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CHAPTER-I
Introduction

The two districts of south and North 24 Parganas in West Bengal together occupy more than 14,000
sq.Km i.e. 1/6 th of entire West Bengal and possess the entire Indian share of Sunderbans, the largest
patch

of

estuarine

mangroves

on

earth

and

a

UNESCO

world

heritage

site

(www.westbengalforest.gov.in). The entire estuarine region lying in these two districts, declared as the
Sunderbans Biosphere Reserve, span over around 9600 sq.Km of which 4260 sq.Km are still under
mangroves and rest are reclaimed and turned into agricultural habitats (www.sundarbanbiosphere.org)
including many dug out ponds and other freshwater habitats. In the southern areas, reclamations and
other factors have exposed coastal beaches facing the open sea. The mangrove areas show a distinct
salinity gradient in a north-south direction and other spatial variations in associated ecological
parameters. The non-estuarine areas further north in both districts possess a number of freshwater
bearing rivers, river channels, moribund river channels (locally called `baor’,` bil’ etc.) and of
course, innumerable number of ponds of all size classes.
Estuarine mangroves being interface between the coastal and inland waters, fishes of enormous
diversity and numbers make Sunderbans waters their home. Indeed, tidal estuaries of Sunderbans,
have been traditionally the major fishing resource base to meet the demands of fast growing urban
populations in the north of it, including Kolkata since the onset of colonial era. Added to it, are the
vast freshwater wetlands born out of moribund courses of rivers and freshwater stretches of the
Hooghly and other smaller river courses like Ichamoti lying in the districts of North 24 Parganas.
They do harbour a rich diversity of freshwater species of fishes and exploited by a huge population
of fisherfolk.
As a result of such high aquatic habitat diversity, the fish fauna of these two districts are expected
to show a high and unique diversity in terms of species richness, habitat associations, niches
exploitations and community formations.
Indeed, the old literature like Hunter (1875), O’Malley (1908) mentions clearly the high order of
richness and diversity of this aquatic resource. Quite expectedly, a large share of human populations
inhabiting these two districts are fishermen by profession while others do regular fishing for own
consumption.
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Objectives
1. To prepare an exhaustive, overall checklist of the fish fauna for the entire region.
2. Also, prepare district-wise and habitat-wise (e.g. Checklists for reclaimed estuarine
habitats, mangrove areas, coastal waters, mature river delta bordering estuarine
landscape, etc.) for the same fauna
3. To ascertain an abundance status to each species of the fish fauna of the two districts
based on field survey of catches, market survey, information of the local fishermen
and secondary sources like literature.
4. Habitat and microhabitat associations of different fish species in relation to their
breeding, nursery and foraging.
5. Food chains and niche analyses for the fish communities.
6. Seasonality of breeding, migration, etc for breeding species.
7. Pattern of livelihoods by people based on fishing
8. Factors responsible for negative impacts on the fish populations, like pollutions,
overcrowding by fast moving boats, use of harmful fishing techniques (e.g. use of
gill nets, use of fine mesh sieve for catching prawn seeds, etc.). Especially, efforts
would be given to estimate the destructive effects of prawn seed collections and other
fishing activities on fish diversity and abundances.
9. To prepare a guideline for the restoration and conservation of the fish diversity and
the resource base.
10. To prepare a guideline for developing the sustainable livelihood activities based on
this resource base.
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CHAPTER II

Methodology
1. Direct Catch sampling: We often hired field assistants from the fishermen family who are
expert in various methods of catching fishes. They were instructed to catch fishes in
particular microhabitats by appropriate fishing methods as and when required. Catch
amounts and diversity of fish species caught were noted, photographed, and measured before
releasing the captured ones alive back to the capture spots. 1 or 2 individual fishes of any
species were collected for preservation, if absolutely necessary.
2. Fishermen Catch Sampling: We hired a boat and searched fish boats in the river at the time
of their fish catching. We recorded the data such as sizes, colours, seasonal variations,
habitats, feeding habitats etc. of the caught fish species from the fishermen. We also
collected the specimen from them which would be vital for our study and released all the
excess fishes of the same species.
3. Survey at the fish landing centres (Khoti):
After caught the fish species, fisher folks came to the khoti with their catches and sorted
there. Then auctioneer came to them and bought the fish species from the fisher folks.
We visited many khotis all over North and South 24 Parganas such as khotis of Bidyadhari
river, Matla river, Raimangal river and some opens coast areas landing centers at Fraserganj.
We recorded various data such as collection areas, size and habitat of fishes.
4. Survey at Fish markets:
a. Wholesale or auction markets
Auctioneer came to sell their catches in auction, whole seller and retailers who purchased
from them were interviewed on spots. We documented local names of the fishes on sale,
market prices, market demand of fishes. We also photographed the fishes for further
identifications.

b. Local or Retail Markets
Retailers bought fish species from auction markets and sold those fish species at the local
markets. We documented local names of the fishes on sale, market prices, market
demand of fishes. We also photographed the fishes for further identifications.
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5. Species Sample Preservations: Only when it was extremely required we have collected the
species but most of the time of photographed them. Samples have to be collected for further
examinations and collected 1-2 of the required species when it is absolutely required from
the fishermen catch. On spot, we injected the fish specimen with formalin and stored them
in 70% alcohol inside containers. We later (within 4-5 days) placed each species on glass
slides (tied with cotton threads) and transferred them to fresh containers (with 70% alcohol).
It can help for taxonomical identification at near future.
6. Photographic documentation: We take photographs of fish species to record their live
appearances such as colour. Each of the fish specimens has been photographed by digital
cameras and mobile cameras. We take extended photographs of fish species from various
angles. We have also taken photographs of the natural habitats of the fishes and
extensively documented our interaction with local resource persons and fisher folk through
video recording and photography.
7. Documenting traditional fishermen’s knowledge
a. Participatory observation
For the purpose of collecting data very few places were chosen in Sundarbans. By
involving with the fishermen on their boat at the time of catch, identified many of
fishes. Fishes were photographed from different angles and videoed the processes of
fish catching. We mainly visited via boat to reach the fishing boats when they were
catching fishes. We also participated with fisher folk’s boat at the time of fishing.
b. Group discussions and individual interviews
We have interviewed and involved group discussions with various fisher folk, fish
sellers and even the middle men who are active in this trade. We talked with the fisher
folks in absence of one another. We documented the information about local names of
fishes, fishing methods, daily observations on fish communities, tidal variations, fish
habits, effect of seasonal variation on fish catching, local fisher folk community and
their life style, market demand and sell of fishes, their prices etc. by interviewed to the
fisher folk and showing them the picture of fishes which we photographed at the fields
and different markets and also took from internet.
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A.

B.

C.

Fig: Methodology (A. Participatory observation B. Interviews C. Species
preservation and photography)
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Study Area

Fig: Map showing North 24 Parganas
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Fig: Map showing South 24 Parganas
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(Courtesy: semanticscolar.org)
Fig: Map showing Sunderbans region North and South 24 Parganas
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A.

