
 

Species : Hypophthalmichthys nobilis (Richardson, 1845) 
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     1. Abdomen strongly compressed with a sharp keel from throat to vent. 
     2. Mouth terminal, lower jaw slightly longer than upper. 
     3. Barbel absent. 
     4. Dorsal fin short, inserted behind pelvic fins, or above tip of pectoral fins 
         with 10 rays (7 branched) 
     5. Anal fin with 14 to 17 rays(12 to 14 branched) 
     6. Scales small, lateral line with 110 to115 scales. 
     7. Body silvery white, fins dark. Body with some red spots. 

 
 
 

 
 

Species: Oreochromis niloticus (Valenciennes,1844) 

 
1. Jaws equal; mouth does not reach vertical from anterior border of eye; outer teeth 

rather broad,  
2. 3 rows of scales on cheek 
3. Scales cycloid; pectoral fin pointed; pelvic, dorsal and anal fins blunt 
4.  Caudal well scaled  

 
 
 
 
 

 
 

Species : Hypophthalmichthys molitrix  (Valenciennes, 1844) 
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1. Head is covered with strong bony casing, supra occipital process is absent. 
2. The caudal fin is emarginated in nature, attributed by extended lower lobe and 

subsequently pointed at the terminal. 
3. Body is covered with tuff and large bony plates with small spines extending over 

lateral line (29). 
4. The dorsal surface of the head exhibits dark vermiculation while the entire body 

 
 
 
 
 
 
 

1. Slender bodies, large eel-like, a flat bony head, 
2. Terminal mouth with four pairs of   barbels.  
3. Usually of dark gray or black coloration on the back, fading to a white belly. 
4. A large, accessory breathing organ composed of modified gill arches. Only the 

pectoral fins have spines. 

 
 
 

 
Species:   Pterygoplichthys disjunctivus (Weber, 1991) 

 
 

Species:    Clarias gariepinus (Burchell, 1822) 
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POTENTIAL IMPACT OF EXOTIC FISH SPECIES ON NATIVE FISH 
FAUNA OF RIVER GANGA  
 
 
The species Big head carp (Hypopthalmicthys nobilis) is prohibited in India. As per the study 

reports (Singh et al. 2013) the fish plays a major role in shifting of native Labeo catla 

(Common name: Catla/Katla) from its aquatic habitat resulting to downfall of in commercial 

catches. There is enough possibility of natural hybridization of Hypopthalmicthys nobilis with 

Gibelion catla (Singh et al. 2013). Previous work has evaluated indirect impacts of grass carp 

(Ctenopharyngodon idella) on waterfowl, suggesting that abundance of bird species can be 

reduced in the presence of grass carp due to shifts in plant community and competition for 

preferred food plants (Gasaway and Drda 1976, Johnson and Montalbano 1984, 1987, Leslie 

et al. 1987). Tillapia (Oreochromis niloticus) enhances rapid growth rate, year-round 

spawning and exhibit high prolificacy rate. They also result in negative aid by extinction of 

native species, predation of young and egg of other fish species (Goudswaard et al., 2002). In 

addition to this the fishes also alters the nutrient cycle and allows eutrophication in aquatic 

habitat. Impacts of Cyprinis carpio (common carp) is high due to its preferences towards 

bottom habitat it competes with the indigenous Cirrhinus mrigala (Hamilton, 1822), Clarias 

batrachus both for the space as well as for food. African catfish (Clarias gariepinus) favours 

food competition with the natural indigenous catfish Clarias batrachus (Hamilton, 1822) as 

well. 
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FISH SPECIES NOT RECORDED IN THE PRESENT INVESTIGATION 
SO FAR 

24 fish species are not encountered in the present investigation while the presence of these 

species was reported from the Ganga basin by the earlier workers (Talwar & Jhingran 1991). 

Barring few, majority of them are considered as trash fishes. The non-available fish species in 

the present study are as follows 

 Order: Cypriniformes 

            Family: Cyprinidae 
  
              01.  Labeo nandina (Ham, 1822)  
              02.  Labeo pangusia (Ham, 1822)  
              03.  Labeo sindensis (Heckel, 1838) 
              04.  Puntius guganio (Ham, 1822) 
              05.  Puntius puntio (Ham, 1822) 
              06.  Puntius vittatus (Day, 1865) 
              07.  Tor tor (Ham, 1822) 
              08.  Tor mosal (Ham, 1822) 
              09.  Amblypharyngodon microlepis (Bleeker, 1853) 
              10.  Barilius tileo (Ham, 1822) 
              11.  Schizothoraichthys progastus (McClelland, 1839) 
              12. Puntius terio (Ham, 1822) 
 
Order: Beloniformes 
              
 Family: Belonidae 
  13. Strongylura strongylura (van Hasselt, 1823) 
  

Family: Nemachelidae 
    
  14. Schistura scaturigina  (McClelland, 1839) 
          
Order: Siluriformes 
          
   Family: Bagridae 
    15. Batasio tengana (Ham, 1822) 
 
          Family: Sisoridae 
               16.  Glyptothorax telchitta (Ham, 1822) 
 
           Family: Erethistidae 
     17. Erethistes pusillus (Müller & Troschel, 1849) 
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               Family: Schilbeidae 
    18. Clupisoma montana (Hora, 1937) 
          

 Family: Sisoridae 
   19. Conta conta (Ham, 1822) 
   20. Hara jerdoni (Day, 1870) 
   21. Nangra nangra (Ham, 1822) 
 
           
Family: Heteropneustidae 
   22. Heteropneustes microps (Günther, 1864) 
 
Order: Perciformes 

Family: Anabantidae 
   23. Anabas cobojius (Ham, 1822) 
  

Family: Toxotidae 
  24. Toxotes chatareus  (Ham, 1822) 

 

Remarks 

In the present study, the species mostly available in the stretch between Tehri to Haridwar of 

the upper Ganga were Tor putitora, Labeo dyocheilus, L. angra, Schizothorax richardsoni. 

The stretch around Tehri was practically non-fishing zone and as such there was no regular 

fishing activity takes place in the area. In the stretch between Narora to Farukhabad, the 

species composition was found dominated by Labeo calbasu, Cirrhinus reba, Labeo bata, 

Labeo dero, Salmophasia bacaila, Cabdio morar, Botia spp., Rita rita, Clupisoma garua, 

Eutropiichthys vacha, Rhinomugil corsula, Sicamugil cascasia.  

In the middle stretch from Kanpur to Varanasi, the Indian major carps represented by 

Gibelion catla, Cirrhinus mrigala, Labeo calbasu and L. rohita. On the contrary, Puntius 

sophore, Cabdio morar, Barilius barila were abundantly available in the stretch between 

Kanpur and Allahabad, while S. bacaila was available throughout the middle stretch (Kanpur 

to Patna). Among catfishes Sperata aor, S. seenghala, Rita rita, Ailia coila, Clupisoma 
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garua, Eutropiicthys Vacha and Mystus spp. were the most important species available 

almost throughout the stretch. 

The stretch at Patna exhibits maximum catch of Cabdio morar, Crossocheilus latius, C. reba 

in Pre-monsoon months. Monsoon months are chiefly dominated by Cyprinds (69 %) Cabdio 

morar, L. calbasu, Systomus sarana etc. While Post-monsoon seasons contribution from the 

cat fishes (55 %) like Clupisoma garua, E .vacha and A. coila. 

In the lower stretch at Buxar the most dominant group of fishes observed during pre- 

monsoon months are Cyprinids (Osteobrama cotio, Puntius sophore) which is followed by 

Clupeids (Gudusia chapra and Gonialosa manmina). Exotics like Cyprinus carpio & 

Oreochromis niloticus are observed abundantly in Pre-monsoon months in the stretch. On the 

contrary majority of the catch is dominated by the groups Schilbidae (small catfishes) during 

the monsoon months comprising about 60 % of the total landings followed by Cyprinids like 

Labeo rohita, L.calbasu, Cirrhinus reba, Cabdio morar, Chagunius chagunio, Salmophasia 

bacaila, Puntius sophore, Cyprinus carpio, Acanthocobitis botia etc. During Post-monsoon 

and winter months the catch is found to be much lower due to high winter and less fishing 

practices.Clupeids like Gudusia chapra contributes the major portion (37%) during winter 

months followed by Cyprinids (22 %), Sciaenids (13%) like Johnius coitor, Schilbids (15%) 

such as Clupisoma garua, Aillids (08%) like Ailia coila and Engraulids (05%) Setipinna 

phasa. 

A wide variety of fish diversity was observed in the fresh water stretch at Bhagalpur. 

Cyprinds (35 %) and Clupeids (31 %) namely Labeo calbasu, L. rohita, Salmophasia 

bacaila, Osteobrama cotio, Chagunius chagunio, Pethia spp., Gudusia chapra etc. forms 

major catch during Pre-monsoon months. Monsoon catches are overwhelmingly dominated 
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by cyprinids (40 %) like L.rohita, L. calbasu, Gibelion catla, L. bata etc. followed by schilbid 

catfishes (32 %) such as Ailia coila, Pachypterus atherinoides, Eutropiicthys vacha etc. 

Farakka and Berhampore stratch of river Ganga exhibits commercially important migratory 

fish Tenualosa ilisha. In Farakka, to the downstream of barrage Hilsa forms major 

commercial fisheries starting from monsoon to Post-monsoon months. Fishermen migrate 

from several nearby areas to during the period and perform intensive fishing practices. As 

recorded the average length of the fishes caught range between 25 cm to 70 cm. The average 

catch and effort raises upto 20 kg per boat per day after an operation of 3 �± 4 times in peak 

season of landings. Although, during Pre-monsoon season  the upper barrage section of 

Farakka remains dominated by fishes belonging to the family Schilbidae (30 %) like A. coila, 

E.vacha and P. atherinoides. Cyprinds (25 %) fishes like Cabdio morar, L.bata, L.calbasu, 

Rasbora daniconius, and Puntius spp. etc. dominates during premonsoon catches. Riverine 

catches from monsoon months of Farakka is chiefly dominated by cyprinid (48 %) species 

like L. calbasu, L. gonius, L.rohita, C. reba, L. bata, C.morar etc. Contribution from scianeid 

species (16%) namely Johnius coitor and schilbids catfishes (15 %) also made their 

appearances during the period.  

Berhampore stretch of the river remains dominated by small cyprind carp and small minnows 

like C.morar, Puntius spp. L. calbasu etc. during Pre-monsoon seasons (58 %). Monsoon 

catches are represented by Clupeids specifically Hilsa (Tenualosa ilisha) and Cyprinids 

(Amblypharyngodon mola, C. reba, L. calbasu) comprising about 53 % and 21 % of the total 

landings respectively. Majority share of the Pre-monsoon landings at Berhampore is 

contributed by carps (62 %) like L. calbasu, L. rohita, Systomus sarana, Puntius sp. etc. 

followed by clupeids (18 %), schilbids (14 %) and Bagrids (8 %). 
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 After commissioning of the Farakka barrage, the impact of the fishery resources of the 

Hooghly estuary has reflected the improvement of the general habitat of few euryhaline as 

well as freshwater fish species. Salinity and temperature factors of an estuary restrict the 

distribution limit of its biodiversity. Significant analysis of earlier workers during pre-

Farakka barrage period, (Datta et. al. 1954; Bose et. al. 1965) revealed that additional 

discharge of freshwater through Farakka barrage had changed the ecological pattern of the 

system drastically by reducing water parameters like turbidity as well as salinity. Increased 

freshwater discharged during the post Farakka barrage period have represented relative 

downward shifting of the salinity zone in the estuary. Freshwater fish species viz. 

Eutropiicthys vacha, Clupisoma garua, Rita rita, Wallago attu, Sperata seenghala, S. aor, C. 

catla and L. calbasu have made their emergence in the upper freshwater zone of Hooghly 

estuary viz. Tribeni and Balagarh. These above mentioned freshwater species were not 

reported from the freshwater zone prior to commissioning of the barrage during 1975. 

FISH SPECIES STRUCTURE OF RIVER GANGA 

To assess the diversity richness complying three different seasons (premonsoon, monsoon 

and Post-monsoon in different sites of river Ganga, a mathematical expression has been 

applied which is a commonly used information statistics index for aquatic environment.  As 

evident from the graphical representation from (Table 2) maximum number of species were 

recorded from Bijnour (N=99) followed by Narora (N=91) at Uttar Pradesh.  Harsil to Tehi 

being practically a non-fishing zone the availability of fish species showed a low diversity 

level. Whereas, species eveness have been found almost similar. Sites from Haridwar to 

Narora have comparatively uneven distribution of fish species though the sites have reflected 

highest diversity levels. Species richness is often given simply as the total number of species 
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(S), which is evidently very dependant on sample size (the bigger the sample, the more 

species there are likely to be.   

On the other hand, species evenness (equitability) expresses how evenly the individuals are 

distributed among the different species. The numbers of individuals belonging to each species 

are the most common units used in the calculation of the above indices. Increasing levels of 

environmental stress have historically been considered to decrease diversity, decrease species 

richness and evenness but increase dominance. Diversity encompasses two different concepts 

of variety and variability viz. richness and evenness. These two concepts in theory could be 

applied across a hierarchy from genetic diversity through to ecosystem diversity. In the 

present study, diversity has been measured by the number of species richness and evenness. 

Thus, in Farakka and Berhampore, which have low environmental stress shows high species 

richness as well as evenness. Water quality parameters in the spots have rendered optimum 

levels as well.  

In the middle stretch, extending from Buxar to Bhagalpur species species eveness is found 

more or less equal in comparity with the richness level. Sites viz. Kanpur, Diamond Harbour 

and Godakhali species were not as evenly distributed. Presence of certain dominant species 

(as exotics in Kanpur) might have been the influencing factor. 
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Figure 4. Fish species richness  in entire stretch of River Ganga 

 
                  Figure 5. Fish species eveness in freshwater zone of river Ganga 

 
Figure 6. Fish species eveness in river brackish water zone of river Ganga 

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6

H
ar

sh
il

T
eh

ri

H
ar

id
w

ar

B
ijn

ou
r

N
ar

or
a

F
ar

uk
ha

ba
d

K
an

pu
r

A
lla

ha
ba

d

V
ar

an
as

i

B
ux

ar

P
at

na

B
ha

ga
lp

ur

F
ar

ak
ka

B
er

ha
m

po
re

B
al

ag
ar

h

T
rib

en
i

G
od

ak
ha

li

D
ia

m
on

d 
ha

rb
or

F
ra

se
rg

an
j

R
ic

hn
es

s

Stations

Species richness

0
2
4
6
8

10
12
14
16
18
20

Species eveness

0

1

2

3

4

5

6

7

8

Tribeni Godakhali Diamond harbor Fraserganj

Species eveness



56 
 

 

 

 

 

 

 

 

 

 

SECTION-I II  

 
(STOCK ASSESSMENT OF SELECTED FISH SPECIES) 
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Salient identifying characters of selected fishes (Indian Major Carps) for 
stock assessment from the Ganga river system 

 

  

 

 

 

    Species: Labeo rohita (Hamilton, 1822) 

1. Snout obtuse, mouth small and inferior. 
2. Lips thick and fringed with a distinct inner fold to each lip. 
3. Branched dorsal rays 12 to 14 (total dorsal fin rays 15 to 18). 
4. Lateral line scales 40 to 44. 
5. One pair of small, thin maxillary barbels concealed in lateral grooves. 
 
     Maximum Length: 200 cm (Fishbase.org) 
 
 

 

 

 

    

  

Species: Gibelion catla (Hamilton, 1822) 

 
1. Body deep, head enormously large. 
2. Mouth upturned and upper lip absent. 
3. Barbels absent. 
4. Dorsal fin with  17-20 fin rays (14 to 16 branched rays). 
5. Scales large, lateral line with 40 to 43 scales. 

      Maximum Length: 182 cm (Fishbase.org) 
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Species: Cirrhinus mrigala (Hamilton, 1822) 

1. Body streamlined. 
2. Lower lip indistinct. 
3. One pair of short rostral barbels. 
4. Dorsal fin with 15-17 rays (12 to 13 branched rays). 
5. Lateral line with 40 to 45 scales. 

       Maximum Length: 99 cm (Fishbase.org) 

 

 

 

 

    Species: Labeo calbasu (Hamilton, 1822) 

1. Mouth inferior, lips thick and fringed, lower jaw more thickened. 
2. Two pairs of barbels (rostral and maxillary). 
3. Dorsal fin (16 to 18 rays) with a long base, branched dorsal rays 13 to 16. 
4. Lateral line scales 40 to 44. 