B.
Fig: Sampling study localites at the entire rivers of Sunderbans (North and South 24
Parganas)
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Fig: Sampling study locations at fish markets of Sunderbans (North and South 24
Paragans)

Our study area to be confined to the entire North and South 24 Parganas. We visited many beels
and boars at the entire region of 24 Parganas. In the regions of 24 Paragans which are dominated
by mangrove forest i.e. Sunderbans region we introduced a lot of fish species and fishing methods
along with fisher folks via boat. Other than that, we visited various fish markets i.e. from auction
to local markets along with fish landing centres of the entire region. We also interact fisher folk at
entire region the 24 paragans.
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TABLE 1: LOCATION OF THE SURVEY SPOTS IN NORTH AND SOUTH 24 PARAGANS
DISTRICT OF WEST BENGAL
VISIT

Travel Date

Place Visited

Spot Visited

District

Visit 1

24.01.2018

Champatala, Deganga II

Champatala Jalkar

North 24
Parganas

Visit 2

28.01.201831.01.2018

Bashirhat Range, STR

Kalitala Fish Market, Fish Landing
Centers

North 24
Paragans

Visit 3

03.02.2018

Beliaghata Bridge, Barasat I

Falti Jalkar

North 24
Paragans

Visit 4

21.02.201824.02.2018

Bidya Range and Sajnekhali WLS,
STR

Pirkhali, Nobaki, Bidya Khonakhali
Junction, Goshaba Fish Market,
Dayapur Fish Market

South 24
Parganas

Visit 5

07.03.2018

Deganga I

Kaliani Beel, Kaliani

North 24
Paragans

Visit 6

24.03.2018

Beraberia, Barrackpur S.D.

Borti Beel

North 24
Paragans

Visit 7

26.03.2018

Kumirmari, Hingalganj

Kumirmari Bazar

North 24
Paragans

Visit 8

24.06.201827.06.2018

Bidya Range and Sajnekhali WLS,
STR

Sudhanyakhali Khal, Gomor River,
Deul Bharani, Jhila River

North 24
Paragans

Visit 9

25.07.2018

Malancha and Canning

Malancha Fish Market

South 24
Parganas

Visit 10

18.08.2018

Malancha and Canning

Malancha Fish Market and
Canning Fish Market

South 24
Parganas

Visit 11

24.08.2018

Machhlandapur

Nangla Beel, Uttar Beel and Baikar
Beel

North 24
Paragans

Visit 12

19.09.2018

Gosaba, Bijaynagar, STR

Gosaba Fish Market, Fishermen
Houses

South 24
Parganas

Visit 13

04.10.20185.10.2018

Bijaynagar, Gosaba, Pakhiralay,
STR

Gosaba Fish Market, Fishermen
Houses

South 24
Parganas

Visit 14

28.1.201930.1.2019

Bakkhali, Fraserganj

Benfish Fishing Harbour, Henry
Island

South 24
Parganas

Visit 15

23.2.201925.2.2019

Bali, Sater kona, STR

Bidya river, Panchamukhani,
Fishermen Houses

South 24
Parganas

Visit 16

2.3.2019

Diamond Harbour

Nagendra Market

South 24
Parganas

Visit 17

3.3.2019

Sarisa

Sarisha Kishanmandi
market(Cheora)

South 24
Parganas

Visit 18

15.3.1917.3.19

Bali, Bijaynagar

Visited fishermen houses

South 24
Parganas

Visit 19

7.4.2019

Amlamethy

Visited fishermen houses

South 24
Parganas

Visit 20

8.4.2019

Sater Kona, Sundarbans

Visited fishermen houses

South 24
Parganas

Visit 21

12.5.2019

Canning

Matla River

South 24
Parganas
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South 24
Parganas

Visit 22

11.8.2019

Canning

Canning Auction Market

Visit 23

2.9.2019

Basirhat

Poton bazar

Visit 24

19.10.201921.10.2019

Jharkhali

Visited fishermen houses and local
fish markets

South 24
Parganas

Visit 25

4.12.2019

Basirhat

Sangrampur Bazar

North 24
Parganas

Visit 26

5.12.2019

Taki

Introduced with fisher folks

North 24
Parganas

Visit 27

17.12.201919.12.2019

Bali, Bijaynagar

River near Rajat Jubilee, Gosaba
Fish Market, Bali Fish Market

South 24
Parganas

Visit 28

14.1 202015.1.2020

Kalitala, Dulduli, Bankra

Dulduli market, Panchapalli
market, Bankra market, Kalitala
market

North 24
Parganas

Visit 29

8.2.2020

Halencha

Icchamoti river

North 24
Parganas

Visit 30

13.2.202015.2.2020

Kalitala, Jogesganj, Jhingekhali
forest range

Landing centers, Raimangl river

North 24
Parganas

Visit 31

22.2.202023.2.2020

Bakkhali, Fraserganj

Benfish Fishing Harbour, Henry
Island

North 24
Parganas

Visit 32

2.3.20204.2. 2020

Bali, Goshaba, Amlamethi, Satjelia

Bidya river, Panchamukhani,
Gomdi river, Sudhanyakhali Khal
Fishermen Houses

South 24
Parganas
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CHAPTER III
OBSERVATIONS AND ANALYSES
3.1 An exhaustive checklist of fish fauna
We prepare an exhaustive, overall checklist of the fish fauna for the entire region which is prepared
from the latest data of Subhrendu Sekhar Mishra. Some fish species are encountered by us from the
entire region of North and South 24 Paragans (Blue marked)
Table 2: Exhaustive checklist of Fish fauna
Sl
No.

ORDER

FAMILY

NAME

SCIENTIFIC NAME

1

BELONIFORMES

Adrianichthyidae

Oryzias dancena

2

PERCIFORMES

Ambassidae

3
4

PERCIFORMES
PERCIFORMES

Ambassidae
Ambassidae

5

PERCIFORMES

Ambassidae

6
7
8
9
10
11

PERCIFORMES
PERCIFORMES
PERCIFORMES
ANGUILLIFORMES
ANGUILLIFORMES
ANGUILLIFORMES

Ambassidae
Anabantidae
Anabantidae
Anguillidae
Anguillidae
Anguillidae

Rice Fish
Freckled
Hawkfish/Singapore
glassy perchlet
Scalloped perchlet
Elongate glass-perchlet
Himalayan glassy
perchlet
Indian glassy fish
Gangetic Koi
Climbing perch
Indian mottled eel
Indonesian shortfin eel
Mottled eel

Parambassis ranga
Anabas cobojius
Anabas testdineus
Anguilla bengalensis
Anguilla bicolor
Anguilla nebulosa

12

CYPRINODONTIFORMES

Aplocheilidae

Blue panchax

Aplocheilus panchax

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

SILURIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
PERCIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES

Ariidae
Ariidae
Ariidae
Ariidae
Ariidae
Ariidae
Ariidae
Ariidae
Ariidae
Ariidae
Ariidae
Badidae
Bagridae
Bagridae
Bagridae

Threadfin sea catfish
Gagora catfish
Blackfin sea catfish
Beardless sea catfish
River catfish
Sona sea catfish
Sagor catfish
Engraved catfish
Giant sea catfish
Soldier catfish
Flatmouth sea catfish
Badis
Gangetic mystus
Long wiskers catfish
Tengara Mystus

Arius arius
Arius gagora
Arius jella
Batrachocephalus mino
Cephalocassis jatia
Hemiarius sona
Hexanematichthys sagor
Nemapteryx nenga
Netuma thalassina
Osteogeneiosus militaris
Picofollis platystomus
Badis badis
Mystus cavasius
Mystus gulio
Mystus tengara

Ambassis kopsii
Ambassis nalua
Chanda nama
Parambassis baculis
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28
29
30
31
32
33

SILURIFORMES
SILURIFORMES
SILURIFORMES
BATRACHOIDIFORMES
BELONIFORMES
BELONIFORMES

Bagridae
Bagridae
Bagridae
Batrachoididae
Belonidae
Belonidae

Striped dwarf catfish
Long wiskered catfish
Gaint river catfish
Grunting toadfish
Banded needlefish
Spottail needlefish

Mystus vittatus
Sperata aor
Sperata seenghala
Allenbatrachus grunniens
Strongylura leiura
Strongylura strongylura
Tylosurus crocodylus
crocodylus
Xenentodon cancila
Bregmaceros mcclellandi
Callionymus fluviatilis
Callionymus fluviatilis

34

BELONIFORMES

Belonidae

Hound Needlefish

35
36
37
38

BELONIFORMES
GADIFORMES
PERCIFORMES
PERCIFORMES

Belonidae
Bregmacerotidae
Callionymidae
Callionymidae

39

PERCIFORMES

Callionymidae

40
41
42
43
44
45
46
47
48

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Callionymidae
carangidae
carangidae
carangidae
carangidae
carangidae
carangidae
carangidae
carangidae

Freshwater garfish
Spotted codlet
River dragonet
River dragonet
Indian megamouth
dragonet
Arrow dragonet
Indian threadfish
Yellowtail scad
Longnose trevally
Malabar trevally
Giant trevally
Bigeye trevally
Torpedo scad
Black pomfret

49

PERCIFORMES

carangidae

21

50

PERCIFORMES

carangidae

51

PERCIFORMES

carangidae

52
53
54
55
56
57
58
59
60
61
62

PERCIFORMES
CARCHARHINIFORMES
CARCHARHINIFORMES
CARCHARHINIFORMES
CARCHARHINIFORMES
CARCHARHINIFORMES
CARCHARHINIFORMES
CARCHARHINIFORMES
CARCHARHINIFORMES
CARCHARHINIFORMES
CARCHARHINIFORMES

carangidae
Carcharhinidae
Carcharhinidae
Carcharhinidae
Carcharhinidae
Carcharhinidae
Carcharhinidae
Carcharhinidae
Carcharhinidae
Carcharhinidae
Carcharhinidae

Barred queenfish
Doublespotted
Queenfish
Snubnose Pompano
Pondicherry Shark
Bull shark
Blacktip shark
Blacktip reef shark
Spot Tail Shark
Tiger shark
Ganges shark
Broad Fin Shark
Milk shark
Spadenose shark

Trachinotus blochii
Carcharhinus hemiodon
Carcharhinus leucus
Carcharhinus limbatus
Carcharhinus melanopterus
Carcharhinus sorrah
Galeocerdo cuvier
Glyphis gangeticus
Lamiopsis temminckii
Rhizoprionodon acutus
Scoliodon laticaudus

63

GONORHYNCHIFORMES

Chanidae

Milkfish

Chanos chanos

64
65
66
67
68
69
70

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
CLUPEIFORMES
SILURIFORMES
CARCHARHINIFORMES

Channidae
Channidae
Channidae
Channidae
Chirocentridae
Clariidae
Clupeidae

Dwarf snakehead
Great snakehead
Spotted snakehead
Stripted snakehead
Dorab wolfherring
Magur
Winghead shark

Channa gachua
Channa marulius
Channa punctata
Channa striata
Chirocentrus dorab
Clarias magur
Eusphyra blochii

Callionymus megastomas
Callionymus sagitta
Alectis indicus
Atule mate
Carangoides chrysophrys
Carangoides malabaricus
Caranx ignobilis
Caranx sexfasciatus
Megalaspis cordyla
Parastromateus niger
Scomberoides
commersonnianus
Scomberoides tala
Scomberoidis lysan
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71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CYPRINIFORMES
PERCIFORMES
PLEURONECTIFORMES
PLEURONECTIFORMES
PLEURONECTIFORMES
PLEURONECTIFORMES
PLEURONECTIFORMES
PLEURONECTIFORMES
CYPRINIFORMES

Clupeidae
Clupeidae
Clupeidae
Clupeidae
Clupeidae
Clupeidae
Clupeidae
Clupeidae
Clupeidae
Clupeidae
Clupeidae
Cobitidae
Coryphaenidae
Cynoglossidae
Cynoglossidae
Cynoglossidae
Cynoglossidae
Cynoglossidae
Cynoglossidae
Cyprinidae

Thai gizzard shad
Chacunda gizzard shad
Ganges river spart
White sardine
ganges river gizzard shad
Indian river shad
Kelee shad
Galathea gizzard shad
Bloch's gizzard shad
Toli Shad
Hilsa shad, River shad
Guntea loach
Common dolphin fish
Largescale tongue-sole
Bengal tongue-sole
Long tongue-sole
Malabar tonguesole
Speckled tongue-sole
Doublelined tongue-sole
Mola carplet

91

CYPRINIFORMES

Cyprinidae

Indian glass barb

92
93
94
95
96

CYPRINIFORMES
CYPRINIFORMES
CYPRINIFORMES
CYPRINIFORMES
CYPRINIFORMES

Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae

Zebra danio
Flying barb
Spotted Sail barb
Swamp barb
Rosy barb

97

CYPRINIFORMES

Cyprinidae

Olive barb

98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

CYPRINIFORMES
CYPRINIFORMES
CYPRINIFORMES
CYPRINIFORMES
CYPRINIFORMES
CYPRINIFORMES
MYLIOBATIFORMES
MYLIOBATIFORMES
MYLIOBATIFORMES
MYLIOBATIFORMES
MYLIOBATIFORMES
MYLIOBATIFORMES
MYLIOBATIFORMES
MYLIOBATIFORMES
MYLIOBATIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Dasyatidae
Dasyatidae
Dasyatidae
Dasyatidae
Dasyatidae
Dasyatidae
Dasyatidae
Dasyatidae
Dasyatidae
Datnioidodae
Drepaneidae
Drepaneidae
Electridae

Pool barb
Onespot barb
Ticto barb
Slender rasbora
Large razorbelly minnow
Golden barb
Pale-edged stingray
Scaly whipray
Bleeker's whipray
honeycomb whipray
Sharpnose stingray
Blackedge whipray
Dwarf whipray
Honeycomb stingrey
Cowtail stingray
Four-banded tigerfish
Concertina fish
Spotted Sicklefish
Duckbill sleeper

Andontostoma thailandiae
Anodontostoma chacunda
Corica soborna
Escualosa thoracata
Gonoalosa manmina
Gudusia chapra
Hilsa kelee
Nematalosa galatheae
Nematalosa nasus
Tenualosa toli
Tenualosa ilisha
Lepidocephalichthys guntea
Coryphaena hippurus
Cynoglossus arel
Cynoglossus cynoglossus
Cynoglossus lingua
Cynoglossus macrostomus
Cynoglossus puncticeps
Paraplagusia bilineata
Amblypharyngodon mola
Chela laubuca/Laubuka
Laubuka
Danio rerio
Esomus danrica
Pethia phutunio
Puntius chola
Puntius conchonius
Puntius sarana/Systomus
sarana
Puntius sophore
Puntius terio
Puntius ticto
Rasbora daniconius
Salmostoma bacaila
Pethia gelius
Dasyatis zugei
Himamtura imbricata
Himantura bleekeri
Himantura fava
Himantura gerrardi
Himantura marginatus
Himantura walga
Himantura uarnak
Pastinachus sephen
Datnioides polota
Drepane longimana
Drepane punctata
Butis butis
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117
118
119
120
121
122
123

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
ELOPIFORMES

Electridae
Electridae
Electridae
Electridae
Electridae
Electridae
Elopidae

124

CLUPEIFORMES

Engraulidae

125

CLUPEIFORMES

Engraulidae

126

CLUPEIFORMES

Engraulidae

127

CLUPEIFORMES

Engraulidae

128

CLUPEIFORMES

Engraulidae

129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Engraulidae
Engraulidae
Engraulidae
Engraulidae
Engraulidae
Engraulidae
Engraulidae
Engraulidae
Engraulidae
Engraulidae
Engraulidae
Engraulidae
Gerreidae
Gerreidae
Gerreidae
Gerreidae
Gobiidae
Gobiidae
Gobiidae