       Maximum Length: 90 cm (Fishbase.org) 

In Ganga, commercial fishery commences from Anupshahar (Jhingran and Ghosh, 1978) and 

the middle stretches of Ganga are considered to be rich source of fishery. It is obvious from 

the study that at all centres fishery showed a constant declining pattern. At Allahabad, the 

landings of major carps came down to merely 12.57 t from 97.73 t in 1960�¶s.  Large catfish 

catches also reduced to almost 1/5th and hilsa fishery depleted to a bit. At present, the fishery 
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showed some improvement due to the emergence of exotic species, specifically C. carpio and 

O. niloticus that are showing a constant increasing trend. From 1972 onwards, fishery from 

the river started declining with sharp changes in stock structure. At Allahabad, the yield rate 

came down from 935.2 kg km-1 of sixties to 389.61 kg km-1 for the present with a drastic 

decline in catches of major carps and large sized catfishes (S. aor, S. seenghala, W. attu). 

However, the catches of smaller species remained at the level of the past with slight changes 

in catch composition  

INDIAN MAJOR CARP LANDINGS AT ALLAHABAD (2016 �± 2018) 

The total Indian Major Carp (IMC) landings from Allahabad stretch of Ganga River 

system during July 2016  to December 2018 has been estimated as 44.81 ton. Among IMC�¶s 

contribution from Cirrhinus mrigala (41.98 %) was recorded to be the highest followed by 

Gibelion catla (33.32 %), Labeo rohita (20.22 %) and Labeo calbasu (4.49).(Table 6 and 

Fig.8). 

Table.6 Species wise IMCs landings at Allahabad  
 

IMCs Quantity (t) % Contribution 
Gibelion catla 14.93 33.32 
Labeo rohita 9.06 20.22 

Cirrhinus mrigala 18.81 41.98 
Labeo calbasu 2.01 4.49 

            

 

 

 

 

  

 

                           
Figure 7. Species wise contribution of IMCs landings in Allahabad. 
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Figure 8. Species wise percent contribution of IMCs landings in Allahabad. 
 
 

LENGTH AND WEIGHT OF IMCS OF RIVER GANGA AT ALLAHABAD  

Length and weight of IMCs were recorded at selected sampling sites. The length and weight 
(mean ±SE) are presented in Table 7.  

Table 7. Length and weight of IMCs of river Ganga at Allahabad 

Name of Species Parameters No of 
Species 

Min Max Mean ± SE 

Gibelion catla 
 

Length (mm) 
313 

75 1010 669.57 ± 12.69 

Weight (g) 50 24000 7548.59 ±289.00 

Labeo rohita 
 

Length (mm) 
305 

75 945 602.42 ± 12.44 

Weight (g) 4 13000 4701.22 ± 192.03 

Cirrhinus mrigala 
Length (mm) 

797 
65 1000 615.35±6.00 

Weight (g) 6 13500 3736.04 ± 87.62 

Labeo calbasu 
 

Length (mm)  
316 

80 720 353.20 ±5.16 

Weight (g) 20 5350 1008.14 ± 32.41 
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 SECTION-IV  
(ASSESSMENT OF REQUIREMENT OF KEY HABITAT 

VARIABLES IN RELATION TO FISH DISTRIBUTION AND 
VARIOUS BIOLOGICAL ACTIVITIES OF THE FISHES) 
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WATER AND SEDIMENT QUALITY STATUS OF RIVER GANGA 

Water and sediment samples during four quarterly samplings round the year i.e. winter, pre-

monsoon, monsoon and post-monsoon. Water samples were analyzed for dissolve oxygen 

(DO), pH, total alkalinity, specific conductivity, chloride, total dissolved solids (TDS), nitrate 

and phosphate. Similarly soil samples were analyzed for pH, organic carbon (%), available 

Nitrogen, available Phosphorus, soil free CaCo3 and percentages of sand, silt and clay. 

Physical parameters like water velocity, water temperature, turbidity and depth of river 

channel were also recorded. 

Water quality results 

Air temperature (°C):- 

 

Figure 9. Average air temeperature in the entire stretch of river Ganga. 

The air temperature ranges from 4.58° C to 39.2°C. The average temperature across all 

stations is 28.38°C. The Pre- monsoon (29.88°C) and monsoon (31.87°C) shows somehow 

similar trend pattern in the change variation, while in Post - monsoon the observed air 

temperature is lower (22.65°C). Highest recorded temperature is 39.08 from Varanasi 

Downstream and 39.2 °C from Buxar. 
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Water temperature (°C) 

 

Figure 10. Average water temeperature in the entire stretch of river Ganga. 

The average water temperature in the entire river ranges from ranges from 1.6°C to 32.5 °C. 

The premonsoon and Monsoon shows similar pattern in the temperature variation .As 

expected the temperature in the post monsoon season is relatively low. The observed highest 

water temperature in the pre monsoon is 32.3 °C at Allahabad (upstream), and lowest 

temperature was observed in the season is 8.1 at Harshil. The temperature pattern in the 

monsoon shows highest temperature value of 32.5 °C at Tribeni.and the lowest temperature 

of 11.7°C at Harshil. The highest temperature in the post monsoon period is 29.9 °C at 

Jangipur ant the lowest value is observed at Harshil. 

Depth (m):- 

 

Figure 11. Average depth in the entire stretch of river Ganga. 
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The average depth in the river was found to be 5.4 m with the highest average depth value of 

16.4 m at Diamond Harbour. And the lowest depth value is observed at Harshil where the 

average water depth is 0.9 m during the entire year. More water depth is observed during 

monsoon period than that of post monsoon and premonsoon. 

Transparency (cm) 

 

Figure 12. Average water transperancy in the entire stretch of river Ganga. 

As expected, Post-monsoon season shows significantly high transparency due to relatively 

decreased water flow in the river during post-monsoon. Average transparency value observed 

in the Post-monsoon is 46 cm whereas; monsoon shows the lowest transparency average 

value of 19.2 cm due to the increased flow rate in the river. The upper stretch is relatively 

more transparent than that of middle and lower stretch. This may be due to decreased water 

level and lower turbidity value. 

Flow (m/s) 
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Figure 13. Average water flow in the entire stretch of river Ganga. 

The monsoon months have relatively high average flow rate of 1.0 m/s in the river. On the 

other hand, Post-monsoon reflects average flow rate of 0.5 m/s. During the months of 

premonsoon the average flow rate value is 0.6 m/s. The highest flow rate is observed in the 

esturine zone of the river with the high flow at Tribeni to Fraserganj may be due to the Tidal 

effect of the river. 

pH 

 

Figure 14. Average water pH in the entire stretch of river Ganga. 

The average pH value in the entire river is 8.06. The pH ranges from 7.2 to 11.8. The 

Allahabad region shows slight increase in the pH value than other stations. In post-monsoon 

high pH value is observed probably due to higher photosynthesis in relatively calm water. 

While during monsoon comparatively lower pH value is observed across the sampling sites. 

Across all the sampling stations pH value is favourable for carp production. 
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Dissolved Oxygen (ppm) 

 

Figure 15. Average Dissolved Oxygen level in the entire stretch of river Ganga. 

The dissolved oxygen in the entire stretch ranges from 3.0 ppm to 12.5 ppm. The average 

dissolved oxygen value is 7.24 ppm. Post-monsoon have higher dissolved oxygen value. The 

dissolved oxygen value gets lower in the period of Pre-monsoon. The Allahabad and 

Varanasi encounters highest oxygen value may be due to the higher Total chlorophyll in 

slightly eutrophic condition caused by anthropogenic loading. On estuarine zone of the river 

the dissolved oxygen value gets lower during Monsoon which may be due to the higher 

turbidity value in the zone. 

Total Alkalinity (ppm)  

 

      Figure 16. Average Total alkalinity level of water in the entire stretch of river Ganga. 
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The average Total alkalinity value is 109.42 ppm. The range varies from 2.4 ppm to 276 ppm 

across the river. In Pre-monsoon, higher total alkalinity value is observed specially at Buxar, 

Bhagalpur and Jangipur. Upper stretch has lower alkalinity value in whole the year. During 

Monsoon relatively lower Alkalinity value is observed across all the stations mainly due to 

dilution. 

Free CO2 

 

Figure 17. Average Free Carbon dioxide level the entire stretch of river Ganga. 

The average Free CO2 across the entire river stretch is 3.49 ppm. It ranges from 0 ppm to 28 

ppm. Higher Free CO2 value is observed during Monsoon, this may be due to the absence of 

sunlight and higher turbidity value in the water preventing aquatic photosynthesis that utilizes 

free CO2. 

GPP (mgC/m3/h) 

 

Figure 18. Average Gross Primary Productivity of Ganga River water  
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Correlated with higher D.O and plankton abundance from Kanpur to Varanasi from the 

present observation, Gross Primary Productivity or GPP is found maximum in the stretch 

mentioned.  Comparatively higher GPP values were observed during monsoon months. 

Total Hardness (ppm) 

 

Figure 19.  Average Total Hardness level of water in the entire stretch of river Ganga. 

The total hardness value ranges from 40 ppm to 7800 ppm. The average Total hardness value 

is 365.67 ppm. Higher values were observed in estuarine zone due to intrusion of sea water 

during high tide. Higher values were observed during pre-monsoon period. But, during Post-

monsoon higher hardness values were observed from estuarine zone of the river. 
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Total Chlorophyll (mg/m3)

 

Figure 20. Average Total Chlorophyll level in River water.  

The average total chlorophyll in the river is 14.75 mg/m3. Range varies from 0.534 mg/m3 to 

98.61mg/m3. Similar to dissolved oxygen, higher chlorophyll value was observed in Varanasi 

during pre-monsoon period highlighting higher density of aquatic algae caused by 

anthropogenic loading.      
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Sediment quality results 

Sediment pH 

   

Figure 21. Average Sediment pH in the entire river stretch.   

The average sediment pH value in the river was found 8.02. Range varies from 6.55 to 9.01. 

The higher pH values were observed during the Post-monsoon period. Kanpur has relatively 

higher pH value across all sampling stations. Harshil and Tehri have lowest recorded pH 

value Post-monsoon. 

Sediment Available N2  (mg/100g) 

 

                  Figure 22. Average sediment available nitrogen in the entire river stretch.  
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The average available nitrogen value across all the sampling stations was 10.79 mg/100g of 

soil. The range varies from 0.28 at Harshil during Pre-monsoon to 25.2 at Tribeni during 

Post-monsoon period. 

Soil available P2O5 (mg/100g): -

 

Figure 23. Average sediment available P2O5 in the entire river stretch.  

The average soil available is 4.532 P2O5 mg/100 g. The range varies from 0.677 mg/100 g to 

20.6 mg/100 g. During premonsoon, the higher values were observed at Tehri while on the 

entire stretch during postmonsoon higher values were observed. Tehri (AB) has highest 

average P2O5 value. During Monsoon low P2O5 values were observed this may be possibly 

due to the high rate of water flow during the season. 

Sediment Organic carbon (%) 

 

Figure 24. Average soil organic carbon in the entire river stretch.  
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The average sediment organic carbon across the river is 0.353 % the range across the river 

varies from 0.007 to 1.14 %. Higher organic carbon % ages were recorded from the estuarine 

stretch of the river. Highest average organic carbon %age (0.96%) was observed from 

Fraserganj.    

Soil free CaCO3 (%) 

 

Figure 25. Average soil Calcium Carbonate in the entire river stretch.  

The average free CaCO3 (%) value across the river is 7.32 %. The range varies from 0.5 to 

17.5 %. Higher values were observed during the Pre-monsoon period. Highest average value 

of 10.8 % was recorded from Bhagalpur during all the sampling seasons.  

Sand (%) 

 

Figure 26. Average sand % in the entire river stretch.  
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The average sand % across Entire River is 76.48 %. The range varies from 30 to 100 %. 

Sandification of river bed is observed from Haridwar to Varanashi. Highest average sand 

percentage is observed from Haridwar. 

Silt (%) 

 

Figure 27. Average silt % in the entire river stretch.  

The average Silt % across the river is 17.42 %. The range varies from 0 to 56 %. Highest 

average silt content is observed from Farakka 36 %. 

Clay (%)

 

Figure 28. Average clay % in the entire river stretch.  

The average clay %age in the entire stretch of river is 7.56 %. The range varies from 0 to 28.5 

%. Highest clay % is found from Farakka (17.5 %). Lower clay % values were observed from 

upper and middle stretch. During Postmonsoon Bhagalpur have highest clay % value (av. 

26.3%).upper and middle stretch. During Postmonsoon Bhagalpur have highest clay % value.

0.0
10.0
20.0
30.0
40.0
50.0

Premonsoon Monsoon Postmonsoon

0.0

10.0

20.0

30.0
Premonsoon Monsoon Postmonsoon



74 
 

PLANKTONIC STATUS IN RIVER GANGA 

Collection procedure 

Tow net of a typical conical shape, fitted with a stainless steel ring of very fine mesh size (45 

���P�� is used for plankton filtration. The selection of net depends upon the target plankton 

species and towing speed. Approximately 100 lts of water is filtered through the net. Further, 

concentrated water sample with planktons are collected in container. 

Preservation 

Collected alive samples were preserved in ice for a few hours. For long time preservation 2% 

Neutralised Formaldehyde (Formalin) were used. 

Cell counted by drop count method 

The common glass slide mounted with the concentrated plankton sample and covered with 

cover slip is placed under the microscope. The plankton are then counted from the 

microscopic field of the left top corner of the slide and move horizontally along the right side 

thus plankton present in the field are counted. The total number of plankton was then counted 

by adding the plankton number of all the microscopic fields. If the total number of plankton 

of one drop are obtained then the total number is in 1 ml of plankton concentration can be 

calculated. Before calculating this, the number of drops which form 1ml has to be calculated. 

Calculation 

 If 1drop sample contains X numbers of plankton and 20drops=1ml Sample, Filter Volume= 

Total Volume of filtered water (l) and Sampling volume= volume of plankton concentrate 

(ml) then, 

Total plankton /L= X x 20 x Sampling Volume/Filter Volume 
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Identification 

It is done by employing trinocular microscope (40x and 60x magnification) using standard 

keys (Datta-Munshi (2011), W.T.Edmondson (1959), Algae base, Witty, L. M. (2004)) 

�x Plankton samples were collected during seasonal monitoring from different stations of 

river Ganga.Total10 phylum of planktonic genera belonging to 6 phytoplankton and 4 

zooplankton were recordedfrom 20 stations viz.,Harshil, Tehri, Haridwar, Bijnor, 

Narora, Farrukhabad, Kanpur, Allahbad,Varanasi,Buxar, Patna, Bhagalpur, Farakka, 

Behrampore, Rejinagar, Triveni, Balagarh, Godakhali, Diamond harbor and 

Fraseganj. The major phytoplankton belongs to Bacillariophyceae, Chlorophyceae, 

Cyanophyceae, Charophyceae, Orchophyceae and Euglenophyceae while zooplankton 

is classified under Rotifera, Arthopoda, Ciliophora and Protozoa. A total of 129 genus 

of plankton were recorded. Out of the total, 87 genus belongs to phytoplankton and 42 

genus belongs to zooplankton. Among phytoplanktons, 39 Bacillariophyceae, 35 

Chlorophyceae and 11 Myxophyceae genuses were recorded. Brackishwater 

planktons i.e. Coscinodiscus radiata, Noctiluca sp., Chaetocerus sp., Dictylum 

brightwelli, Odontella mobiliensis, Testudinella pontia were recorded from Godakhali  

and Fraserganj due to saline aquatic condition 

 

 
Figure 29. Seasonal variation in total plankton community structure avg. at different 

sites 
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Salient observations 

�x Higher plankton abundance was recorded in stretches from Harsil to Varanasi stretch 

of the river in comparison to Buxar to Fraserganj stretch. Pre-monsoon and Post-

monsoon months reflected high plankton abundance at Kanpur (7634 unit/l and 165 

unit/l) respectively. This might be due to possible rich nutrient anthropogenic loading 

in the Kanpur stretch. Monsoon months represented high density of plankton at Buxar 

constituting maximum abundance of Microcystis. The bloom might be a possible 

influence of anthropogenic pollution in the area. Microcystis is a toxigenic genera 

which contain a hepatotoxin namely microcystins. 

 

Figure 30. Seasonal variation in zooplankton community structure (avg.) at different sites. 

Among zooplankton copepods, cladocerans, rotiferas and protozoans were the major group. 

High zooplankton abundance was recorded from Haridwar to Kanpur stretched in pre-

monsoon. In monsoon zooplankton was dominated at Bhagalpur stretch i.e. 66 unit/l and in 

post-mo months. Zooplanktons were found maximum in monsoon months from Kanpur 

(155unit/l).  

0

100

200

300

400

500

600

700
Premonsoon

Postmonsoon

0

20

40

60

80

100

120

140

160
Premonsoon

Monsoon

Postmonsoon



77 
 

 

Figure 31. Seasonal variation in Phytoplankton community structure (avg.) at different sites. 

Kanpur (9707 unit/l) site was found overwhelmly dominated by phytoplanktons in Pre-

monsoon months. Among the phytoplanktons, major group like Bacillariophyceae (19252 

unit/l) was recorded as dominated group followed by Chlorophyceae (7688 unit/l) and 

Myxophyceae (4003 unit/l). Buxar showed maximum plankton dominanacy during monsoon 

months. Whearas, post-monsoon reflected maximum abundances of plankton from Kanpur. 