Blackspotted gudgeon
Dusky sleeper
Broadhead sleeper
Snalehead gudgeon
Gangetic sleeper
Northern mud gudgeon
Ladyfish
Goldspotted grenadier
anchovy
Neglected grenadier
anchovy
Ramcarat grenadier
anchovy
Reynald's grenadier
anchovy
Common Hairfin
Anchovy
Scaly Hairfin Anchovy
Gangetic hairfin anchovy
Bagan Anchovy
Commerson's Anchovy
Indian anchovy
Dussumier's thryssa
Gautama thryssa
Hamilton's thryssa
Malabar thryssa
Oblique jaw thryssa
Slender thryssa
Short hairfin Anchovy
Whipfin silver-biddy
Common silver-biddy
Strong spine silver-biddy
Small bengal silver- biddy
Tropical sand goby
Spotted gerrn goby
Masked shrimpgoby

148

PERCIFORMES

Gobiidae

Armour eelgoby

149
150
151
152

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Gobiidae
Gobiidae
Gobiidae
Gobiidae

153

PERCIFORMES

Gobiidae

154
155
156
157
158

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae

Flat-toothed goby
Madura goby
Menon's goby
Frill goby
Boddart's goggle-eyed
goby
Dussumier's mudskipper
Bumblebee goby
Sumatra eel-goby
Bighead goby
Tank goby

Butis humeralis
Eleotris fusca
Eleotris melanosoma
Giuris margaritacea
Odonteleotris macrodon
Ophiocara ophicephalus
Elops machnta
Coilia dussumieri
Coilia neglecta
Coilia ramcarati
Coilia reynaldi
Setipinna tenuifilis
Setipina Taty
Setipinna phasa
Stolephorus baganensis
Stolephorus commersonnii
Stolephorus indicus
Thryssa dussumieri
Thryssa gautamiensis
Thryssa hamiltonii
Thryssa malabarica
Thryssa purava
Thryssa Stenosoma
Setipinna brevifils
Gerres filamentosus
Gerres oyena
Gerres phaiya
Gerres setifer
Acentrogobius caninus
Acentrogobius viridpunctatus
Amblyeleotris gymnocephala
Amblyotrypauchen
arctocephalus
Apocryptes bato
Apocryptobon madurensis
Awaouichthys mennoni
Bathygobius fuscus
Boleophthalmus boddarti
Boleophthalmus dussumieri
Brachygobius nunus
Caragobius urolepis
Drombus globiceps
Glossogobius giuris
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159
160
161
162
163
164
165

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae

Eyebar goby
Longjaw goby
Glass goby
Banded mulletgoby
Ornate goby
Rubicandus eelgoby
Sharptail goby
Chinese sharp-toothed
goby
Largescaled flat-toothed
goby

166

PERCIFORMES

Gobiidae

167

PERCIFORMES

Gobiidae

168

PERCIFORMES

Gobiidae

Comb goby

169

PERCIFORMES

Gobiidae

Giant mudskipper

170

PERCIFORMES

Gobiidae

Hamilton's mudskipper

171

PERCIFORMES

Gobiidae

Barred mudskipper

172
173

PERCIFORMES
PERCIFORMES

Gobiidae
Gobiidae

Atlantic mudskipper
Common mudskipper

174

PERCIFORMES

Gobiidae

Pearse's mudskipper

175

PERCIFORMES

Gobiidae

176

PERCIFORMES

Gobiidae

Variable mudskipper
Lanceolate false flatteethed goby

177

PERCIFORMES

Gobiidae

178
179
180
181
182
183

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae

Eel worm goby
Burmese gobyeel
Bearded worm goby
Burrowing goby

184

PERCIFORMES

Gobiidae

Indonasian eelgoby

185
186
187
188
189
190
191
192
193
194
195
196
197

MYLIOBATIFORMES
MYLIOBATIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
BELONIFORMES
BELONIFORMES
BELONIFORMES
ORECTOLOBIFORMES
SILURIFORMES
SILURIFORMES
PERCIFORMES

Gymnuridae
Gymnuridae
Haemulidae
Haemulidae
Haemulidae
Haemulidae
Hemiramphidae
Hemiramphidae
Hemiramphidae
Hemiscylidae
Heteropneustidae
Horabagridae
Kurtidae

Japanese butterflyray
Longtail butterfly ray
Harry hotlip
Silver grunt
Javelin grunt
Saddle grunt
Black Barred Halfbeak
Congaturi halfbeak
Long billed halfbeak
Grey bambooshark
Stinging catfish
Indian potasi
Indian hump head

Walking goby

Gnatholepis cauerensis
Gobiopsis macrostoma
Gobiopterus chuno
Hemigobius hoevenii
Istigobius ornatus
Odontamblyopus rubicundus
Oligolepis acutipennis
Oxuderces dentatus
Parapocryptes serperaster
Paratrypauchen
microcephalus
Periophthalmodon schlosseri
Periophthalmodon
septemradiatus
Periophthalmus
argentilineatus
Periophthalmus barbarus
Periophthalmus kalolo
Periophthalmus
novemradiatus
Periophthalmus variabilis
Pseudapocryptes elongatus
Pseudotrypauchen
multiradiatus
Scartelaos histophorus
Stigmatogobius sadanundio
Taenioides anguillaris
Taenioides buchanani
taenioides cirratus
Trypauchen vagina
Trypauchenichthys
sumatrensis
Gymnura japonica
Gymnura poecilura
Plectorhinchus gibbosus
Pomadasys argenteus
Pomadasys kaakan
Pomadasys maculatus
Hemiramphus far
Hyporhamphus limbatus
Rhynchorhamphus georgii
Chiloscyllium griseum
Heteropneustes fossilis
Pachypterus atherinoides
Kurtus indicus
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198

PERCIFORMES

Latidae

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
SYNBRANCHIFORMES
SYNBRANCHIFORMES
SYNBRANCHIFORMES
ELOPIFORMES
ANGUILLIFORMES
ANGUILLIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
MUGILIFORMES
ANGUILLIFORMES
ANGUILLIFORMES
ANGUILLIFORMES
ANGUILLIFORMES
ANGUILLIFORMES
ANGUILLIFORMES
MYLIOBATIFORMES
PERCIFORMES
TORPEDINIFORMES
OSTEOGLOSSIFORMES
ANGUILLIFORMES
ANGUILLIFORMES
ANGUILLIFORMES
ANGUILLIFORMES

Leiognathidae
Leiognathidae
Leiognathidae
Leiognathidae
Leiognathidae
Leiognathidae
Leiognathidae
Leiognathidae
Leiognathidae
Leiognathidae
Lutjanidae
Lutjanidae
Lutjanidae
Lutjanidae
Mastacembelidae
Mastacembelidae
Mastacembelidae
Megalopidae
Moringuidae
Moringuidae
Mugilidae
Mugilidae
Mugilidae
Mugilidae
Mugilidae
Mugilidae
Mugilidae
Mugilidae
Mugilidae
Mugilidae
Mugilidae
Mugilidae
Muraenesocidae
Muraenesocidae
Muraenesocidae
Muraenesocidae
Muraenidae
Muraenidae
Myliobatidae
Nandidae
Narcinidae
Notopteridae
Ophichthidae
Ophichthidae
Ophichthidae
Ophichthidae

Barramundi, giant
seaperch
Sriped ponyfish
Splendid ponyfish
Toothedpony
Dussumier's ponyfish
Common ponyfish
Twoblotch ponyfish
Decorated ponyfish
Orangefin ponyfish
Pugnose ponyfish
Deep pugnose ponyfish
Indian snapper
Mangrove red snapper
Blacktail snapper
John's snapper
One-stripe Spinyeel
Barred spiny eel
Zig-zag eel
Indo-Pacific tarpon
Bengal Spaghetti-eel
Purple Spaghetti eel
Squaretail Mullet
Largescale Mullet
Otomebora Mullet
Goldspot Mullet
Greenback Mullet
Tade gray Mullet
Flathead gray Mullet
Corsula
Bluetail Mullet
Longarm Mullet
Bluespot Mullet
Speigler's Mullet
Yellow pike conger
Indian pike conger
Common Pike conger
Daggertooth pike conger
Indian mud moray
Slender giant moray
Ocellated eagle ray
Gangetic leaf fish
Brown numbfish
Bronze featherback
Finny snake eels
Oriental worm-eel
Bluntnose snake-eel
Rice paddy eels

Lates calcarifer
Aurigequula fasciata
Eubleekeria splendens
Gazza minuta
Karalla dussumieri
Leiognathus equula
Nuchequula blochii
Nuchequula gerreoides
Photopectoralis bindus
Sceutor ruconius
Secutor insidiator
Lujanus indicus
Lutijanus argentimaculatus
Lutjanus fulvus
Lutjanus johnii
Macrognathus aral
Macrognathus pancalus
Mastacembelus armatus
Megalops cyprinoides
Moringua guthriana
Moringua raitaborua
Ellochelon vaigiensis
Liza macrolepis
Liza melanoptera
Liza parsia
Liza subviridis
Liza tade
Mugil cephalus
Rhinomugil corsula
Valamugil buchanani
Valamugil cunnesius
Valamugil seheli
Valamugil speigleri
Congresox talabon
Congresox talabonoides
Muraenesox bagio
Muraenesox cinereus
Gymnothorax tile
Strophidon sathete
Aetobatus ocellatus
Nnadus nandus
Narcine brunnea
Notopterus notopterus
Caecula pterygera
Lamnostoma orientalis
Ophichthus apicalis
Pisodonophis boro
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245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286

ANGUILLIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
SILURIFORMES
PLEURONECTIFORMES
PLEURONECTIFORMES
PLEURONECTIFORMES
SCORPAENIFORMES
SCORPAENIFORMES
SILURIFORMES
SILURIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PRISTIFORMES
PRISTIFORMES
PRISTIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
CLUPEIFORMES
RAJIFORMES
RAJIFORMES
RAJIFORMES
RAJIFORMES
RAJIFORMES
RAJIFORMES
RAJIFORMES
PERCIFORMES
SILURIFORMES
SILURIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Ophichthidae
Osphronemidae
Osphronemidae
Osphronemidae
Pangasiidae
Paralichthyidae
Paralichthyidae
Paralichthyidae
Platycephalidae
Platycephalidae
Plotosidae
Plotosidae
Polynemidae
Polynemidae
Polynemidae
Polynemidae
Polynemidae
Pristidae
Pristidae
Pristidae
Pristigasteridae
Pristigasteridae
Pristigasteridae
Pristigasteridae
Pristigasteridae
Pristigasteridae
Pristigasteridae
Pristigasteridae
Rhinobatidae
Rhinobatidae
Rhinobatidae
Rhinobatidae
Rhinobatidae
Rhinobatidae
Rhinobatidae
Scatophagidae
Schilbeidae
Schilbeidae
Sciaenidae
Sciaenidae
Sciaenidae
Sciaenidae

287

PERCIFORMES

Sciaenidae

288
289
290
291

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Sciaenidae
Sciaenidae
Sciaenidae
Sciaenidae

Slender conger
Banded gourami
Honey gourami
Dwarf Gourami
Pangas catfish
Deep flounder
Javan flounder
Largetooth flounder
Rough Flathead
Bartail flathead
Grey eel catfish
Striped eel catfish
Fourfinger threadfin
Indian threadfin
Paradise threadfin
Striped threadfin
Blackspot threadfin
Knifetooth sawfish
Dwarf Sawfish
Large tooth Sawfish
Elongate ilisha
Kampen's ilisha
Bigeye ilisha
Indian Ilisha
Lobejaw ilisha
Tardoore
Indian pellona
Raconda
Sharpnose guitarfish
Widenose guitarfish
Giant shovelnose ray
Annandale's guiterfish
Bowmouth guitarfish
Smooth nose wedgefish
Smootback guiterfish
Spotted scat
Gangetic ailia
Silond catfish
Chaptis bahaba
Reeve's croaker
Bengal corvina
Goatee croaker
Sharpnose Hammer
croaker
Sin croaker
Belanger's croaker
Karut croaker
Coitor croaker

Uroconger lepturus
Colisa fasciata
Trichogaster
Trichogaster lalius
Pangasius pangasius
Pseudorhombus elevatus
Pseudorhombus javanicus
Pseudorhomus arsius
Grammoplites scaber
Platycepphalus indicus
Plotosus canius
Plotosus lineatus
Eleutheronema tetradactylum
Leptomelanosoma indicum
Polynemus paradiseus
Polydactylus plebeius
Polydactylus sextarius
Anoxypristis cuspidata
Pristis clavata
Pristis pristis
Ilisha alongata
Ilisha kampeni
Ilisha megaloptera
Ilisha melastoma
Ilisha sirishai
Opisthopterus tardoore
Pellona ditchela
Raconda russeliana
Glaucostegus granulatus
Glaucostegus obtusus
Glaucostegus typus
Rhinobatos annandalei
Rhina ancylostoma
Rhynchobatus laevis
Rhinobatos lionotus
Scatophagus argus
Ailia coila
Silonia silondia
Bahaba chaptis
Chrysochir aureus
Dasyciaena albida
Dendrophysa russelii
Johnieops borneensis
Johnieops dussumieri
Johnius belangerii
Johnius carutta
Johnius coitor
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292
293
294
295
296
297
298
299

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES

Sciaenidae
Sciaenidae
Sciaenidae
Sciaenidae
Sciaenidae
Sciaenidae
Sciaenidae
Sciaenidae

300

PERCIFORMES

Sciaenidae

301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333

PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
SILURIFORMES
PLEURONECTIFORMES
PLEURONECTIFORMES
PLEURONECTIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
ORECTOLOBIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
SYNBRANCHIFORMES
SYNBRANCHIFORMES
SYNGNATHIFORMES
SYNGNATHIFORMES
SYNGNATHIFORMES
AULOPIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
TETRADONTIFORMES

Serranidae
Serranidae
Serranidae
Siganidae
Siganidae
Sillaginidae
Sillaginidae
Siluridae
Siluridae
Siluridae
Sisoridae
Soleidae
Soleidae
Soleidae
Sparidae
Sparidae
Sparidae
Sparidae
Sphyraenidae
Stegostomatidae
Stromateidae
Stromateidae
Stromateidae
Synbranchidae
Synbranchidae
Syngnathidae
Syngnathidae
Syngnathidae
Synodontidae
Terapontidae
Terapontidae
Terapontidae
Tetraodontidae

334

TETRADONTIFORMES

Tetraodontidae

335
336
337

TETRADONTIFORMES
TETRADONTIFORMES
TETRADONTIFORMES

Tetraodontidae
Tetraodontidae
Tetraodontidae

Ganges croaker
Largespine croker
Coibor croaker
Soldier croaker
Bronze croaker
Pama croaker
Panna croaker
Blackspotted croaker
Blotched tiger-tooth
croaker
Orange-spotted grouper
Giant grouper
Malabar grouper
Whitespotted Spinefoot
Streaked spinefoot
Flathead sillago
Silver sillago
Butter catfish
Pabdah catfish
Wallago
Goonch
Pan sole
Kaup's sole
Commerson's sole
Goldsilk seabream
Longfin seabream
Goldlined seabream
Yellowfin seabream
Obtuse barracuda
Zebra Shark
Silver pomfret
Chinese silver pomfret
Indi-Pacific King mackerel
Cuchia
Bengal swampeel
Bellybarred Pipefish
Freshwater pipefish
Crocodile tooth pipefish
Bombay duck
Jarbua terapon
Small-scaled terapon
Large-scaled terapon
Milkspotted puffer
Green rough-backed
puffer
Lattice blaasop
Ocellated pufferfish
Green pufferfish