Phytoplankton growth usually ceases down during Post-monsoon due to lesser amount of 

photoperiod. 

 

Figure 32. Seasonal Variation in Bacillariophyceae group of phytoplankton (avg.) at 
Different Stations of River Ganga 

 

The group Bacillariophyceae was recorded to be dominant in post monsoonPost-monsoon 
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dominancy of Bacillariophyceae in summer season. Genus like Asterionella, Coscinodiscus, 

Melosira contributed maximum among all.  In Post-monsoon most dominated genus were 

Melosira, Synedra, Cyclotella. In winter group was dominated at Bijnor (1173 unit/l) 

 

Figure 33. Seasonal variation in Chlorophyceae group of phytoplankton (avg.) at different 
sites. 

 
The group Chlorophyceae was dominant at Kanpur in Pre-monsoon and Post-monsoon (528 

unit/l, 1575 unit/l). At monsoon the group was dominant at Buxar (119 unit/l).In the group 

Chlorophyceae genus Actinastrum, Pediastrum etc. were recorded in Pre-monsoon. In 

monsoon genus Spirogyra, Mougeotia  etc. were recorded. In Post-monsoondominated genus 

was Chlorella followed by Ankistrodesmus were recorded. 

 

 

Figure 34. Seasonal variation in Myxophyceae group of phytoplankton at (avg.) different 
sites 

 
At Pre-monsoon the group Myxophyceae was dominant at Allahabad (657 unit/l) stretch. The 
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found dominate at Buxar (884 unit/l) and Bhagalpur (394 unit/l) stretch. This might be due to 

high organic load at that time. In Post-monsoon, most dominated genus was Anabaena, 

Phormidium, Microcystis etc. Low Myxophyceae population density found at lower stretches 

suggested that the stretches are comparatively less polluted than Kanpur, Allahabad, Buxar 

and Bhagalpur.  

 

PERIPHYTON STATUS IN RIVER GANGA 

COLLECTION 

These are attached algae growing on a substrate like rock, boat etc. First an area is selected 

then measured the area by using scale. After that the samples are collected by scraping with 

the help of a glass slide and collected in a container. 

 PRESERVATION 

 Preservation is done immediately after collection in 2% formaldehyde. 

IDENTIFICATION 

Identification  is done by employing trinocular microscope (40x and 60x magnification) using 

standard keys (Periphyton samples were collected and analysed. Total 9 groups of plankton 

were recorded of this 5 groups belong to phytoplankton and 4 groups belong to zooplankton. 

Total 93 genus of planktonic group belonging to 75 genus of phytoplankton and 18 genus of 

zooplankton were recorded. Out of 35 genus from Bacillariophyceae, 26 from 

Chlorophyceae, 8 from Myxophyceae. 

Periphyton abundance ranged from 7220 units/cm2 in Harshil to 3675 units/cm2 in 

Fraserganj. Higher abundance found in Kanpur may be due to sluggish nature of river or 

pollution in that stretch. Highest average Myxophyceae population was observed in Kanpur 
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(11010 units/cm2) which indicates this stretch may be maximally polluted compared to other 

stretch. 

 

Figure 35. Seasonal Variation in Periphyton structure at Different Stations of River Ganga 

In pre monsoon group Bacillariophyceae (22620 unit/cm2), Chlorophyceae (6895 unit/cm2) 

and Cyanophyceae (4690 unit/cm2) were dominated at Kanpur. In Monsoon 

Bacillariophyceae was dominated at Baharmpore, group Chlorophyceae at Bijnor (1640 

unit/cm2), group Cyanophyceae at Farrukhbad (3200 unit/cm2). In post monsoon the group 

Bacillariophyceae and Cyanophyceae were dominated at Kanpur and the group 

Chlorophyceae at Bijnor (1640 unit/cm2). In group Bacillariophyceae genus Navicula sp, 

Nitzschia sp, Cymbella sp, Gomphonema sp, Pinnularia sp, Cyclotella sp etc were 

dominated. In Chlorophyceae genus like Scenedesmus sp, Ankistrodesmus sp., Oocystis sp., 

Selenastrum sp. etc. were found in periphyton. In group Cyanophyceae Oscillatoria sp., 

Phormidium sp., Merismopedia sp. Microcystis sp. Genus were mostly found 
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Figure 36. Water quality analysis of river water. 
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POLLUTION STATUS OF RIVER GANGA 

 

Biochemical Oxygen Demand (B.O.D) 

Biochemical oxygen demand or B.O.D is a procedure in which the amount of dissolved 

oxygen is measured consumed directly by the aerobic bacteria present in a certain aquatic 

water body. It is usually expressed in part per million i.e. ppm or mg/lt. The bacteria utilize 

the dissolved oxygen for oxidizing the organic material present in the aquatic system. It is 

considered to be a relevant bioassay method to measure the concentration of biodegradable 

material. Thus, it has been designated to be a good indicating parameter to assess the influx 

of organic substances into the water system through sewage pollution. 

The following plotted graph indicates the present B.O.D status of the Ganga river system:- 

 

Figure 37. Average B.O.D level (ppm) along river Ganga. 

The average B.O.D value in the river ranges from 0.1 ppm to 7.4 ppm. The average B.O.D 

value is 1.44 ppm. During pre-monsoon, higher B.O.D value is observed at Kanpur and 

Varanasi. In the lower stretch, Fraserganj has the highest B.O.D level. 
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HEAVY METAL STATUS ALONG MIDDLE AND LOWER STRETCH 

OF RIVER GANGA 

Concentration (mg/l) of metals in Ganga river water 

The average concentration of Copper was found highest (0.039 mg/l) at Fraserganj.  The 

average concentration of Zinc was found highest (0.032 mg/l) at Farakka. The average 

concentration of Manganese was found highest (0.228 mg/l) at Diamond Harbour. The 

average concentration of Lead was found highest (0.074 mg/l) at Fraserganj. The average 

concentration of Cadmium found highest (0.047 mg/l) at Fraserganj  and others 10 sampling 

sites it was found below detection limits. The average concentration of Chromium found 

highest (0.095 mg/l) at Fraserganj.  

 

Figure 38. Concentration (mg/l) of metals in Ganga river water 

 

Concentration (mg/kg) of metals in river sediment 

The average concentration of Copper found highest (34.95 mg/kg) at Bhagalpur. As per 

International Joint Commission (1982), US EPA (2002) safe limit of heavy metal in sediment 

the Copper concetration at Bhagalpur showing the moderately polluted area. The average 
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Manganese found highest (451.40 mg/kg) at Diamond Harbour. The average concentration of 

Lead found highest (14.32 mg/kg) at Bhagalpur. The average concentration of Cadmium 

found highest (0.124 mg/kg) at Bhagalpur. The average concentration of Chromium found 

highest (54.104 mg/kg) at Fraserganj. As per International Joint Commission (1982), US 

EPA (2002) safe limit of heavy metal in sediment the Chromium concetration at Fraserganj 

showing the moderately polluted area. For pollution studies further investigation is required. 

        

Figure 39. Concentration (mg/kg) of metals in Ganga river sediments 

 

Concentration (µg/g) of metals in periphyton 

In riverine periphyton community, the metal concentrations were analysed. In case of 

Copper, the highest concentration (20.17 µg/g) was found at Buxar, lowest concentration 

(12.34 µg/g) was found at Diamond Harbour and not found at Jangipur. In case of Zinc, the 

highest concentration (215.11µg/g) was found at Jangipur and lowest concentration (31.753 

µg/g) was found at Berhampore. In case of Manganese, the highest concentration (191.164 

µg/g) was found at Jangipur and lowest concentration (78.07 µg/g) found at Diamond 

Harbour. In case of Lead, the highest concentration (26.451 µg/g) was found at Buxar, lowest 

concentration (21.73 µg/g) found at Jangipur. In case of Cadmium, all the nine sites are free 
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from this metal. In case of Chromium, the highest concentration (79.03 µg/g) was found at 

Buxar and lowest concentration (17.60 µg/g) was found at Jangipur.  

 

Figure 40. Concentration (µg/g) of metals in periphyton along river Ganga. 

 

Concentration (µg/g) of metals in fish flesh 

Copper was found 0.18 µg/g in the flesh of R. rita fish and the flesh of others 13 fishes found 

below detection limit. Zinc was found in the flesh of M. cavassius (55.42 µg/g), P. 

conchonius (39.321 µg/g), X. cancila (38.094 µg/g), O. rubicundus (22.53 µg/g), R. rita 

(2.178 µg/g) and the flesh of others 9 fishes found below detection limit. Manganese was 

found below detection limits among all the 14 fishes. Lead found 5.439 µg/g in the flesh of R. 

rita fish and flesh of others 13 fishes found below detection limits. Cadmium is below 

detection limits among all the 14 fiahes. Chromium was found in the flesh of R. rita (0.676 

µg/g), S. Phasa (0.013 µg/g) and the flesh of others 12 fishes found below detection limit. 

The assessed fish samples from river Ganga are found under safe limtes as per International 

standards. 
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Figure 41. Heavy metal Concentrations in fish flesh. 

Table 8. Safe limits for heavy metal residue in water, soil and fish as per International 
standards 
 
Source Cd Cr  Cu Mn Ni Pb Zn Reference 

Water (µg/l) 
Fresh water 0.25 11/74 9 - 52 2.5 120 

US EPA (2002) 
Saline water 8.8 50 3.1 - 8.2 8.1 81 
Drinking water 0.003 0.05 2 0.5 - 0.01 3 WHO (1993) 
 

Soil (µg/g) 
Not polluted - < 25 < 25 - < 20 < 40 < 90 International 

Joint 
Commission 
(1982), US 
EPA (2002) 

Moderate pollution  - 25 �± 75 25 �± 50 - 20 �± 50 40 �± 60 90 �± 200 

Heavy pollution > 6 > 75 > 50 - > 50 > 60 > 200 

 
Aquatic organism (µg/g) 

Fish 3 12 - - 70 1.5 - 
US FDA (2001) 

Crustacean 4 13 - - 80 1.7 - 

 

Safe limits for heavy metal residue in fish (µg/g) as per various country specific standards 

Source Cd Cr  Cu Mn Ni Pb Zn Refere
nce 

Fish flesh in µg/g  

Freshwater 
fish 

2 (Hong 
Kong) 

1 (Hong 
Kong) 

10 (India) 
Dry Wt 
basis 

- - 5 (India) Dry 
wt. basis 

50 (India) Dry Wt 
basis) 

Nauen, 
1983  

Marine fish 2 (Hong 
Kong) 

1 (Hong 
Kong) 

10 (India) 
Dry wt 
basis 

- - 5 (India) Dry 
wt basis 

50 (India) Dry wt 
basis 

Shellfish 2 (Hong 
Kong) 

1 (Hong 
Kong) 

30 
(Australia) 

- - 6 (Hong    
Kong) 

40 (Australia) 
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Figure 42. Heavy metal analysis and collection procedures of samples. 
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BENTHIC DIVERSITY IN RIVER GANGA 

 

Collection and Preservation 

Benthic samples were collected periodically from different sampling sites in River Ganga 

using a petersen grab. They were sorted out into different groups and preserved in 4% 

formalin and then identified to the lowest taxonomic level using keys Preston (1915), Dey 

(2007) and Fauchald (1977). 

Observations 

All the benthic macroinvertebrate fauna recorded were pollution-tolerant /clean water 

species. A total of 59 species were collected and identified belonging to 42 genera, 31 

Family, 17 orders, under three class (Gastropods, Bivalvia and Insecta) and two phyla 

(Mollusca and Euarthropoda) from all the stations. Balagarh station accounted for the highest 

abundance (16%) by number while the Tehri station accounted for the lowest abundance 

(0.2%) by number. The highest number of taxa (15) was recorded in Farakka and Patna 

stations while the lowest number (2) was recorded in Tehri and Godakhali stations.  Mollusca 

have the highest percentage composition (79%) by number while Arthropods were the least 

(21%) by number. 

All the stations were found dominated by Gastropods, among them the most dominant 

benthic fauna were Bellamya bengalensis at Lower stretch, Tarebia lineata is in Middle 

Stretch and Assiminea francesiae is dominant at Estuarine Stretch of river Ganga. Under the 

class Insecta the most abundant macrobenthic invertebrate fauna throughout the study period 

was Chironomus spp. larvae; could be attributed to the fact that this insect is known to thrive 

in polluted environment 
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Figure 43. Station wise benthos abudance in river Ganga. 

 

    
Figure 44. Order wise benthos diversity in River Ganga 
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Figure 45. Benthic diversity of River Ganga 

 

 

 

 

 

 
   

Assiminea francesi Bellamya bengalensis 

  
Bortia  costula Melanoides tuberculata 

 

 

 

 
Neritinia smithi  Neritinia violacea 



91 
 

 
 
 
 
 
 

SECTION-V 
 

(ROLE OF ICAR �± CIFRI IN MASS MORTALITY OF FISHES 
IN THE ADAMPUR GHAT, FATEPUR DISTRICT OF UTTAR 

PRADESH) 
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NMCG personnels from ICAR-CIFRI, Allahabad visited Adampurghat, Fatepur District of 

Uttar Pradesh on 03.04.2018 to investigate the causes of mass mortality of fishes in the river 

Ganga. Adampur ghat is located on the bank of river Ganga in Malwa Block of Fatehpur 

District.The team surveyed about 6 km stretch of river Gangaat Malwa area and interacted 

with more than 25 numbers of fishers and local people including pradhan. It was witnessed 

the mass mortality of fishes including small sized species to large fishes up to 6 kg. 

Fishermen conveyed that fishes weighing even up to 20 - 25 kg too suffered the death. A 

preliminary survey with interaction of the fishers also revealed that fish mortality started 

from 31-03-2018 midnight. The team collected the water samples and analysed for selected 

parameters (Table 8).  

 
Table 8. Some important water quality parameters at the place of fish mortality 
 

Latitude 26002�¶�����´�1 
Longitude 80047�¶�����´�( 

Velocity (m/s) 0.20 
Air temp (°C) 29.65±0.18 

Water temp (°C) 30.04±0.07 
Transparency (cm) 31.67±2.31 
Sp. Cond. (µS/cm) 475.33±13.13 

pH 10.27±0.06 
DO (ppm) 13.32±0.12 
TDS (ppm) 310.00±8.33 

Turbidity (NTU) 39.83± 4.98 
Total Alkalinity (ppm) 160.33±0.13 

Carbonate (ppm) 19.93±0.07 
Bicarbonate (ppm) 140.40±0.02 
Free CO2 ( ppm) absent 
Chloride (ppm) 54.50±0.26 

Total Hardness (ppm) 150.67±1.33 
 
 Mean pH value was found to be 10.27 which was outside the normal range (6.5 to 

8.5) indicating that the water was highly eutrophic in nature. In addition to this, higher values 

of chlorine were recorded (54.50±0.26) indicating anthropogenic pollution load. The high 

content of oxygen (13.32±0.12) in the water was found during the investigation even at 

afternoon hours (4:30 pm-5.00 pm).  
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 Collected water samples were very deep green colour indicating eutrophication by 

phytoplankton species. Analysis of plankton sample revealed that the presence of pollution 

indicating species such as Scenedesmus sp., Pediastrum species, Ankistrodesmus sp., 

Cyclotella sp., Navicula sp., tetrahedron sp. etc. The highest abundance was belongs to 

Scenedesmus �V�S�����D�Q�G���L�W���U�H�S�U�H�V�H�Q�W�����������R�I���W�R�W�D�O���S�R�S�X�O�D�W�L�R�Q���D�Q�G���L�W�¶�V���Z�D�V���P�R�U�H���W�K�D�Q���������O�D�N�K���S�H�U��

litre.  

 B.O.D analysis was carried out by incubating water samples for three days at 27 OC, 

which revealed value of 5.73 ± 0.55 ppm. The BOD value of more than 3 ppm is a clear 

indication of organic pollution. The nutrient loading from pollution created highly eutrophic 

condition with high density of plankton including floating algal mat formation. 

 

  

  



94 
 

  

Figure 46 Mass mortality of fishes in the Adampur Ghat, Fatepur District of Uttar Pradesh 

 
 
REASONS OF FISH MORTALITY   
 
 
1. Sluggish flow (0.2 m/s) of the river water created near lentic character with very high 

eutrophic condition as indicated by supersaturated oxygen (>13 mg/l) in water due to very 

high rate of photosynthesis during day hours and anoxic condition (zero oxygen) during 

night hours caused by absorption of oxygen for respiration mainly by subsurface floating 

aquatic algal mats and other aquatic plant communities.  

2. Hypereutrophic condition also led to absorption of all free CO2 from water for 

photosynthesis during day hours and release of OH- in water through dissociation of 

HCO3
- to make available CO2 for phpotosynthesis. This caused highly alkaline pH (10.27) 

in water during day hours and much lower pH value during night hours (reverse process) 

causing high diel variation of pH, a highly stressed condition for fishes. 