johnius gangeticus
Macrospinosa cuja
Nibea coibor
Nibea Soldado
Otolithoides biauritus
Otolithoides pama
Panna microdon
Protonibea diacanthus
Pterotolithus maculatus
Epinephelus coioides
Epinephelus lanceolatus
Epinephelus malabaricus
Siganus canaliculatus
Siganus javas
Sillagenopsis domina
Sillago sihama
Ompok bimaculatus
Ompok pabda
Wallago attu
Bagarius bagarius
Brachirus pan
Synaptura albomaculata
Synaptura commersonnii
Acanthopagrus berda
Acanthopagrus longispinnis
Rhabdosargus sarba
Sparidentex datnia
Sphyraena obtusata
Stegostoma fasciatum
Pampus argenteus
Pampus chinensis
Scomberomorus guttatus
Monopterus cuchia
Ophisternon bengalense
Hippichthys spicifer
Ichthyocampus carce
Microphis Cuncalus
Harpadon nehereus
Terapon jarbua
Terapon puta
Terapon theraps
Chelonodon patoca
Lagocephalus lunaris
Takifuga oblongus
Tetraodon cutcutia
Tetraodon fluviatilis
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338
339
340
341
342
343
344
345
346
347
348
349
350

PERCIFORMES
PERCIFORMES
TETRADONTIFORMES
TETRADONTIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
PERCIFORMES
BELONIFORMES
BELONIFORMES
BELONIFORMES
BELONIFORMES

Toxotidae
Toxotidae
Triacanthidae
Triacanthidae
Trichiuridae
Trichiuridae
Trichiuridae
Trichiuridae
Trichiuridae
Zenarchopteridae
Zenarchopteridae
Zenarchopteridae
Zenarchopteridae

Largescale archerfish
Banded archerfish
Long-spined Tripodfish
Short-nosed tripodfish
Smallhead hairtail
Coromandel hairtail
Savalani hairtail
Gangetic hairtail
Largehead hairtail
Buffon's River-Garfish
Feathered River-Garfish
Ectuntio halfbeak
Hooghly Halfbeak

Toxotes chatareus
Toxotes jaculatrix
Pseudotriacanthus strigilifer
Triacanthus biaculeatus
Eupleurogrammus muticus
Lepturacanthus pantului
Lepturacanthus savala
Trichiurus gangeticus
Trrichiurus lepturus
Zenarchopterus buffonis
Zenarchopterus dispar
Zenarchopterus ectuntio
Zenarchopterus striga

(Courtesy: S.S. Mishra)
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3.2 Important wetlands for the fishes and fishermen
3.2.1 Habitat observation
North and South 24 Parganas have a variety of wetlands ranging from coastal and marine wetlands
to inland freshwater lakes, rivers, dams, beels, baor, bheries and swamps. A good number of beels
and baors are present out of total area under 24 Parganas .
In Brackish water fisheries there are 3 types of bheires and beels are present depending on salinity
variances. Low water saline fisheries present at North 24 parganas at Barasat, Deganga,
Barrackpore, Machlandapur. Medium saline bheries are located at Haroa, Basirhat, Minakhan and
hingalgaunge. High saline water bheries are located at Canning, Mathurapur, Joynagar,
Patharpratima, Basanti, Kultali, Kakdwip, Kulpi, Namkhana, and Sagar.
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TABLE 3: Beels at North 24 Parganas
Fish species found
Serial

Name of beels

Location

River Connection

Fishng gears

No
Rohu, Katla,

1

Connected with Haroa

Monopiya, Tere,
Tangra, Tilapia,

Champatala

Champatala,

Khal, Khal is connected

Jalkar

Deganga II

with Bidyadhari River.

bhangon( Round

Nil

shaped, scaled, debro
type )

2

Falti Jalkar

Connected with Bidyadhari

Golda, Bagda, Parse,

gang

Tangra, Bata, Rohu,

Beliaghata Bridge,
Barasat I

Nil

Katla, Mrigel
Bata, Tilapia, Bhetki,

3

Kaliani Beel

Kaliani, Deganga I

Connected with Channel

Tere, Katla, Tangra,

which is connected with

Bagda, Golda, Chang,

Ber Jal, boat named

Bidyadhari River

Punti, Shol, Singhi,

Salti

Koi

4

Borti Beel

Connected with Noyai

Koi, Magur, Shol, Lata,

Beraberia,

Khal which is connected

Punti, Bele, Tepa,

Barrackpur S.D.

with Ganga

Chingri

Kholase,

Tit

Bheasl net

punti,

Lata, Shol, Pod koi,
Ulko, Singhi, magur,
Gojal,
Tora

Tepa,

Gunte,

pakal,

Kuche,

Tekle/

Kakshel/kakle,

Rui, Catla, American
5

Nangla beel

Machhlandapur,

Connected with Ichhamati

koi, Grass carp, Rup

N24 Parganas

River

chanda,

Tilapia,

Monopia,

Chokha,

Aatol, Khyapla net

Japani punti
Mourola,

Katchela,

Rupchanda, Desi punti,
Tit punti, Ban, Gunte,
6

Uttar

Machhlandapur,

Connected to Baiker Beel

Catla, Pod koi, Godar,

Beel/Bharatinagar

N24 Parganas

which

Magur, Nona tangra,

Beel

is

connected

to

Ichhamati River

Bhesal net

lata
Rupchanda,

Chanda,

Ban, Guri kholse, Pata
7

Baiker Beel

Machhlandapur,

Connected with Ichhamati

kholse, Gunte, Tangra,

N24 Parganas

River

Egro/ Nadosh, Gojal

-
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East Calcutta Wetlands (22 0 27’ N 88 0 27’ E) which cover 125 square kilometres include fish
and shrimp ponds, farm ponds, reservoirs, borrow pits, sewage farms, bheries and canals. It is
located at the low-lying region. At past, salt water marshes of this wetlands were between the
Hoogly river to the west and the Bidyadhari river, a tidal channel to the East. The mouth of some
channels are opened to the Bay of Bengal and filled by water at the time of high tide. These caused
the salinity of the salt water lakes. These lakes were split-reservoirs of the tidal channel Bidyadhari
which open into the Bay of Bengal through the Matla river. At present East Calcutta wetlands
covered by 264 bheries i.e brackish water bodies used for pisiculture. In South 24-Parganas about
532 hectares of land in Sonarpur P.S. and 886 hectares of land in Bhangar P.S. and 657.22 hectares
in Tiljala area (which has been now included in Jadavpur Municipality) are under East Calcutta
Wetlands Fisheries.

Fig: East Calcutta wetlands
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3.2.2 Fish diversity and fishing
In fresh water beels and bheries enamours fish species have been found such as Catla, Rui, Bata,
Kholase, Tit punti, Lata, Shol, Pod koi, Ulko, Singhi, Gojal, Tepa, Gunte, Tora pakal, Kuche, Tekle/
Kakshel/kakle, American koi, Grass carp, Rup chanda, Tilapia, Monopia, Chokha, Japani punti,
Pabda etc.
In Brackish water Beels and bheries Rohu, Catla, Monopiya, Bata, Tilapia, Bhetki, Tere, Catla,
Tangra, Bagda, Golda, Chang, Punti, Shol, Singhi, Koi, Mrigel, Bhangon etc. are found.
In East Calcutta wetlands majorly found fishes are Rohu, Catla, Mrigel, Bata, Calbasu, Silver carp,
Grass carp, common carp, Tilapia, Bhetki, Parse, Nona tangra etc.
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3.3 District wisw Fish species recorded in North and South 24 Paragas
TABLE 4: Fish Speices recorded in North 24 Parganas
Sl. No.

Local Names

Latin Name

Family Name

Usual Catch Size

1

Bhootbele,
Kalobele,
Narkolebele

?