3. Fish mortality occurred when highly stressed fishes faced anoxic condition in water 

during night hours. 
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SECTION-VI 
 

(FISHING GEARS AND ITS SUSTANAIBILITY ISSUES) 
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FISHING GEARS AND THEIR SUSTAINABLE ISSUES IN RELATION 
TO FISHERIES 

 

River Ganga traverses about 250 km of hilly upper stretch, long middle and lower stretch of 

about 1950 km in alluvial plains and about 300 km in estuarine stretch during her flow in 

Indian subcontinent. The river inhabits various fish species occupying diverse habitats 

including cold rocky Himalayan terrain and brackish estuarine zone. 

 Capture fishery of the river varies from one stretch to another depending upon the 

ethological behaviour of the locally available target species; hence huge diversity was 

observed in use of fishing gear correlated with the high diversity of fishes.  

Severe anthropogenic interferences brought about a significant change in overall pattern of 

fish diversity and abundance vis-à-vis fishing gears during last century with introduction of 

many unscientific fishing gears; hence called for immediate management intervention. 

Different major fishing methods of of mighty river Ganga and associated sustainability issues 

vis-à-vis suitable management measures is described. The fishing gear of river Ganga have 

been classified under four heads namely nets, traps, hook and line and others fishing gears. 

Moreover, the gears are also standardized as per their mode of operation and target species in 

specific aquatic habitat.  The sustainability aspects related to the fishing gears is also taken 

account after assessing their catch composition and by catches. A complete flow chart of the 

classified fishing gears of river Ganga is represented. 
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Figure 47. Flow chart of the fishing gears operated in river Ganga 
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Cot / Sele jal (100-220 mm mesh), Estuary Current jal (40-110 mm) with hilsa catch,Estuary 

   

Bhola jal (42-46 mm) along with Sciaenid catch, 
Lower estuary 

Topse jal (26-28 mm) targeting Topsey (P. paradiseus), 
Estuary 

 

Gill nets (drift type, different types targeting different fish species) 

   

Vacha / Ghoura jal (37 mm) targeting C. garua & 
E. vacha, (Farakka)  

Chela jal (20 mm mesh) targeting Chela / Salmophasia 
sp., (Guptipara)  
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Gule jal (14 mm) targeting Gobids (Balagarh)  Small mesh (14-26 mm) targeting hilsa juveniles  (10-30 
g)  

 

 

Gill net (set type); (Patan jal); Balagarh Cast net (Khepla jal), Entire river stretch 
 

  
Purse net  targeting hilsa (Sangla jal), Farakka  

 
Scoop net targeting mullets; (Jhatka jal), Buxar  

 
 

Figure 48. Net based fishery (targeting adult and juvenile fishes) 
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Set barrier (Chaurpata / Khalpata jal); Estuary Surface set bag net (Beenti jal); Estuary 
 

        

Bottom set bag net (Thor/ Beenti jal); Estuary Drift type, multiple bags (Kona jal) , Farakka 
 

    
     

Shore seine (zero mesh, large size); (Ber/chat jal) 
(Buxar to upper estuary) 

Boat seine (Kachal jaal) (Bhagalpur) 
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Shore seine (zero mesh); (chati jal); Uses almost in all sites of river Ganga 

 

 

     
        

             
 

Shooting net (various types) to collect prawn / fish seeds in Hooghly estuary; (Meen jal) 
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Lift net (movable); (Nouka vessal); (Tribeni) Lift net (static); (Genra vessal), (Nabadwip) 
 

Figure 49. Net based fishery (targeting juvenile fishes) 

Sustainability issues related to net based fishery practices in River Ganga : 

1. Replacement of biodegradable cotton twine with non-biodegradable synthetic twine 

as net material leading to ghost fishing by discarded net material in river water. 

2. Operation of zero mesh large sized shore seine (locally called chot jaal / moshari / ber 

jaal) was found prevalent in entire middle and lower stretch of the river catching 

small size fish seed of prized fishes causing growth overfishing and ultimately leading 

to severe decline of fish stock. This has led to destruction of innumerable fish seeds in 

river Ganga. 

3. Similarly, Bag net (Binti jal), Set barrier (Chaurpata jal) and Shooting nets (Meen 

jaal) are causing huge destruction of fish seed of valuable estuarine fish species such 

as Tenualosa ilisha (Hilsa), Polynemus paradiseus (Topse), etc. throughout the year. 

4. Recruitment overfishing was observed in the estuarine mouth when matured Hilsa 

matured brooders are targeted during their breeding migration.  

 

 

  

Figure 50. Bag net catch at estuarine zone of river Ganga. 
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HOOK AND LINE FISHERY  

A total number of 26 different types of baits under 07 

categories were recorded. Baits like prawns and wheat 

ball are randomly used in entire river stretch. Six 

varieties of fish species and four types of insects are used 

for catching carnivorous fishes. Raw flesh of freshwater 

gastropods, bivalves and earthworm are also used. Five specially modified bait moulded with 

fish attractants were recorded. Four different types of arrangement of hook were recorded 

during the study period. Considering the number of fishes targeted in a single operation, it 

can be divided into single hook and multiple hooks. 

Single hooking system: 

 Single hooking system (banshi or barshi) is mostly observed as hobby by angling 

enthusiasts in the surveyed river stretch not contributing much in the total catch. The system 

is found to be operational throughout the year. The entire operation is generally carried out 

from the river bank or shoreline with no such specific spots. 

Pole and line 

In this type of fishing gear, a line with attached hooks is added to a 

long pole generally made up of bamboo twigs. Sometimes lines are 

passed through a small pulley placed at the terminal end of the twig.  
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Hand line 

Somewhat different from the traditional pole and line, fishes 

are caught using hook and line but without any strong 

supportive rod. Here, the lines attached with baited hooks 

are usually thrown at long distances from the shoreline. 

Although, widely used single sinker material is an iron nut weighing about 50gms, cluster of 

5-6 such nuts are also used depending upon the water flow along the estuarine zone of river 

Ganga. 

Drift line 

 Common drift lines (nol barshi) are operated mainly in wetlands / 

bays adjacent to the main river where the flow is relatively low. This 

system is only recorded from Nabadwip (West Bengal) during the study 

period. In this case, a hook is attached to a comparatively short (3.5ft) line 

which are allowed to hung from a hollow short stick made up of locally 

available bamboo or hollow jute sticks of approximately 20.5 cm length. 

Multiple hooking systems: 

Long line 

 Hooks ranging from 500 to 2000 numbers are 

attached with bait which is mostly targeted fish specific. 

Nylon threads with such attached hook and bait are 

suspended with a fixed gap between each other from 

another thicker long nylon ropes in perpendicular manner. This remains fixed at the place of 

operation as heavy sinkers are attached with the line.  
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Aggregation of seven hooks 

 Accumulation of hooks was found to be important and unique 

fishing practices in the middle stretch of the river (Buxar). Seven lines 

with hooks are attached to a main chord typically like a tree branch. 

Specially prepared bait is engraved to individual hooks separately or 

sometimes clubbed together as recorded. Sinkers comprising of heavy 

loaded adhesive mud are accumulated around the main single chord to settle the hooks in the river 

water  

Sustainability issues related to hook and line fishery practices in River Ganga : 

1. Oil extracted from Gangetic Dolphin (Platanista gangetica) locally called ghorboch is 

still in use as a major attractant in bait preparation at entire Bihar stretch of River 

Ganga. 

2. Gangetic River tortoise (Nilsonnia gangetica) is also found to be very susceptible to 

Hook and line fishing. Once those get hooked they are sold in local markets at high 

price instead of releasing back to the river. 

3. Berried Giant freshwater Prawn Macrobracium rosenbergii is caught indiscriminately 

in estuarine stretch using wheat ball during breeding migration causing recruitment 

overfishing. 

4. In the face of rising demand, small sized fishes are also targeted through hook and 

line; Eutropiichthys vacha with ranging from 90 mm to 120 mm are observed to be 

caught in Bally-Uttarpara stretch of river Ganga in West Bengal, Whereas the 

requisite length for attaining maturity for such fishes were reported to be 131 mm to 

140 mm 
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TRAP FISHERY 

 

Trap is a traditional, passive indigenous fishing gear made from locally available ingredients 

like bamboo straps, woods etc. (Hornell, 1929; Gurumayum and Choudhury, 2009). The gear 

is used to catch fishes by luring or diverting them inside and not allowing them to escape 

(Dutta and Bhattacharjya, 2009). Trap fishing is popular among fisherman as it is low cost, 

less time consuming, requires less maintenance without any physical attendant (Manna et al., 

2011).These traps are widely used along the shorelines and wetlands associated with river 

Ganga mostly in monsoon months (June �± August). This period is crucial for the spawning of 

thefishes as well. Thus, unplanned use of these traps is questioning role of the gear in 

sustainable fisheries as fishes irrespective their sizes are trapped.  

             
 

Woka �±20.6 cm dia, 23.5 cm  between rings, 7 cm 
inlet mouth dia (Buxar) 

 
Aarsi (Kursela, Bihar) �± net lined trap 

supported with multiple rings 
 

 
     

 
Aannta (Bhagalpur) �± Cylindrical net made (139 

cm x 64 cm dia x 57 cm middle extension) 
 

 
Duar (Lalbag,Murshidabad) - Dome shaped 

bamboo made trap (105 cm x 90 cm) 
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Ghuni / Dankuni (Farakka) - Rectangular bamboo 
made trap, three grooves with valves (75 cm x 50 

cm x 20 cm) 
 

 
Dholbritti / Gabra (Farakka/ Jangipur) �± 

bamboo made; wheat ball as bait (40 cm x 
20 cm x 12 cm) 

 

              
 

Britti �± Net lined (90 cm X 60 cm x 75 cm) 
(Farakka) 

 

 
Duari Britti - Net lined  (Jangipur, 

Murshidabad) (98 cm length x 98 cm dia x 
20 cm inlet mouth 

 

 
      

 
Jhangi (Patna) �± cylindrical bamboo made with one 

or two valves; wheat ball as bait (25 cm x 12 cm 
dia) 

 

 

Chak jal (attached with bag net to trap cat 

fishes) (Godakhali) (280 cm x 75 cm) 
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Chak jal (Fish / discarded chicken meat as bait 
(targeting crabs) (Estuary) (25 x 25 cm) 

 
Dhol Duar (Lalbag) 50 cm x 20 cm, with wheat 

ball bait 
 

Figure 51. Trap fishery of river Ganga 

Sustainability issues related to Trap fishery practices in River Ganga: 

�¾ Bamboo screen of traps is gradually being replaced with zero mesh net like Aanta, 

Aarsi, Britti, Woka etc. which are not allowing larvae or small sized fishes to escape 

from the trap. This must be regarded as a matter of great concern relating to 

sustainable fisheries as traps are mostly operated along the shoreline where density of 

fish larvae/ juveniles are higher during post spawning period.  

�¾ Replacement of bamboo screen with zero mesh net must be discouraged to sustain the 

fisheries in river Ganga. 

Fishing gears are being modified accordingly with many original traditional gears are going 

into oblivion. Many unfriendly fishing gears with huge destruction capability especially gears 

with zero or small mesh sizes are in use.  Those fishing gears like bag net (Beenti jal), Set 

barrier (Chaurpata jal), Shore seine (Ber/chat jal), etc should be controlled / banned with 

suitable alternative livelihood to the associated fishers. 
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SECTION-VII 

 
(STUDIES ON OPEN VS CLOSED WETLANDS OF 

RIVER GANA) 
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 An open and a closed wetland situated in lower stretch of river Ganga are being 

studied to understand the role of wetlands on fisheries of river Ganga and vice versa. 

 Chhara Ganga (23°25'56.9316'' N, 88°21' 55.3392'' E and 23°27'48.87'' N, 88° 20' 

46.7592'' E) is an ox-bow lake connected with river Ganga throughout the year and is situated 

along margin of river Ganga at Nabadwip. This wetland spreads in two districts of West 

Bengal viz., Purba Bardhaman and Nadia. This wetland is unmanaged and open access to any 

fisherman and fishery in this beel is purely capture based. The main economic activities 

around this wetland are fishing, jute retting and irrigation for paddy and other dry-season 

crops. Kalobaur Beel is an ox-bow lake which is permanently disconnected from river Ganga 

located between 23º36'45.44"N and 88º11'02.20"E. It is located at Dainhat under Katwa-1 

block in Purba Bardhaman district of the West Bengal state. It is said that this beel was 

formed due to change in direction of the river Ganga. The main economic activities around 

this wetland are culture-based fisheries, jute retting and irrigation for paddy and other dry-

season crops. This closed wetland is being stocked under culture based fisheries by the Co-

operative Society. 

 

Fish diversity status 

 

 The study revealed a total of 42 fish species belonging to 10 orders and 21 families 

from the open Wetland whereas 24 fish species belonging to 05 orders and 09 families were 

recorded from closed wetland. Seasonal fish diversity in these two wetlands was represented 

in Figure 52. Fish richness (24 species) is comparatively low in closed wetland and also 

observed dominance of IMCs and Chinese carp (>50%) over indigenous fish species due to 

stocking and loss of connectivity with parent river (Ganga River). It is also observed that fish 
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species richness is observed higher during monsoon season in both wetlands as shown in 

Figure 52. Cyprinidae dominated the diversity in both wetlands contributed about 36% and 

46% in Chhara Ganga and Kalobaur Beel respectively.  

 Small indigenous fish, Ambassids (Glass fish) �± Parambassis lala and P. ranga was 

found the most abundant (>20% of the total catch) in open beel whereas in closed beel IMCs, 

exotic carps (Big head, Grass carp and Common carp) were the most abundant (>50% of the 

total catch) in all seasons. The major fish fauna in open wetland (Chhara Ganga Beel) 

includes Parambassis lala, P. ranga, Mystus vittatus, Macrognathus pancalus, Trichogaster 

lalius, T. fasciatus, Gudusia chapra, Puntius sophore, Pethia spp., Amblypharyngodonmola, 

Cirhhinus reba, Labeo rohita, Salmostoma bacaila, Nandus nandus, Channa spp., 

Notopterus notopterus, etc. While major fish species in the closed wetland (Kalobaur Beel) 

includes Indian major carps (Labeo rohita, Cirhhinus mrigala, Gibelion catla), exotic carps 

such as Ctenopharyngodon idella, Cyprinus carpio, Hypophthalmichthys nobilis, and murrels 

such as Channa striata. Low fish species diversity in closed wetland as observed may be due 

to lack of connectivity with river Ganga preventing auto recruitment of fishes. Seasonal 

migration of fishes for food and reproduction from wetland to river and vice-versa are being 

studied in both the wetlands. 

 

.  

Figure 52. Seasonal fish diversity in selected wetlands associated with river Ganga 
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Water quality status of selected wetlands  

 

To know the environmental condition of the selected wetlands, various physico-chemical 

parameters of water of these wetlands are being studied and the range and mean values of 

these parameters are shown in the Table 10. and Table 11. respectively. The study revealed 

that most of the parameters are found in optimum level in both wetlands. However, �I�U�H�H���&�2�w 

level in closed beel was found high during pre-monsoon season which highlighted more 

detrital decomposition at bottom and its level is also highly varied in both wetlands. Higher 

D.O. and pH in open wetland indicated better environment which influence the fish 

community.  

Transparency found higher round the year because of higher aquatic vegetation in both the 

beels. 