Gobiidae

10.16cm

2

Tit punti

Pethia phutunio

Cyprinidae

3-3.5 cm

3

Lal punti

Puntius sophore

Cyprinidae

15-17 cm

4

Sankarfish, Chakul,
Chilemourali

Himamtura imbricata

Dasyatidae

?

5

Banshpata

Cynoglossus sp

Cynoglossidae

?

6

Kanthalpata,
Kururerjiv

Cynoglossus sp

Cynoglossidae

7.62- 30.5 cm

7

Chotabele,
Girgitebele

Pomatoschistus sp

Gobiidae

25 .5- 30 .5cm

8

Amudi, lal amodi

Coilia reynaldi

Engraulidae

13- 20cm

9

Lombaparse,
Jaatparse, Raiparse

Liza sp

Mugilidae

?

10

Pakal, Tora, Ban,
Misti pakal

Mastacembelus armatus

Mastacembelidae

7- 10 cm

11

Pencilfish, Noli

?

Lebiasinidae

12. 5- 15 .4cm

12

Kholshe

Trichogaster lalius

Osphronemidae

3-9 cm

13

Pangosh tangra

Pangasius pangasius

Pangasiidae

25. 5- 30. 5cm

14

Kanmagur

Plotosus canius

Plotosidae

50- 150 cm

15

Sele

Eleutheronema
tetradactylum

Polynemidae

?

16

Topse

Polynemus paradiseus

Polynemidae

15- 20cm

17

Pairachanda

Scatophagus argus

Scatophagidae

15- 25cm

18

Pankhaki

Toxotes chatareus

Toxotidae

25-40 cm

19

Pabda

Ompok pabda

Siluridae

15- 30 cm

20

Datne

Acanthopagrus berda

Sparidae

22-24 inch

21

Javabhetki,
khorobhetki

Nibea soldado

Sciaenidae

30- 60 cm
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22

Bhola, Kelebhola,
norebhola

?

Sciaenidae

100- 150cm

23

Katkatebhola,
Kathbhola

?

Sciaenidae

15- 20cm

24

Desibhola,
Singabhola,
Saringebhola

Otolithoides pama

Sciaenidae

30- 80cm

25

Phasa

Setipinna phasa

Engraulidae

13- 18cm

26

Ilish

Tenualosa ilisha

Clupeidae

30-35 cm

27

khoira, Ilishekhoira

Tenualosa toli

Clupeidae

5- 8cm

28

Kute bhola

?

?

?

29

Tele bhola

?

?

?

30

Lucho, loche

Toxotes jaculatrix

Toxotidae

20-30 cm

31

Kalchoti, Koibhol,
Kalbhomra,
Kalbhomor

Lobotes surinamensis

Lobotidae

80- 110 cm
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TABLE 5: Fish Speices recorded in South 24 Parganas

Sl. No.

Local Names

Latin Name

Family Name

Usual
Catch Size

1

Simulkata, Gagratangra,
Mochontangra, sumotangra,
aar tangra

Nemapteryx nenga

Ariidae

?

2

Khoira, Chandana khoira

Gudusia chapra

Clupeidae

5-9 cm

3

Ilish

Tenualosa ilisha

Clupeidae

30-35 cm

4

khoira, Ilishekhoira

Tenualosa toli

Clupeidae

5- 8cm

5

Kachki chuno, Gang mouti,
Gabdana

Corica soborna

Clupeidae

5.510.5cm

6

Gutum

Lepidocephalichthys guntea

Cobitidae

10-15 cm

7

Banshpata

Cynoglossus sp

Cynoglossidae

?

8

Kanthalpata, Kururerjiv

Cynoglossus sp

Cynoglossidae

7.62- 30.5
cm

9

Chokh dhyala

?

Cyprinidae

?

10

Sankarfish, Chakul,
Chilemourali

Himamtura imbricata

Dasyatidae

?

11

Phasa

Setipinna phasa

Engraulidae

13- 18cm

12

Amudi, lal amodi

Coilia reynaldi

Engraulidae

13- 20cm

13

Chotabele, Girgitebele

Pomatoschistus sp

Gobiidae

25 .5- 30
.5cm

14

Bhootbele, Kalobele,
Narkolebele

?

Gobiidae

10.16cm

15

Desibele, Bhootbele, sholbele

?

Gobiidae

?

16

Goljhaki, Menu/Minu, Jhaki
gule

Boleophthalmus boddarti

Gobiidae

15-22 cm

17

Bhutkuri

Glossogobius giuris

Gobiidae

10-25 cm

18

Tul bele, tut bele

?

Gobiidae

?

19

Bogo, khakshel, kagle, sui

Hyporhamphus limbatus

Hemiramphidae

60- 75cm

20

Bhetki

Lates calcarifer

Latidae

30-150 cm

21

Pencilfish, Noli

?

Lebiasinidae

12. 5- 15
.4cm

22

Kalchoti, Koibhol, Kalbhomra,
Kalbhomor

Lobotes surinamensis

Lobotidae

80- 110 cm

23

Pakal, Tora, Ban, Misti pakal

Mastacembelus armatus

Mastacembelidae

7- 10 cm

24

Sadaboro, Sadakuche,
Harunche, RJ, Bangosh

Moringua sp

Moringuidae

30- 45cm

Liza sp

Mugilidae

?

Liza sp

Mugilidae

?

Liza sp

Mugilidae

?

25
26
27

Parse, Chamtaparse,
Tabletparse, Bude parshe
Lombaparse, Jaatparse,
Raiparse
Godi parshe
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28

Rai parshe

Liza sp

Mugilidae

?

29

Gol parshe

Liza sp

Mugilidae

?

30

Bogo, Sonabogo, bangosh,
Sonabangosh, Bogobaam

Congresox talabonoides

Muraenesocidae

60- 120cm

31

Bam, Bangosh

?

Muraenesocidae

200550cm

Strophidon sathete

Muraenidae

60cm

Ophichthus apicalis

Ophichthidae

30- 50cm

32
33

Satete, Teleban, Bain, TK,
kerale
Boro, Sadaboro,
Freshwaterboro, Harunche, AJ

34

Kholshe

Trichogaster lalius

Osphronemidae

3-9 cm

35

Pangosh tangra

Pangasius pangasius

Pangasiidae

25. 5- 30.
5cm

36

Kanmagur

Plotosus canius

Plotosidae

50- 150 cm

37

Sele

Eleutheronema
tetradactylum

Polynemidae

38

Topse

Polynemus paradiseus

Polynemidae

15- 20cm

39

Pairachanda

Scatophagus argus

Scatophagidae

15- 25cm

40

Bhola, Kelebhola, norebhola

?

Sciaenidae

100150cm

41

Katkatebhola, Kathbhola

?

Sciaenidae

15- 20cm

42

Desibhola, Singabhola,
Saringebhola

Otolithoides pama

Sciaenidae

30- 80cm

43

Javabhetki, khorobhetki

Nibea soldado

Sciaenidae

30- 60 cm

44

Pabda

Ompok pabda

Siluridae

15- 30 cm

45

Datne

Acanthopagrus berda

Sparidae

22-24 inch

46

Comflet, pomfret

Stromateidae

15- 30cm

47

Lotte, Nere

Harpadon nehereus

Synodontidae

25 -38cm

48

Puffer fish/ Tepa

Lagocephalus lunaris

Tetraodontidae

10-40 cm

49

Lucho, loche

Toxotes jaculatrix

Toxotidae

20-30 cm

50

Pankhaki

Toxotes chatareus

Toxotidae

25-40 cm

51

Sitapati

Lepturacanthus savala

Trichiuridae

25 -61cm

52

Gule, Kalo gule, Desi gule

?

?

13- 15cm

53

Gule, mistigule, telgule

?

?

13- 15cm

54

Cheno gule, cham gule, lal gule

?

?