Table 10. Seasonal variation in range and mean values of physico-chemical parameters of 

water in open wetland  

Water 
parameters 

Pre-monsoon Monsoon Post-monsoon 
Range Mean Range Mean Range Mean 

Temp °c 24.0 - 29.9 27.88±2.66 28.8 - 30 29.88±0.50 23.7 - 26.9 25.53±1.20 
pH 7.1 - 9.2 8.16±0.55 7.21 - 8.01 7.32±0.35 7.6 - 8.6 8.03±0.37 

D.O. (ppm) 5.4 - 7.9 5.58±2.68 3.6 - 6.8 4.18±1.85 5 - 7.6 6.4±0.92 
Transparency 
(cm) 

88.5 - 190 154.66±105.41 0 - 426 146.79±126.44 0 - 234 153.98±89.87 

Conductivity 
(µS/cm) 

213 - 372 282.22±48.89 180 - 260 216.66±33.66 238 - 390 275.66±31.57 

Free CO2 (ppm) 0 - 38 7.85±12.76 10 - 100 20.83±38.13 3.6 - 7 4±2.46 
Hardness (ppm) 80 - 140 110.11±19.25 80 -104 93.5±14.40 102 - 126 118.33±15.14 
Alkalinity 
(ppm) 

97 - 156 127.61±18.98 108 - 120 54.5±57.35 128 - 154 141.66±9.41 
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Table 11. Seasonal variation in range and mean values of physico-chemical parameters of 

water in closed wetland    

Water 
parameters 

Pre-monsoon Monsoon Post-monsoon 
Range Mean Range Mean Range Mean 

Temp °c 25 - 30 27.57±1.85 28.1- 29.4 28.96±0.67 27 - 27.2 27.13±0.11 
pH 7.52 - 8.74 7.92±0.31 7.6 - 8.6 7.29±0.25 8.15 - 8.25 8.2±0.05 

D.O. (ppm) 2.4 - 7.8 4.84±1.85 4 - 4.6 4.26±0.30 7 - 7.6 7.33±0.03 
Transparency (cm) 53 - 78 66±6.66 79 - 106 96.33±15.04 84 - 111 93.9±14.87 

Conductivity 
(µS/cm) 

410 - 576 486.71±54.96 450 - 520 493.3±37.8 465-472 469±3.60 

Free CO2 (ppm) 0 - 52 11.66±15.13 2 - 4 2.66±1.15 3 - 6 4.66±1.52 
Hardness (ppm) 140 - 160 150.21±10.05 116 - 160 144.66±24.84 132 - 138 135±3.05 
Alkalinity (ppm) 177 - 190 182.57±8.36 222 - 230 224±5.29 162 - 186 176±12.48 

 

Plankton abundance and diversity of selected beel 

A total of 50 genera belonging to 5 phyla and 30 families of phytoplankton and 19 genera 

belonging from 4 phyla and 8 families of zooplankton were recorded from open wetland 

during the study. The study also revealed a total of 40 genera belonging to 5 phyla and 26 

families of phytoplankton and 18 genera belonging to 2 phyla and 4 families were recorded 

from closed wetland. Phytoplankton diversity is higher in open beel (50 genera) than closed 

beel (40 genera) as observed. Fisheries management activities like fertilization, manuring and 

feeding of stocked fish in closed beel leads to high plankton density in closed wetland (Figure 

53.) 

                                 

Figure 53. Plankton (phytoplankton and zooplankton) diversity in the selected beels 
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Bacillariophyceae (>40% of the total diversity) dominated the phytoplankton diversity in all 

the seasons in open wetland. Chlorophyaceae dominated during Pre-monsoon season and 

Euglenophyceae dominated both in monsoon (46%) and Post monsoon (79%) seasons in 

closed wetland, which may be due to high organic matter present in this wetland. 

 

Table 12. Seasonal variation in plankton density in both open and closed beels  

 

Season Charra Ganga Beel (Open wetland) Kalobaur Beel (Closed wetland) 

Phytoplankton 
(units/l) 

Zooplankton 
(units/l) 

Phytoplankton 
(units/l) 

Zooplankton 
(units/l) 

Pre-monsoon 476 200 320 244 
Monsoon 156 46 790 291 

Post-monsoon 200 33 1309 44 
 

The major phytoplankton species recorded in the open wetland during the study are 

Melosira sp., Pinnularia sp., Navicula sp., Fragillaria sp. whereas in closed wetland major 

phytoplankton includes Pediastrum simplex, Navicula, Aulacoseira, Cyclotella and Nitzschia. 

Keratella and Brachionus are found the most dominant zooplankton in both wetlands in all 

season. 
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Rasbora daniconius Trichogaster lalius Heteropneustes fossilis  

Glossogobius giuris  Puntius sophore Cirrhinus reba 

 

Figure 54. Fish species available from a surveyed open beel adjacent to river Ganga 

 

  

Labeo rohita Aplocheilus panchax  Nandus nandus 
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SECTION-VIII 

 
(SOCIO ECONOMIC STATUS OF FISHERMEN 

COMMUNITY ALONG DIFFERENT SITES OF RIVER 
GANGA) 
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The study was conducted from Buxar to Fraserganj area of Ganga river stretch to understand 

the socio-economic condition, fishing technology, lac of facilities and other aspects of fishers 

obtaining livelihood from river Ganga. 

Age structure 

Age data were collected from 300 respondents and were analaysed during the study from 

Buxar to Fraserganj area. From Buxar to Bhagalpur stretch, majority are 35 to 45 age group, 

few persons are above 55 age group who belong to old age group. Between Farakka to 

Balagarh stretch, most of fishermen ranged between 35 to 45 age group and between Bally to 

Fraserganj area middle age group are majority in fisherman community.  

 

 

 

 

 

 

 

 

Figure 55. Age distribution of fishers along middle to lower stretch of river Ganga 

Education status 

 Education level plays an important role for fishermen to improve knowledge, adopt 

technologies related to production, culture practices and skill development. Present study 

observed that, maximum fisherman population got primary education, very few numbers are 

higher secondary and graduate level and a major population are illiterate. 
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Figure 56. Education status of fishers along middle to lower stretch of river Ganga 
 

Family type 

During the study, from Buxar to Bhagalpur stretch 71% respondent had joint family and 29% 

had nuclear family. Farakka to Balagarh stretch, 43% respondents had nuclear family and 

57% had joint family and Bally to Fraserganj stretch, 47% fishermen had joint family and 

53% had nuclear family.  

 

 

 

 

 

 

 

 

Figure 57. Family pattern of fishers along middle to lower stretch of river Ganga 
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Occupational pattern 

Major portions of fisher community are engaged to mainly capture fisheries. Along with this 

they are also engaged to other activities like agriculture, fish selling, driving of e- rikswa or 

rikswa, spawn collection, net making etc. From Buxar to Bhagalpur stretch major population 

are engaged to spawn collection in monsoon season and fishing activity in other season. 

Between Farakka to Fraserganj stretch, majority are engaged only fishing activities. 

  
 

Figure 58. Occupational pattern of fishers along middle to lower stretch of river Ganga 

 

Income 

The result shows that majority of fishers involved in fisheries along with other activities have 

average monthly income between Rs. 5000-10000 which indicates the economic condition is 

moderate to very poor. Majority group of fishers engaged to only capture fisheries are 

extremely poor condition. 
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Figure 59. Income pattern of fishers along middle to lower stretch of river Ganga 

 

Fishing experience 

 From the present study, wide range of experience of 5-45 yrs in fishing was observed among 

the fishermen. Majority of fishermen are belonging to middle to old age group. Most of them 

had vast knowledge in indigenous fishing technique and also follow the traditional fishing 

method. 

 

 

 

Figure 60. Fishing experiences of fishers along middle to lower stretch of river Ganga 
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Gear ownership 

Fishers are mostly using gill net, seine net, hook & line, some fishers are using drag net, cast 

net, and traps etc. fishers also used meen jaal for collection of spawn. Majority had ownership 

of crafts and gears and few numbers depends on neighbor, sometimes go for hiring also.  

 

 

  

 

 

 

 

 
Figure 61. Gear ownership of fishers along middle to lower stretch of river Ganga 
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(SEED PRODUCTION OF SELECTED FISH SPECIES 
AND FISH SPAWN PROSPECTING STUDY IN RIVER 
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River Ganga, the lifeline of northern India, now a days has been facing several severe 

problems like pollution, siltation, low discharge, low productivity etc.These problems and 

some other human interference are directly affecting the fish yield and lower the fish catch 

quantity for last few decades. Conservation and restoration of rivers is vital for harnessing 

direct and indirect benefits from such ecosystem on sustainable basis. In order to increase the 

abundance of fishes in river Ganga, in-situ conservation and restoration of fishes in different 

depleted stretches might be an excellent way to revive the numbers of fishes in its own 

habitat and to supply the adequate fish to fulfil the growing demand of the nation. For in-situ 

conservation of the wild fishes, breeding is a very imperative activity for getting good quality 

and pure seed. The induced breeding or hypophysation is a common practice since last fifty 

years throughout India. The four priced species of river Ganga which were commonly known 

as Indian Major Carp (IMC), selected for this programme and that are Labeo rohita, Gibelion 

catla, Cirhinnus mrigala and Labeo calbasu.  So, ICAR-CIFRI has been conducted a fish 

breeding program under NMCG project. The total procedure is mentioned below. 

Collection of brooder 

 The wild fishes were collected from different stretches of river Ganga or adjacent floodplain 

wetlands, were stocked in brooder ponds at Nabadwip and Balagarh of West Bengal. The 

area of the broodstock ponds are within two bigha (0.2ha) and almost having 1.5m depth. 

Time to time water was added through bore well to maintain the water level. Almost 200kg 

of brooder fish was collected over the year and reared for breeding. The availability of good 

amount of natural and supplementary feed is maintained to get the improved growth and good 

health of the brooders. The brooder was fed with CIFA Brood Feed and a mixture of Mustard 

Oil Cake : Groundnut Oil Cake : Rice Bran having 1:1:2 ratio, fortified with vitamins and 

minerals at the rate of 3-5% of their body weight basis for gonadal development to get better 
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performance at the time of breeding like better egg quality & egg diameter and increased 

hatching rate. 

 

 

 

 

 

 

 

Figure 62. Collection and transportation of wild fish brooders. 

 

Pond management 

A total of five numbers of ponds were selected for nursery rearing at Balagarh, Hooghly. 

Among these ponds two ponds are almost having three bigha (0.4ha)  area and other three 

ponds were having two bigha (0.2ha) or less than two bigha area. The preparation of these 

ponds was initiated sixty days prior of stocking. At first the Mahua Oil Cake was applied to 

the ponds with a high dose to eradicate the unwanted fishes present in the pond. After 

applying Mahua oil Cake all the fishes started floating and got died for the poisonous effect 

of it. The dead fishes removed instantly by repeated netting. For next 14days ponds remain 

undisturbed. Between these two weeks the poisonous effect of Mahua oil cake has been 

finished. Next day cow dung was used for plankton growth and after two days liming 

(200kg/ha) was done by applying quick lime to maintain the pH level of water to a certain pH 

level (6.9-8.5) which is good for fish health. Before 07 days of stocking geolite and before 02 

days of stocking insecticide was applied to the pond water. A fermented mixture of 

groundnut oil cake, Mustard Oil cake, rice Bran, Yeast, Molasses was applied to the pond as 

Brooder collection from river Brooder transportation tank 
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manure for increase the plankton population in the water. The weeds of the banks were cut 

off before the stocking. 

 

Figure 63. Pond management for in situ conservation 

 

 Breeding 

 The breeding programme was scheduled in the monsoon. Repeated netting was done in 

brooder pond to check the maturity level of stocked fishes in every fortnight before two 

months of breeding. In the early morning of the breeding date the fishes was harvested and 

checked the maturity level once again. Only fully matured fishes were selected for 

breeding.The weight of brooders are varied between 300g to 3kg. The selected fishes kept in 

a hapa for one hour, to strengthen and lower the stress effect during netting and then 

transported to a nearby private hatchery. Physico-chemical parameters of water like dissolved 

oxygen, free CO2, turbidity, electrical conductivity, pH, alkalinity were measured and 

maintained for better breeding result and survival of spawns. There the fishes were kept in a 

circular cemented tank to acclamatized with the environment. The dosage of CPE are 

determined by the body weight of brooders. After eight hours the first dose of Crude Pituitary 

Extract (CPE) injection was injected to the female fishes (2-4mg/kg body weight) and kept 

them in a tank. After five hours the second dose of CPE injection was injected (6-8mg/kg 

body weight) to the same fishes and also the single dose of CPE injection was injected (2-

4mg/kg body weight) to the male fishes. After five hours of second dose of injection the 

Weed clearance Application of KMnO4 Application of Lime 
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stripping was carried out. After stripping the eggs were mixed with the sperm and 

immediately transferred to a cemented hatching pool for fertilization. After sixteen to 

eighteen hours the fertilized eggs were being hatched out. It was found that the fertilization 

rate of eggs was near about 98% and hatching rate of fertilized eggs was almost 90%. 

Approximately 90 cups (Appx. 50000 spawns / cup) of spawn produced after seventy two 

hours of fertilization.       

Table 13. Numbers & weight of brooders using in breeding programme. 

Fish Species Male Female 
Total 

Number 
Total Weight (kg) Total 

Number 
Total Weight (kg) 

Rohu (Labeo rohita) 12 13.9 16 21.8 
Mrigal (Cirrhinus mrigala) 22 14.9 24 21.2 

Catla (Gibelion catla) 1 2.7 2 6 
 

 

Figure 64. Fish breeding procedures. 

 

Transportation, stocking and rearing of spawn 

Twelve lakhs of spawn was transported to ICAR-CIFRI, Allahabad centre for rearing and rest 

of the spawns transported & stocked to three previously prepared nursery ponds. After three 

days netting was carried out in these three ponds for checking the spawn health, growth and 

survivality. After seven days of stocking some of the spawn have been shifted to the 

remaining two nursery ponds for lowering the stocking density of spawn. The spawn were 

fed with milk powder & egg yolk mixture for next two days of stocking. From forth day 

commercial powdered feed was applied for better growth.  

Brooder Health Monitoring Brooders at breeding pool CPE injection to brooders 
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FISH SPAWN PROSPECTING STUDY IN RIVER GANGA 

Rivers are traditional sources of fish seed (Fertilized eggs, spawn, fry and fingerlings) for 

aquaculture. Like the other rivers Ganga river also have a similar role in fish spawn 

collection. The basin of river Ganga drains about 1,060,000 km2 area and the length of the 

main channel is about 2,550 km. For its vast area river Ganga contributed 89.5% of the total 

fish seed produced during 1964 and was considered as the home to Indian major carps (GoI, 

1966). But at that time riverine spawn collection was the main source of fish seed used for 

aquaculture. But after popularization of induced breeding and Chinese circular hatchary the 

rate of riverine spawn collection was declined. 

 

 

 

 

 

 

 

Figure 65. Decadal changes of fish spawn availability from river Ganga 

 

But in other hand the availability of fishes are in a decreasing manner in river Ganga from the 

last few decades. To investigate the actual present situation of fish spawn availability in river 

Ganga ICAR- CIFRI initiated a study on �µ�4�X�D�O�L�W�D�W�L�Y�H�� �D�Q�G�� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �H�Y�D�O�X�D�W�L�R�Q�� �R�I�� �I�L�V�K��

spawn of river Ganga�¶ in 2018 under the �µ�1�$�0�$�0�,���*�$�1�*�(�¶ programme.  
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Site Selection 

The selection of the spots primarily was carried out following the erstwhile CIFRI 

investigation made from 1964 to 1969. Just at the start of pre monsoon, thorough survey was 

conducted during the U.P., Bihar and West Bengal stretch of river Ganga to assess the present 

status of the spots. Few of the sites where extensive collection is in progress is also taken into 

account, while, sites which are nonfunctional are omitted from the present investigation. At 

all these sites, the direct observations were made for quality and quantity of the spawn 

collected at each net. The sites were also assessed from the view point of aqua culturist i.e. 

sites suitable for maximum availability of Indian Major Carps (IMC) and other fishes. The 

spots were also analyzed basis on quick transportation availability and accessibility. 

Considerations were also taken for extent of operational area and location of tributaries if 

any. The positional and structural arrangement of the nets along with the physiographical 

parameters like current velocity, current direction and turbidity and flood level were recorded 

during the time of operation. 

 

 

 

 

 

 

 

 

  Figure 66.  Sampling sites for assessment of fish spawn along river Ganga 
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Table.14. Study sites in different states along river Ganga. 

 

Method of Spwan Collection 

Gear used in spawn collection 

Single walled synthetic (nylon) type shooting nets with tail piece (Gamcha) used in collection 

of spawn. Usually the nets operated in a series of 10-15 nets but in some area single net 

operation have been also observed. The depth of operation of the net is between 2.5-10.2 ft. 

The type of nets used for collection is single walled synthetic (nylon) type nets with common 

tail cum happa chamber. The happa chamber made up of synthetic cloths (derived from 

synthetic saree) attached at the tail portion of the shooting nets is usually serves dual 

purposes: 

Sl. No District, State Sites GPS coordinates 
1 Baliya, U.P Bharauli Pool 25°33.763´N 83°59.021´ E 
2 Baliya, U.P Kotwa Narayanpur 25°33.819´N 83°56.310´ E 
3 Ghazipur ,U.P Birpur Ganga Ghat 25°31.342´N 83°51.341´ E 
4 Buxar, Bihar Ahrauli Pool 25°35.741´N 83°51.341´ E 
5 Ghazipur ,U.P Jamalpur Bridge 25°35.301´N 83°36.306´ E 
6 Ghazipur ,U.P Collector Ghat 25°34.689´N 83°35.027´ E 
7 Ghazipur ,U.P Mahaveer Mandir Ghat 25°33.787´N 83°33.697´ E 
8 Ghazipur ,U.P Koyla Baba Ghat 25°36.672´N 83°41.998´ E 
9 Danapur, Bihar Pipa pool ghat 25°38.368´N 85°2.492´ E 
10 Vaishali, Bihar Mahnar ghat 25°35'11.08"N 85°30'56.76"E 
11 Saran, Bihar Rasulpur Ghat 25°45'23.51"N85° 5'51.74"E 
12 Patna, Bihar Math kedar Ghat �����ƒ�����
�����������³�1�����ƒ�����
�������������( 
13 Patna, Bihar Jethuli Ghat 25°32'0.88"N  85°17'16.11"E 
14 Patna, Bihar Masan Ghat 25°31'21.70"N  85°17'45.03"E 
15 Patna, Bihar Triveni Ghat 25°31'2.40"N  85°18'1.03"E 
16 Patna, Bihar Mohamadpur Ghat 25°31'2.40"N  85°18'1.03"E 
17 Patna, Bihar Nawada Gaon 25°30'14.66"N   85°43'47.11"E 
18 Patna, Bihar Raili pachmala 25°30'18.99"N 85°46'2.47"E 
19 Mokama, Bihar Mokama Ghat 25°23'37.98"N 85°57'4.91"E 
20 Munger, Bihar Yaduvanshi Ghat 25°18'18.71"N86°24'5.93"E 
21 Bhagalpur, Bihar Jhangira 25°14'35.74"N 86°41'57.31"E 
22 Bhagalpur, Bihar Sultanganj Ganga Ghat 25°15'15.77"N 86°44'18.33"E 



130 
 

1. The happa also acts a collection chamber directly. 

2. It allows the fish seeds to remain in the chamber for a minimum of 3 days (72 hr). 

Table.15.  Specification of spawn collection net. 

Length of net 
(cm) 

Width of net 
(cm) 

Ring Dia.(cm) Depth of operation 
(ft) 

No. of bamboo 
used 

280-660 240-564 17-24 2.5-10.2 7-9 

  

Figure 67. Shooting net operations in River Ganga 

Timing of spawn collection 

Though the procedure is only meant for operation during extensive monsoon period (July to 

August) the fishers laying the nets in different locations of the river do not follow any 

specific date to commence. As observed during the present investigation, the engagement of 

the shooting nets virtually starts during the mid months of July. The purpose behind the 

operation in mid July is perhaps the increase in level of river along with extensive water 

velocity which gradually attains its peak during the period. The operation generally as a 

whole concludes in mid August, 
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 Water quality parameters during spawn collection 

The physico chemical parameters were recorded from the spots where the spawn collection is 

in operation. As per the observation, the level of dissolved oxygen is below 5.8-9.0mg/l. As 

expected during monsoon season, the pH in majority of the sites is observed to alkaline 

condition (>8.0). Turbidity Varies from 400NTU to1000NTU in different places. Total 

alkalinity which is an indicator of good aquatic productivity was found in the productive 

range of 75-150 mg/l in all the stations surveyed. Most of the river water remained from 

moderately hard to hard. The ranges usually were observed between 80 to 136 mg/l. 

Storage of Spawn 

The spawn collected from river Ganga are stocked for short time (24-72hr) in different 

method. The two most popular methods of spawn preservation are happa and happa cum 

collection chamber. Top quality seeds of carps are very much essential for storage prior to 

transportation in different locations. But other than that erthen pit, erthen handi also used for 

this short term storage of spawn. 

   
Figure 68. Different spawn storage technique 
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Spawn measurement 

Fish spawns are usually m�H�D�V�X�U�H�G���L�Q���µBati�¶���V�\�V�W�H�P which is an idegenous method. However, 

shape and size of the �µ�%�D�W�L�¶ varies place to place. The �µ�%�D�W�L�¶ is usually made up of metals. 

Items like glass and paper cup are also used in few places.  As estimated, each �µ�%�D�W�L�¶ contains 

5,200 to 55,000 nos. of spawn (approx.) which varies in places. The volume of �µ�%�D�W�L�¶ ranges 

between 60-135 ml.  

   
Figure 69. Different types of �µ�%�D�W�L�¶��used for spawn measurement 

 
Transportation of Spawn 

After collection the spawn are being transported in different locations for marketing. The 

transportation of spawn is carried out in different procedures. Oxygen packed polythene 

packet used for spawn transportation in many places. Other than that, aluminium handi or 

metal tanks with slightly turbid river water are also used for spawn transportation.  

   

Figure 70. Different spawn transportation methods 
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Rearing of spawn 

For qualitative and quantitative analysis of the riverine spawns, the collected live samples 

from different locations were reared in diverse systems like earthen ponds, cemented tanks 

and FRP tanks. A total of five numbers of ponds stretching in West Bengal, Bihar, Uttar 

Pradesh were used for rearing of spawn upto identifiable size. Beside this, cemented and FRP 

tanks at ICAR-CIFRI were also used for spawn rearing. 

 
Figure 71. Spawn rearing in different indoor methods 

 
Feed used in spawn rearing 

Different types of feed were used upto satitation limit for rearing of riverine spawn, due to 

their different feeding habit. For first 3-7 days glucose powder, mixture of milk powder and 

egg yolk, infusoria and different species of zoo plankton and phytoplankton used as feed of 

stocked spawn. After 7 days mixed zooplankton, Artemia naupli, chopped tubefex and 

commercial feed (Powder, Crumble & 1mm) used for rearing. 

        Commercial feed Culture of Artemia naupli  Tubefex Mixture of egg yolk 
   with milk powder 

 

Figure 72.  Feeding ingredient used for indoor spawn rearing 



134 
 

Analysys of spawn 

After reaching the identifiable stage the fishes were identified following taxonomical keys of 

Talwar and Jhingran, 1991. Total 46 species recorded under 19 families. Family Cyprinidae 

dominated the most constituting 18 species while Bagridae with 05 species. Families like 

Notopteridae, Osphronemidae, Channidae, Schilbeidae, Mastacembelidae and Clupeidae 

shared 02 species each. Rest 11 family had one species each. 

 

 

 

 

 

Figure 73. Contribution of different families 

Table.16.  Species identified under the family. 

Cyprinidae (18) : Labeo rohita, L.calbasu, Gibelion catla, L. bata, Cirrhinus mrigala, C. reba, 

Cyprinus carpio, Crossochielus latius, Salmophasia baciala, Salmophasia phulo, Systomus sarana, 

Pethia ticto, Puntius conchonius, Puntius sophore, Amblypharyngodon mola, Cabdio morar, Devario 

devario and Danio rerio  

Bagridae (05) :                             Mystus cavasius, M.tengra, M. blekerii, Sperata aor and Batasio sp. 

Notopteridae (02) :                     Notopterus notopterus and Chitala chitala 

Osphronemidae (02) :               Trichogaster lalius and T.fasciata 

Channidae (02) :                Channa striata and Channa punctata 

Schilbeidae (02) :               Pachypterus atherinoides and Eutropichthys vacha 

Mastacembelidae (02) :  Mastacembelus armatus and Macrognathus pancalus 
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Figure 74. Contribution of Indian Major Carps within Cyprinidae and 
all fishes of river Ganga 

 

 

 

Clupeidae (02) :                Gudusia chapra and Goniolosa manmina 

Siluridae (01) :                            Wallago attu 

Ambassidae (01) :                Chanda nama 

Gobiidae (01) :               Glossogobius sp. 

Sisoridae (01) :                           Bagarius sp. 

Ophicthidae (01) :              Pisodonophis boro 

Loricariidae (01) :             Hypostomus plecostomus 

Heteropneustidae (01) :          Heteropneustis fossilis  

Aplocheilidae (01) :           Aplocheilus panchax  

Pangasiidae  (01) :           Pangasius pangasius 
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     Figure 75. Percent constribution of Indian Major Carp species. 

 

SALIENT OBSERVATIONS OF THE STUDY  

1. After the popularization of induced breeding technique the spawn collection is needbased 

now. So the numbers of fishermen are decreased who are associated with the riverine 

spawn collection. Some of the spawn catch site is in non operational mode which was 

active in previous study. 

2.  The flood having a positive impact on spawn availability. The bulk appearance during 

first two floods in the peak season.  

3. The tributaries are having a role in spawn availability. Spawn production reaches 

maximum when the river water appears a reddish tinge (turbid/red) in colour owing to the 

addition of water of tributaries (Yamuna, Kosi, Gomti and Ajay). 

4.  In this study the spawn abundance and the time of spawn availability are changed. The 

recent fall in spawn abundance in Ganga coupled with the population fall of major carps 

in the upper and middle stretches. As per the previous study spawn collection was carried 

out during the month of May to September but present it is found during July-Aug due to 

the changing pattern of rainfall.  

5. Lastly, most important thing is that there is reduction in both qualitative and quantitative 

spawn in river Ganga. 
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SECTION-X 
(RANCHING CUM AWARENESS CAMPAIGN ON 

SUSTAINABLE FISHERIES AND CONSERVATION FOR 
CONTROLLING OF DESTRUCTIVE FISHING METHODS) 
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As a comprehensive part of the CIFRI-NMCG projec�W�� �H�Q�W�L�W�O�H�G�� �µ�$�V�V�H�V�V�P�H�Q�W�� �R�I�� �I�L�V�K�� �D�Q�G��

fisheries of the Ganga River System for Developing Suitable conservation and restoration 

�S�O�D�Q�¶�� �D�� �I�L�V�K�� �U�D�Q�F�K�L�Q�J�� �S�U�R�J�U�D�P�P�H�� �L�Q�L�W�L�D�W�H�G�� �L�Q�� �G�L�I�I�H�U�H�Q�W�� �G�H�S�O�H�W�H�G�� �V�W�U�H�W�F�K�H�V�� �R�I�� �U�L�Y�H�U��Ganga. 

Under this activity ICAR-CIFRI conducted 20 ranching cum awareness programmes 

and release more than 19 lakhs of Mahseer and IMC fingerling  (produced by breeding 

the Gangetic brooders)  in river Ganga for order to conserve and restoration of IMC & 

Mahseer in river. During this ranching activity ICAR-CIFRI has also doing the mass 

awareness programme of fishers. The fishers were sensitized on the negative effects of 

destructive methods of fishing like mosquito net, toxic chemicals and were advised not to 

catch the juvenile and brooder stocks especially in the breeding seasons (June-August) for 

their sustenance from the River Ganga. The aim being to restore the prized fishes of river 

�*�D�Q�J�H�V���&�,�)�5�,�¶�V���L�Q�L�W�L�D�W�L�R�Q���X�Q�G�H�U���W�K�H���S�U�R�M�H�F�W���K�D�V���F�U�H�D�W�H�G���D�Q���L�P�S�D�F�W���D�P�R�Q�J���W�K�H���O�R�F�D�O���I�L�V�K�H�U�V�� 

Rishikesh; Uttarakhand (23rd May, 2017) 

Objectives and mandate of the programme of ranching at Rishikesh and its likely 

implications on restoration and conservation of biodiversity in river Ganga focusing Mahseer 

and Trouts in hilly stretch was briefly described by Dr. B. K. Das, Principal Investigator of 

the project. Five hundred numbers of Mahseer seed (Tor putitora) ranched in river Ganga in 

this programme. Scientist and officials of different Central and state government 

departments, several non-governmental organizations, students from different universities, 

fishers of nearby areas and local fish traders attended the programme. 
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Figure 76. Ranching at Rishikesh, Uttarakhand. 

 

Barrackpore, West Bengal (26th May, 2017) 

Honourable Union Minister of Water Resources, River development and Ganga Rejuvenation 

Sushri Uma Bharti ji visited ICAR-Central Inland Fisheries Research Institute (CIFRI), 

Barrackpore, Kolkata on 26th May, 2017. On this occasion two main prized warm water 

fishes Rohu (Labeo rohita) and Catla (Gibelion catla) have been released under the project 

by Sushri Uma Bharti, in river Ganga at Barrackpore, West Bengal. 

 

Figure 77.  Ranching at Barrackpore by Hon. Former MIC Sushri Uma Bharti ji  
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Allahabad; Uttar Pradesh (1st August, 2017) 

Ranching of seed of Indian Major Carps like Catla (Gibelion catla), Rohu (Labeo rohita), 

Mrigal(Cirrhinus mrigala) in the Ganga river was organized by ICAR-Central Inland 

Fisheries Research Institute (Regional Centre Allahabad) under its pilot project NMCG 

(National Mission for Clean Ganga). The event was attended by the students of from nearby 

University, fishers of nearby villages, fish traders of Sadiapur, Daraganj & Mehdauri and 

local people living on the bank of the Ganga and Yamuna. The event was graced by Hon. 

Minister of State (Dept. of Animal Husbandry and Fisheries) Shri Jai Prakash Nishad. Dr. 

B.K. Das, PI of the project, expressed his concern of recruitment over fishing of brooder 

stock during the breeding season and growth over fishing of the child of the fishes 

(fingerling) during raining season which in turn hampers biodiversity finally affecting the 

livelihood of fishermen community. Expressing their views, representatives from Ganga 

Vichar Manch and several other NGOs suggested measures to reduce pollution and to 

�L�Q�F�U�H�D�V�H�� �W�K�H�� �I�L�V�K�H�V�� �L�Q�� �W�K�H�� �U�L�Y�H�U���� �'�X�U�L�Q�J�� �W�K�L�V�� �S�U�R�F�H�V�V�� �S�D�P�S�K�O�H�W�V�� �N�Q�R�Z�Q�� �D�V���³Ganga Ko Aviral 

�%�D�K�Q�H�� �'�R�´�� �D�V�� �D�� �J�X�L�G�L�Q�J�� �S�U�L�Q�F�L�S�O�H�� �W�R�� �U�H�V�W�R�U�H��Ganga and livelihood of fishermen community 

was released by the Minister during programme.   

  

Figure 78. Ranching at Allahabad, Uttar Pradesh  

  

http://www.fao.org/fishery/culturedspecies/Cirrhinus_mrigala/en
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Balagarh; West Bengal (03rd November 2017) 

ICAR- Central Inland Fisheries Research Institute, Barrackpore under its mega project 

�µ�1�D�P�D�P�L�� �*�D�Q�J�H�¶ and under cooperation with Sripur Balagarh Matsyajibi Cooperative 

Society (Balagarh, West Bengal) ranched 60,000 seeds of Indian Major Carps in River 

Ganga. Participation of more than 100 local fishermen for the sustainable development of 

aquatic life was the reflection. Besides stressing upon self-reliance of the fishers, Dr. Basanta 

Kumar Das (Principal Investigator) urged to utilize the invaluable resource of river Ganga by 

just adopting the conservation practices. He demanded more pro-activism and mentioned that 

Ganga �I�L�V�K�H�U�\�� �F�D�Q�� �R�Q�O�\�� �E�H�� �U�H�V�W�R�U�H�G�� �W�K�U�R�X�J�K�� �µ�&�R�P�P�X�Q�L�W�\�� �S�D�U�W�L�F�L�S�D�W�L�R�Q�¶�� �Z�K�H�U�H�� �*�R�Y�W����

organizations and fishermen have to work together to achieve the goal. Local Member of 

Legislative Assembly (M.L.A) Mr. Ashim Majhi requested to avoid littering activities in 

river Ganga and highlighted that traditional practices should not be overpowered by 

prejudice. 

Figure 79. Ranching at Balagarh, West Bengal  
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Varanasi; Uttar Pradesh (11th November, 2017) 

ICAR-CIFRI organized a fish ranching event on 11th November 2017 at Dasaswamedh Ghat, 

Varanasi, Uttar Pradesh. During this program ranching of 5000 nos of advanced fingerling of 

IMCs was done in River Ganga at Dasaswamedh Ghat, Varanasi. Dr. Rakesh Singh (Banaras 

Hindu University, Varanasi) was the chief guest at the event where he have shared his 

experiences and presented suggestions regarding restoration of fisheries of river Ganga.  

Fishers were also awaked about the rising concerns of river pollution and their impacts on the 

ecosystem. Event was attended by large numbers of students and local people. 

 

Figure 80. Ranching at Varanasi, Uttar Pradesh. 

Sringverpur, Allahabad (05th  December, 2017) 

Fish ranching and awareness programme organized by ICAR- CIFRI, Allahabad Centre on 

05.12.2017. 10000 nos. of IMC fingerlings were released in river Ganga. Mr. P.S. Pandey, 

Ex-MLA, U.P. graced the occasion and give his comments to the fishers who were present 

there. 

Barrackpore; West Bengal (21st November, 2017) 

ICAR-CIFRI has celebrated �µ�:�R�U�O�G�� �)�L�V�K�H�U�L�H�V�� �'�D�\�¶ at Barrackpore on 21.11.2017. In this 

occasion, a total of 20,000 (Twenty thousand) Indian Major Carp seed has been released in 
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river Ganga at Daspara Ghat, Barrackpore under Namami Gange Project. Dr. D. K. De, 

renowned expert in Hilsa (Tenualosa ilisha) fisheries highlighted about construction of huge 

number of barrages/ dams causing water abstraction and thereby hindering migration of 

fishes. Director CIFRI mentioned about the importance of ranching which can increase 

�I�L�V�K�H�U�V�¶�� �L�Q�F�R�P�H�� �I�U�R�P�� �U�L�Y�H�U�V�� �W�K�D�W�� �F�D�Q�� �\�L�H�O�G�� �µ�*�U�H�H�Q�� �I�L�V�K�� �L�Q�� �%�O�X�H�� �H�F�R�Q�R�P�\�¶���D�Q�G�� �W�K�H�U�H�E�\��

improved livelihood of very poor fisher folks. 

 

Figure 81. Ranching at Barrackpore, West Bengal. 

 

Nabadwip; West Bengal (21st January, 2018) 

The institute has performed ranching of 50,000 (Fifty thousand) seed of Indian Major Carp in 

river Ganga at Nabadwip, West Bengal.  The entire event took place in the holy place at 

Prachin Mayapur, Nidaya Ghat. Mr. Nibasi Ch. Das, Assistant Fishery Officer, Govt. of West 

Bengal requested fishers not to use zero mesh drag net and described about different 

Government schemes which may improve the livelihood of fishers who have to come 

forward to take advantages of those schemes. Mr. Pundarikakhya Saha, MLA, Nabadwip who 

visited the meeting site and extended his full support to the program. On his behalf, Mr. 

Sukumar Rajbanshi, local councilor, Nabadwip Municipality requeste the State and Central 

Govt. officials to take immediate measures to stop severe river bank erosion in the area. He 
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requested fishers not to kill the released fishes immediately but allow them to growand breed 

so that, the fish stock can be restored.  

 

Figure 82. Ranching at Nabadwip, West Bengal. 

 

Barrackpore; West Bengal (15th March, 2018) 

ICAR-Central Inland Fisheries Research Institute, Barrackpore, Kolkata celebrates its 

Platinum Jubilee for having completed its Glorious Presence. On this grand occasion, and to 

restore prized Major Carp fisheries of river Ganga, a total of 50,000 (fifty thousand) Rohu, 

Catla, Mrigal fingerlings have been released in the river at Barrackpore. The event was 

graced by number of eminent scientists and officials including Deputy Director General (Fy. 

Science) Dr. J.K. Jena, Padmashree Awardee & Dolphin man of India Prof. R. K. Sinha. Dr. 

Sandeep Behera, Consultant, Biodiversity, NMCG, New Delhi emphasized the need for 

ranching, conservation of wetlands in Ganga basin and conducting awareness programmes to 

sensitize the community living in the vicinity. 
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Figure 83. Ranching at Barrackpore, West Bengal. 

Allahabad; Uttar Pradesh (27th March, 2018) 

ICAR-CIFRI, Allahabad conducted a mass awareness programme cum ranching of IMC seed 

in Ganga river at Fatepurghat on 27th March, 2018 under NMCG (National Mission for Clean 

Ganga) to restore and conserve the depleting fish stock in the river Ganga. A total of 20,000 

(twenty thousand) advanced fingerling of IMC seed were ranched in the river. Dr. R. S. 

Shrivastava, Head of the division, ICAR-CIFRI, Allahabad enlightened the different causes 

for the depleting of fish diversity of the river Ganga to the different fishers of the region. The 

fishers were informed about the ranching programme which is an important component of 

Namami Gange programme. Scientist�±fishers interaction was held in the event. More than 60 

fishers participated in the programme.  

      
 
 

 

Figure 84. Ranching at Fatehpur Ghat, Allahabad, Uttar Pradesh. 
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Bally; West Bengal (05th September, 2018) 

Ranching cum awareness campaign was organized on 5th September, 2018 at Barendrapara 

Ghat, Bally, Howrah, West Bengal. A total of 5 lakh fry of species like Rohu, Catla, Mrigal 

and Calbasu were ranched in the event. Dr. B. K. Das, Director of the Institute and Principal 

Investigator, CIFRI-NMCG project highlighted about the progress made by the institute 

under the project covering habitat data, biotic communities, fish diversity, stock assessment 

etc. He highlighted the need of ranching in river Ganga which in turn will ensure unremitting 

livelihood for the fishers encompassing the biodiversity and ecological integrity. On the 

occasion, Swami Atmapriyananda ji Maharaj, Vice Chancellor, Ramakrishna Mission 

Vivekananda Educational and Research Institute, Belur addressed the gathering. He stated 

�W�K�D�W�� �W�K�H�� �S�U�H�D�F�K�L�Q�J�¶�V�� �R�I�� �6�Z�D�P�L�� �9�L�Y�H�N�D�Q�D�Q�G�D�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �S�X�U�L�W�\�� �R�I�� �R�X�U�� �+�R�O�\�� �5�L�Y�H�U��Ganga. 

He said purity of the river will sustain only if we can make a coordinated approach. Swami 

Girashananda ji Maharaj, Manager, Ramkrishna Matha and Ramkrishna Mission, Belur 

Math, delivered the presidential address on the event. Giving credit to the efforts of Central 

Inland Fisheries Research Institute, Swami ji reckoned about the ongoing degrading situation 

of the holy river and urged the local people to initiate active coordination. 

      
Figure 85. Ranching at Bally Ghat, West Bengal. 
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Barrackpore; West Bengal (02nd October, 2018) 

To commemorate 150th Birth anniversary of Mahatma Gandhi, and as a part of Namami 

Gange initiative ICAR-CIFRI created a fish ranching programme on 2nd October, 2018 at 

three consecutive Ganga ghats (Seoraphully, Mangal pandey and Gandhi ghat) at 

Barrackpore, Kolkata, West Bengal. On the occasion, Shri Nabin Naik, Director, Neheru 

Yuva Kendra Sangathan graced the event as a guest. As a part of the event, total of 2.8 Lakhs 

of fingerling of Rohu, Catla, Mrigal were released in river Ganga in different adjacent ghats. 

Bilingual pamphlets were distributed among the local fishermen & were awaked regarding 

the rising concern.  

        
 

Figure 86. Ranching at Bally Ghat, West Bengal. 

Sangam, Allahabad (02nd October, 2018) 

Five thousand of IMC (Rohu, Catla and Mrigal) seed were ranched in river Ganga on this 

programme. 
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Mayapur, West Bengal (06th November, 2018) 

ICAR-Central Inland Fisheries Research Institute organized a river ranching cum fishermen 

awareness programme on 6th November, 2018 at Swarupganj Ghat, Nabadwip, Nadia,West 

�%�H�Q�J�D�O�� �X�Q�G�H�U�� �W�K�H�� �µ�1�D�P�D�P�L�*�D�Q�J�H�¶�� �S�U�R�J�U�D�P�P�H���$�V�� �D�� �S�D�U�W�� �R�I�� �W�K�H�� �S�U�R�J�U�D�P�P�H���� ������ �O�D�N�K�V�� �V�H�H�G��

offishes like Calbasu, Mrigal&Rohuwere released in the river Bhagirathi (Ganga) in front of 

the holy ISKCON temple, Mayapur.The programme was attended by more than 150 local 

active fishermen and their family members.  The event was well covered by several local 

print media and electronic media. As a part of the programme, 03 lakhs seed of fishes like 

Calbasu, Mrigal & Rohu were released in the river Bhagirathi (Ganga) in front of the holy 

ISKCON temple, Mayapur. 

 

 

Figure 87. Ranching at Mayapur, West Bengal. 
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Barrackpore, West Bengal (20th November, 2018) 

A ranching cum awareness programme was organized on the occasion of World 

Fisheries Day at Daspara Ghat, Barrackpore, West Bengal on 20th November, 2018. 

As a part of this programme 02 lakh IMC fingerling were released in river Ganga. 

Shri Nabin Naik, Director, Neheru Yuva Kendra Sangathan was expressed his view in 

fisheries of river Ganga to the fishers. 

 

Figure 88. Ranching at Barrackpore, West Bengal. 

 

Ramayaghat, Mirzapur (26th November,2018) 

Another fish ranching programme at Ramayaghat, Mirzapur was conducted on 26th 

November 2018. 10000 IMC (Rohu, Catla, Mrigal) were released in river Ganga. Dr. Varshi, 

DDF, Govt. of U.P. was preset in this occasion and aware the fishers about the fish & 

fisheries of river Ganga. 

Sirsa, Allahabad (04th December, 2018) & Karaghat, Kousambi, Allahabad (05th 
December, 2018) 

 

Concurrence ranching cum mass awareness program at Sirsaghat (Allahabad) and Kade dham 

ghat (Kaushambi), Uttar Pradesh was organized on 4th and 5th December, 2018 respectively. 

A total of 30000 advance Indian Major Carp (Rohu, Catla & Mrigal) fingerlings were 
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ranched in the river Ganga with wide mass media coverage. Mr. M. N. Pathak, Ret. Principal, 

Sirsa Inter College delivered his valuable comments on fish and fisheries of river Ganga at 

Sirsaghat. 

Figure 89. Ranching at Allahabad, Uttar Pradesh. 

 

Kumbh Mela, Prayagraj (15th January to 4th March 2019) 

In the presence of Honourable Minister Mr. Nitin Gadkari (Ministry of Water Resources, 

River development and Ganga Rejuvenation, Govt. of India) a total of 10,000 juveniles of 

Indian Major Carp were ranched in river Ganga on 08.02.2019 in the event of Kumbh Mela, 

2019 at Allahabad.  

                                            

Figure 90. Ranching in Kumbh mela at Allahabad, Uttar Pradesh 
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Sl 
No. Date Place Species No. Distinguished Guest 

01 23.05.2017 Rishikesh, 
Uttarakhand Mahaseer 500 

Mr. Sanjeev Kumar Balyan, State 
Minister, Ministry of water resources 

river development and Ganga 
rejuvenation, GOI 

02 26.05.2017 Barrackpore, West 
Bengal IMC 2,500 

Sushri Uma Bharti,  Minister of Water 
Resources, River development and 

Ganga Rejuvenation 

03 01.08.2017 Narayani Ashram, 
Allahabad IMC 10,000 Shri. Jai Prakash Nishad, Minister of 

State, U.P. 

04 03.11.2017 
Balagarh, West 

Bengal IMC 60,000 
Mr. Ashim Majhi MLA, Balagarh 

Constituency, W.B., Mrs. Popi 
Mustafi, Panchayet Pradhan, Balagarh 

05 11.11.2017 
Dasashwamedh 
Ghat, Varanasi, 
Uttar Pradesh 

IMC 5,000 Mr. B. N. Singh, A.F.D.,U.P. 

06 05.12.2017 Sringverpur, 
Allahabad IMC 10,000 Mr. P.S. Pandey, Ex-MLA, U.P. 

07 21.11.2017 Barrackpore, West 
Bengal IMC >20,000 Dr. D. K. De, Former HoD, ICAR-

CIFRI 

09 21.01.2018 Nabadwip, West 
Bengal IMC >1,00000 

Mr. Pundarikakhya Saha, MLA, 
Nabadwip, Mr. Sumanta Biswas, 

FEO, Nabadwip Block, Mr. Nibashi 
Ch. Das, AFO, Nabadwip Block 

10 15.03.2018 Barrackpore, West 
Bengal IMC 50,000 

Padmashri Prof. (Dr.) R. K. Sinha, 
Vice Chancellor, Nalanda Open 
University, Bihar,  Dr. Sandeep 

Behera, Consultant, Biodiversity, 
NMCG, New Delhi,  Dr. J. K. Jena, 

DDG (Fisheries Science), Indian 
Council of Agricultural Research 

11 27.03.2018 

Fatehpurghat, 
Kausambi 

Allahabad, Uttar 
Pradesh 

IMC 10,000 Mr. O. M. Ram, DDF, Govt. of U.P. 

12 05.09.2018 

Barendrapara 
Ghat, Bally, 

Howrah, West 
Bengal 

IMC 50,0000 

Swami Girashananda ji Maharaj, 
Manager, Ramkrishna Matha and 
Ramkrishna Mission, Belur Math,  

Swami Atmapriyananda ji Maharaj, 
Vice Chancellor, Ramakrishna 

Mission Vivekananda Educational 
and Research Institute, Belur 

13 02.10.2018 Barrackpore, West 
Bengal IMC 2,80,000 Shri Nabin Naik, Director, Neheru 

Yuva Kendra Sangathan 

14 02.10.2018 Sangam, 
Allahabad IMC 5000 Dr. R. S. Srivastava, HoD, CIFRI-

Allahabad 

15 06.11.2018 Mayapur, West 
Bengal IMC 3,00000 

Mr. Haridas Debnath,  Sabhapati 
Panchayet Samiti, Nabadwip,  Mr. 
Sirajul Seikh, Pradhan, Swarupganj 

Gram Panchayet 

Table 17.  Details of fish ranching programme by ICAR- CIFRI under NMCG Project in river Ganga 
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Sl 
No. Date Place Species No. Distinguished Guest 

16 20.11.2018 Barrackpore, 
West Bengal IMC 2,00000 Shri Nabin Naik, Director, Neheru Yuva 

Kendra Sangathan 

17 26.11.2018 Ramayaghat, 
Mirzapur IMC 10000 Dr. Varshi, DDF, Govt. of U.P. 

18 04.12.2018 Sirsa, Allahabad IMC 10000 Mr. M. N. Pathak, Ret. Principal, Sirsa 
Inter College 

19 05.12.2018 
Karaghat, 
Kousambi, 
Allahabad 

IMC 20000 Mr. Sunil Singh, F.D.O., U.P. 

20 08.02.2019 Kumbh Mela, 
Allahabad IMC 10,000 

�0�U�����1�L�W�L�Q���*�D�G�N�D�G�L�����+�R�Q�¶�E�O�H���0�L�Q�L�V�W�H�U���� 
Minister of Water Resources, River 

Development and Ganga Rejuvenation , 
Govt. of India 



153 
 

 

 

 

 

 

 

SECTION-XI 

 
(WORKSHOPS, EXHIBITIONS AND RIVER BANK 

PLANTATIONS) 

 

 

 
 

 

 

  



154 
 

CIFRI-NMCG PROJECT WORKSHOPS 

�¾ Shri Shyama Charan Gupta, Member of Parliament (M.P.), Allahabad formally 

launched the programme and inaugurated the NMCG Research Centre and Laboratory 

set up under the project on 07.07.2016. The distinguished guest present on the 

occasion were Prof. U. C. Srivastava, General Secretary, National Academy of 

Sciences, Allahabad; Dr. B. K. Dwivedi, Director, Bioved Institute, Allahabad; Dr. S. 

P. Singh, retired Head of Allahabad Regional Centre of CIFRI.  More than 95 

participants including fishers, fish traders, serving and retired scientists of CIFRI, 

researchers, representatives of local institutions and students participated in the 

programme. Prof. R. K. Kole, Head, Department of Agricultural Chemicals, Bidhan 

Chandra Krishi Viswavidyalaya and a renowned researcher on ecology and pollution 

of River Ganga was the Chief Guest in the program at CIFRI, Barrackpore. Dr. M. K. 

Das, Former Head, FREM Division, CIFRI and a noted scientist with significant 

contribution on Ganga fisheries research was present in the program as Guest of 

Honour. More than 80 participants including Ganga researchers, scientists, technical 

officers, students, etc. were present in the workshop. A laboratory was inaugurated as 

�³�1�D�P�D�P�L�� �*�D�Q�J�H�� �)�L�V�K�� �5�H�V�H�D�U�F�K�� �&�H�Q�W�U�H�¶�� �D�W�� �W�K�H�� �J�U�R�X�Q�G�� �I�O�R�R�U�� �R�I�� �W�K�H�� �P�D�L�Q�� �E�X�L�O�G�L�Q�J�� �R�I��

CIFRI HQ during the occasion. Local print media gave adequate coverage to the 

activities of the programme. 
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�¾ ICAR-Central Inland Fisheries Research Institute, Barrackpore, Kolkata celebrates its 

Platinum Jubilee for having completed its Glorious Presence. On this momentous 

�P�L�O�H�V�W�R�Q�H�� �R�I�� �W�K�H�� �L�Q�V�W�L�W�X�W�H�� �D�� �Z�R�U�N�V�K�R�S�� �R�Q�� �µBiodiversity of river Ganga and its 

Conservation for Sustainable Fisheries�¶�� �Z�D�V�� �R�U�J�D�Q�L�]�H�G�� �R�Q��15th March at CIFRI, 

�0�R�Q�L�U�D�P�S�R�U�H���� �%�D�U�U�D�F�N�S�R�U�H�� �X�Q�G�H�U�� �W�K�H�� �µ�1�D�P�D�P�L�� �*�D�Q�J�H�¶�� �S�U�R�J�U�D�P�P�H���� �I�R�U�� �K�R�O�L�V�W�L�F��

fisheries development of river Ganga.As a comprehensive approach to restore prized 

Major Carp fisheries of river Ganga, a total of 50,000 Rohu, Catla, Mrigal fingerlings 

have been released in the river at Barrackpore. The event was presided over by Hon. 

Deputy Director General of Fishery Science (ICAR) DR. J. K. Jena. Many renowned 

experts including Padmashri awardee Professor (Dr.) R. K. Sinha and Biodiversity 

   

Launching workshop of NMCG project at CIFRI, 
Allahabad Centre 

�,�Q�D�X�J�X�U�D�W�L�R�Q���R�I���µ�1�D�P�D�P�L���*�D�Q�J�H���)�L�V�K���5�H�V�H�D�U�F�K��
�&�H�Q�W�U�H�¶���D�W���$�O�O�D�K�D�E�D�G 

 

Launching program at ICAR-CIFRI HQ, Barrackpore 
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expert (NMCG) Dr. Sandeep Behera have exchanged their views for sustainable 

biodiversity including fisheries of river Ganga. The event was attended by number of 

eminent scientists, students and research scholars.  

 
 

Dignitaries on the dais Prof. Dr. R.K. Sinhala delivering on diversity of 
river Ganga 

  
DDG (Fy.) ICAR  delivering on present health of  

River Ganga 
Director & PI NMCG delivering on ongoing 

project status at the event 
                                       

                                                 
 

Participants in the Workshop 
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CIFRI-NMCG PROJECT IN EXHIBITIONS 

Several exhibitional campaigns have been highlighted by ICAR-CIFRI under the present 

�1�D�P�D�P�L�� �*�D�Q�J�H�� �S�U�R�M�H�F�W���� �$�� �W�R�W�D�O�� �R�I�«�� �H�[�K�L�E�L�W�L�R�Q�V�� �K�D�Y�H�� �E�H�H�Q�� �V�X�F�F�H�V�V�I�X�O�O�\�� �F�R�P�S�O�H�W�H�G�� �V�R�� �I�Dr 

with detail mentioned below. 

Table 18. Exhibition details conducted under CIFRI NMCG project 

Sl no. Place  Exhibition Year 
01. Science City, Kolkata, West 

Bengal 
International Conference on 

Aquatic Resource and 
Sustainable Management 

2016 

02. ICAR- CIFRI, Barrackpore, West 
Bengal 

Visit of Sushree Uma 
Bharati 

2017 

03. Sunderban, West Bengal Sunderban Kristi Mela 2018 
04. Prayagraj, Uttar Pradesh Kumbh Mela 2019 

  

1. ICAR-CIFRI, Barrackpore displayed posters related to different aspects of river 

Ganga with an emphasis of fish and fisheries in the pavilion allotted to NMCG in 

International Conference on Aquatic Resource and Sustainable Management held at 

Science City, Kolkata during 17-19 February, 2016. The displayed posters included 

(i) The Ganga river: water quality and fisheries; (ii) Riverine ecology and fisheries; 

(iii) Invasion of exotic fishes in the river Ganga; (iv) Fishes of river Ganga; (v) River 

Ganga at a glance; (vi) NMCG project on restoration of Ganga fisheries (vii) Existing 

fishes of the Hooghly estuary; (viii) Fish and Fishery of river Ganga; (ix) 

Management of Hilsa fisheries; (x) Temporal changes in fish landing of river Ganga 

at Allahabad. CIFRI publications (books, bulletins, leaflets etc) on river Ganga and its 

tributaries like Yamuna including estuarine zone of river Ganga i.e. Hooghly-Matlah 

estuary and Sundarban were also displayed in the stall. The pavillion was visited by 

almost all the participants of the conference. Visitors included Mr. Rabiranjan 

Chattopadhyay, Minister for the departments of Technical Education and Training, 
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Science and Technology and Biotechnology, Government of West Bengal; Dr. J. K. 

Jena, Deputy Director General (Fisheries), ICAR, New Delhi; Dr. Saptarshi Biswas, 

Deputy Director, Dept. of Fisheries, Govt. of West Bengal; Prof. Rakesh K. Bhagat, 

Tribhuvan University, Nepal; Prof. Wing-Keong Ng, University Saina, Pennang, 

Malaysia, Dr. Krishna Das, University of Liege, Belgium; Dr. Binoy K. Chakraborty, 

Bangladesh etc. Distinguished professors, researchers, scholars of different Indian 

Universities, Institutes, colleges, etc also visited the NMCG pavilion and 

acknowledged the values of posters / publications describing different aspects of river 

Ganga. There is very high demand of several posters and books by the visitors who 

have placed their indent for those publications related to Ganga. Books /posters 

describing fish diversity with fish photo were having more demand by the visitors. 

�0�R�V�W�� �R�I�� �W�K�H�� �Y�L�V�L�W�R�U�V�� �H�[�S�U�H�V�V�H�G�� �W�K�H�L�U�� �V�D�W�L�V�I�D�F�W�L�R�Q�� �D�I�W�H�U�� �J�R�L�Q�J�� �W�K�U�R�X�J�K�� �µ�K�L�J�K�Oy 

�L�Q�I�R�U�P�D�W�L�Y�H�¶���S�R�V�W�H�U�V���D�Q�G���S�X�E�O�L�F�D�W�L�R�Q�V���U�H�O�D�W�H�G���W�R���5�L�Y�H�U��Ganga.  

 

Mr. Rabiranjan Chattopadhyay, Minister, Government of 
West Bengal, India visiting NMCG stall 

Dr. J. K. Jena, DDG (Fy) with Dr. V. R. 
Suresh, Director, CIFRI; Dr. B. K. 
Mahapatra, In-charge, CIFE Reg. 

centre, Kolkata; Dr. P. P. Chakraborty, 
CIFA Reg. Centre, Rahara and other 

dignitaries in NMCG pavilion 
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Prof. N. C Dutta, noted educationist and Retd. Prof., 
University of Calcutta discussing some points in the 

poster 

Smt. Kalyani Dutta, sister of Late Prof. 
Hiralal Chaudhuri, father of induced 

breeding in the NMCG stall 

  

 

Visitors going through publications related to river Ganga 
and placing their requisitions 

Displayed materials attracted large 
number of visitors to the NMCG stall 

  

 

Dr. R. K. Manna, NMCG project team member 
describing the present status of river Ganga to the visitor 

visitors of the NMCG stall is getting 
clarified about different aspect of 

fisheries of river Ganga  
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Mr. Raju Baitha, NMCG project team member answering 
to the queries of the visitors 

Visitors placing their valuable comment 
and requisition for the displayed 

publications on Ganga 

 

2. Former Honourable Union Minister of Water Resources, River development and 

Ganga Rejuvenation Sushri Uma Bharti ji visited ICAR-Central Inland Fisheries 

Research Institute (CIFRI), Barrackpore, Kolkata on 26th May, 2017. She took part in 

river Ranching programme at Barrackpore and was briefed about the project 

activities. 

�5�H�O�H�D�V�H���R�I���,�0�&���I�L�V�K���V�H�H�G���E�\���+�R�Q�¶�E�O�H Minister, 
Sushri Uma Bharti ji in river Ganga at Barrackpore 

�$�G�G�U�H�V�V���E�\���+�R�Q�¶�E�O�H���0�L�Q�L�V�W�H�U�����6�X�V�K�U�L���8�P�D���%�K�D�U�W�L���M�L��
to the Fishers of river Ganga during ranching 

program 
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Dr. B. K. Das, Director, ICAR-CIFRI showing 
exhibits related to river Ganga to the H�R�Q�¶�E�O�H��

Minister 

�$�G�G�U�H�V�V���E�\���+�R�Q�¶�E�O�H���0�L�Q�L�V�W�H�U�����6�X�V�K�U�L���8�P�D���%�K�D�U�W�L���M�L��
in the Auditorium of ICAR-CIFRI, Barrackpore 

 

3. �7�K�H�� �³Ganga �9�U�L�N�V�K�D�U�R�S�D�Q�� �6�D�S�W�D�K�´�� �Z�D�V�� �F�H�O�H�E�U�D�W�H�G�� �G�X�U�L�Q�J�� ����st July, 2017 by ICAR-

Central Inland Fisheries Research Institute, Barrackpore, West Bengal under NMCG 

�S�U�R�M�H�F�W�� �H�Q�W�L�W�O�H�G�� �µAssessment of fish and fisheries of the Ganga River System for 

�'�H�Y�H�O�R�S�L�Q�J�� �6�X�L�W�D�E�O�H�� �F�R�Q�V�H�U�Y�D�W�L�R�Q�� �D�Q�G�� �U�H�V�W�R�U�D�W�L�R�Q�� �S�O�D�Q�´��with main objective of 

restoration, rejuvenation and conservation of the Ganga River basin. The programme 

was inaugurated by Dr. B. K. Das, Director, ICAR-CIFRI and PI, CIFRI-NMCG 

project with planting sapling of a mango tree on the bank of river Ganga at 

Barrackpore. All the staffs of the institute participated in the programme and planted 

more than 300 saplings of Jack fruit, Java Plum (Jamun) and Mango tree on the river 

bank. The purpose of planting such tree saplings were to prevent soil erosion of river 

bank and contribute to the future benefits of the local people of Barrackpore by 

making environment healthy and prosper. 
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Planting of tree saplings near Ganga river bank 

 

4. As a comprehensive part of the CIFRI-�1�0�&�*�� �S�U�R�M�H�F�W�� �H�Q�W�L�W�O�H�G�� �µ�$�V�V�H�V�V�P�H�Q�W�� �R�I�� �I�L�V�K��

and fisheries of the Ganga River System for Developing Suitable conservation and 

�U�H�V�W�R�U�D�W�L�R�Q�� �S�O�D�Q�¶���� �,�&AR-CIFRI, Barrackpore has participated in a nine day long 

exhibition hosted by a local Non Governmental Organization (Milan Tirtho Society) 

from 20th Dec to 29th Dec 2018 at Kultoli, Sunderban (West Bengal). The exhibits in 

�W�K�H���µ�1�D�W�L�R�Q�D�O���0�L�V�V�L�R�Q���I�R�U���&�O�H�D�Q��Ganga�¶���S�D�Y�L�O�L�R�Q���V�K�R�Z�F�D�V�H�G���Y�D�U�L�R�X�V���R�Q�J�R�L�Q�J���D�F�W�L�Y�L�W�L�H�V��

�R�I���W�K�H���L�Q�V�W�L�W�X�W�H���X�Q�G�H�U���W�K�H���S�U�R�M�H�F�W���µ�1�$�0�$�0�,���*�$�1�*�(�¶���� 

NMCG CIFRI Pavillion at Sunderban Mela, 
2018 

Shri. Badaruddoza Khan at  NMCG pavillion 
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Pavilion included various publication of NMCG describing overall activities by NMCG to 

make the river Ganga clean. The CIFRI NMCG pavilion was inaugurated by Honorable 

Member of Parliament (Lok Sabha) Shri. Badaruddoza Khan on 20th December, 2018. 

Further, the exhibition pavilion was also visited by Hon. Member of Parliament Smt. 

Shatabdi Roy on 22nd December, 2018. Giving credits to the efforts of ICAR-CIFRI, she 

interacted with the team regarding the ongoing activities. The exhibition witnessed the 

participation of several local dignitaries, school students and local people including 

fishermen communities. The pavilion has acquired fourth position among the several other 

Governmental pavilions in the event. 

 

 
 

 
Gathering at the pavillion 

 
NMCG oath taking platform 

 

 
 

 
Local fishermen at CIFRI-NMCG the stall 
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5. CIFRI- NMCG project has participated in KUMBH MELA 2019 at Prayagraj, Uttar 

Pradesh. Pavilion represents the publication of NMCG and CIFRI activities to make 

the river Ganga clean. The pavilion was visited by Hon. Health Minister of U.P. Mr. 

Sidharth Nath Singh, Mrs. Kanchan Gadkari and various other dignitaries. 

 

  

Hon. MIC Ministry of Water Resources, River 
Development and Ganga Rejuvenation  at CIFRI 

pavilion in Kumbh Mela 

Fish Ranching at Prayagraj in Kumbh Mela 

  

  

Hon. Health minister (Govt. of U.P.) Mr. Sidharth 
Nath Singh at CIFRI pavilion in Kumbh Mela 

CIFRI NMCG team at Kumbh Mela, 2019 
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(PROJECT PUBLICATIONS) 
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CIFRI-NMCG PROJECT PUBLICATIONS  

 

As a part of National Mission for Clean Ganga, ICAR- CIFRI has taken initiatives towards 

restoration of aquatic diversity. Bilingual leaflets and Pamphlet have been published by the 

Institute towards attaining sustainable aquatic diversity of the river. 

    

 

          
 
 
 

Figure 91. Leaflets  and pamphlets highlighting the project activities and NMCG initiatives 
towards Ganga biodiversity conservation 
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RESEARCH PUBLICATIONS 

 

1. Baitha, R., Karna, S. K., Ray, A., Chanu, T. N., Swain, H. S., Ramteke, M. H., & Das, 

B. K. (2018). Length�±weight and length�±length relationships of eight fish species 

from river Ganga, India. Journal of applied ichthyology, 34(4), 1052-1054. 

2. Karna, S. K., Baitha, R., Ray, A., Mondal, A., Swain, H. S., Chanu, T. N. & Das, B. 

K. (2018). Length�±weight relationships for Eutropiichthys murius (Hamilton, 1822), 

Coilia reynaldi Valenciennes, 1848 and Johnius gangeticus Talwar, 1991 from lower 

stretch of the River Ganga, India. Journal of Applied Ichthyology, 34(5), 1251-1252. 

3. Baitha, R., Ray, A., Karna, S. K., Chanu, T. N., Swain, H. S., Ramteke, M. H., & Das, 

B. K. (2018). Length�±weight relationships for four fish species from lower stretch of 

River Ganga, India. Journal of Applied Ichthyology, 34(5), 1195-1197. 

4. Verma, H. O., Verma, S. K., Mishra, S. K., Alam, A., Das, S. C. S., Thakur, V., & 

Das, B. K. (2018). Length�±weight relationships of Johnius coitor (Hamilton, 1822), 

Osteobrama cotio (Hamilton, 1822), and Gonialosa manmina (Hamilton, 1822), from 

the River Ganga, India. Journal of Applied Ichthyology, 34(6), 1361-1363. 
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MEDIA PUBLICATIONS 

     
 

Allahabad 04th July, 2017 Allahabad 3rd March, 2017 

 

 

  

 

Kolkata 02nd November, 2017 Allahabad 8th July, 2018 
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Varanasi ranching on 27th November, 2018 Allahabad ranching on 17th November, 2018 

  

 
 

ICAR Reporter (July �± September, 2017) 
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Allahabad ranching on 3rd October, 2018 Allahabad ranching on 6th December, 2018 

     

Allahabad ranching on 5th December, 2018 09.09.2018 coverage of fish ranching programme at 
Bally, West Bengal 

 

 

    
06.11.2018 coverage of fish ranching programme at Mayapur, West Bengal 
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SECTION-XIII  

 
(CIFRI-NMCG PROJECT INTERIM RECOMMENDATIONS) 
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RECOMENDATIONS 

1. Attention is required for Varanasi stretch of river Ganga to improve its aquatic habitat 

as observed in Kanpur stretch. 

2. Hyperoxic condition (Dissolved Oxygen >10 mg/l) were recorded from Allahabad to 

Varanasi stretch indicating partial eutrophication caused by anthropogenic pollution. 

These anthropogenic loadings must be regulated to avoid such conditions. 

3. Control of invasive exotic fish species through improvement of present aquatic habitat 

like increased water flow is much required in the middle stretch of the river.  

4. Control of destructive fishing gears like seine net  and set barrier net in upper 

freshwater stretch of river Ganga is a much needed factor from fisheries point of view 

as it hampers growth and parent fish stocks respectively. 

5. Use of nets like Bag net, shooting nets (targeting fish and prawn juveniles) etc. 

especially during breeding return jouney of migratory species like Tenualosa ilisha 

(Hilsa) in the estuarine part of river must be checked during fishing ban period with 

suitable livelihood alternative. 

6. Scientific mesh size regulation of gill nets like monofilament hilsa net, drag net etc. 

should be done for controlling parent fish stock overfishing. 

7. Mass harvesting of fishes and shell fishes using agricultural pesticides in few lower 

stretches of river Ganga must be banned to avoid indiscriminate killing. 

8. Total banning of zero mesh nylon net in all type of fishing gear including screen of 

fish traps. 

9. Scientific use of fish baits in case of Hook and Line fisheries to avoid hooking of non 

targeted animal like Gangetic tortoise (Nilssonia gangetica). 
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10. Wetland plays a significant role to protect ecosystems and has valuable functions from 

economical to recreational purpose. From the present data, it is observed that fish 

diversity status is high in open wetland compared to close wetland due to connection 

of open wetland with river. Small indigenous fish species are abundant in open 

wetland because the connection allow to self recruitment of fish species however in 

closed wetland the number are less due to loss of connection with river. Threfore, 

connection with parent River plays a vital role to regulate the natural recruitment 

process in wetland and vis-a-vis and also protect the habitat of aquatic life.  

11. Both wetlands have major impact on economical aspects as fishermen community are 

depended on them to maintain their daily livelihood. Thus, proper management is 

required and regular monitoring of the open wetland is much needed.  

12. Awareness regarding wetland should be generated among local people including 

fishers so that they can understand the importance of associated riverine wetlands. 

 

         

    

                   (B. K. Das) 

           Principal Investigator  

         CIFRI �± NMCG Project 
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