13- 15cm

55

Dhenechuno, chanda, Titul

?

?

5.510.5cm

56

Chocolate fish

?

?

5.5- 13cm

57

Demrebangon, Khorkulo,
Khorkullo

?

?

15- 20cm

58

Lauphuli

?

?

61- 79cm

59

Med tangra

?

?

?

60

Amkorate

?

?

?

61

Kute bhola

?

?

?

62

Tele bhola

?

?

?

63

Kotila, Kokila

?

?

?

64

Madhubhola

?

?

?

Pampus argenteus
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3.4 Following the pattern of nature: Times and Seasons of Fishing
The fishermen and women in the Sundarbans follow the Bengali lunar calendar when fixing the
time of fishing. Most of the fishers who sail down the rivers deeper into the jungles select designated
days or tithis of the lunar month. They also fish during specific times of the day, throwing or laying
their nets in the river and its channels or creeks (khnari-s) and then removing the (hopefully, fishfilled!) nets after a fixed time-gap.
There are thirty tithis or days in each lunar month of the Bengali (Vedic) calendar and each tithi is
considered auspicious or inauspicious for certain activities. The pressure of water in the rivers and
seas varies on the various tithis, prompting the fishing folk to plan their fishing trips on certain tithis
(certain times of the month) and avoiding the river at other times.
The month is divided into two parts- Sukla Paksha or brighter half of the month (15 days or tithis)
and Krishna Paksha or darker half of the month (15 days or tithis). Sukla Paksha ends with Purnima
or full-moon day, which is considered female force according to traditional beliefs. Krishna Paksha
ends with Amabasya or new moon day which is regarded as the male force. The current of water is
lower in the rivers during Sukla Paksha compared to Sukla Paksha (Paksha-Wikipedia) . The names
of the tithis or days for one half of the month are identical with those of the other half, as the table
below will clarify.
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Table 6: Showing Tithi pattern

Day

Sukla Paksha (Bright Fortnight)

Krishna Paksha (Dark Fortnight)

1

Prathama / Padyami

Prathama / Padyami

2

Dwitiya / Vidiya

Dwitiya / Vidiya

3

Tritiya / Thadiya

Tritiya / Thadiya

4

Chaturthi

Chaturthi

5

Panchami

Panchami

6

Shashthi

Shashthi

7

Saptami

Saptami

8

Ashtami

Ashtami

9

Navami

Navami

10

Dasami

Dasami

11

Ekadasi

Ekadasi

12

Dvadasi

Dvadasi

13

Trayodasi

Trayodasi

14

Chaturdashi

Chaturdashi

15

Amavasya
(new moon)

Purnima or Paurnami
(full moon)

(Courtesy : Wikipedia-Tithi)
Bikash Raychoudhuri’s book, The Moon and the Net: A Study of a Transient Community of
Fishermen in Jambudwip provides a helpful study of the time and seasons of fishing. He states that
the fish haul is more during ebb or low tide when the back pressure of water is less and shoals of
fish follow the creek or khnari with the flow of the water without getting scattered. Fishermen
usually set their nets in the khnari-s, aware of the possibilities of maximum catch during this time.
His studies also reveal that sometimes fish is hauled more during night and Krishna Paksha (when
water current is high) compared to daytime and Sukla Paksha.
In the entire Sunderbans a common terminologies found i.e , from Pratipad i.e Amavasya or Purnima
to Sasthi is called “Bhora Kotal” or “ Kotaler Mukh” because water level rises by a great amount
and from Saptami to Dyadasi is called “Mora kotal” or “ Marani” because in this time water level
reaches lower.
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From our interactions with the fishers across the various ranges, beats and villages of the
Sundarbans, we found certain similarities and dissimilarities in the fishers’ selection of days and
times of the days for fishing. We met a group of fishermen at Kalitala Bazaar (Basirhat Range in N
24 Parganas) during our fieldwork in March, 2018. It was Ekadashi (11th lunar day), and the fishing
group stated that their boats would be out fishing from the next day- Dvadashi and return four to
five days later. They mentioned that the fishermen in Kalitala can be found at their homes on Sasthi
and Saptami (sixth and seventh days) because they do not organize their fishing trips on these days.
On the other hand, in an interview conducted in September 2019, fisherman of Bijaynagar (10
number colony, Bali island) said that their fishing boats set out on Tritiya or Chathurthi (the third
and fourth lunar days) and they return around Ekadashi (eleventh lunar day).
The group of fishermen in Kalitala revealed that they spread their nets on the riverbed just before
low tide sets in and keep them submerged for six hours. Same with a fisherman who fishes from the
Jhila river and sells his catch at the Kumirmari Bazaar (Basirhat, N 24 Parganas); he spreads his
bench net in the river water during ebb and removes it some six hours later. There are two ebbs and
two tides in one day, each of around six hours duration. The fishers have to be vigilant about the
onset of tides and ebbs each day (in order to fix their fishing times) as the time-span of tides and
ebbs shortens during Amabasya and Purnima. The tide sets in close to an hour later with each
passing day of the month.
It was found that fishing generally not done in Bhora kotal in the rivers of North 24 Parganas because
the water current is very high in this time. So, they cannot set their nets during this time. On other
hand during bhora kotal fishing done in the rivers of South 24 parganas because during this time
much fish species are found.
The fishers in various parts of the Sundarbans fish both during high tide and low tide, calling the
fish they catch during high tide ‘tide fish’ (jowarer machh) and the fish netted during ‘low tide’ as
‘ebb fish’ (bhatar machh). However, most prefer catching the ‘ebb fish’ because of the kinds of nets
they use. Most nets have a chance of snapping due to high water pressure during high tides.
The variation in the timings of the fishing trips- as noted from our observations at Kalitala and Balican be attributed to the different fishing practices of different groups of fishers. They often use
different fishing nets, gears and look for different varieties and sizes of fish. The availability of fish
varies across seasons and times of the day.
All fishers (except the crab and prawn catchers) are united in one aspect. They fish between Ashar
(July) and Chaitra (April). Their fishing stops between Chaitra and Ashar for three months (April36 | P a g e

July) because the Forest Department does not permit them to fish during this time. The foremost
reason is that the fish lay their eggs and the spawns grow during this time and hence, fishing would
hamper breeding and jeopardize the growth of the spawns. The other reason is that storms and
rainfalls make the waterways more dangerous for the fishers during this time of the year.

3.5 Estuarine fish habitats and fish species:
East Calcutta Wetlands (22 0 27’ N 88 0 27’ E) which cover 125 square kilometres include fish
and shrimp ponds, farm ponds, reservoirs, borrow pits, sewage farms, bheries and canals. It is
located at the low-lying region. At past, salt water marshes of this wetlands were between the
Hoogly river to the west and the Bidyadhari river, a tidal channel to the East. The mouth of some
channels are opened to the Bay of Bengal and filled by water at the time of high tide. These caused
the salinity of the salt water lakes. These lakes were split-reservoirs of the tidal channel Bidyadhari
which open into the Bay of Bengal through the Matla river. At present East Calcutta wetlands
covered by 264 bheries i.e brackish water bodies used for pisiculture. East Calcutta wetlands rich
by fish diversity such as Puntis sp. , Mystus tengra, Channa sp. , Heteropneus tesfossilis, Tilapia
mossambica, Clarius sp. etc.
In the big rivers such as Matla, Bidydhari, Raimangal, Gomdi, Hariabhanga, Nitai( Near
Netidhopani) , Hogol river( Near Sonakhali), Jhila river (Near Goshaba) and canals such as canals
such as Tantultala canal, Sudhanyakhali canal, Durgadoyani canal fishing generally done. These
areas have a lot of mangrove trees. Thus Sundarbans estuary gives an excellent nutrients to fishes
which are found from leaves, decaying trees, fruits etc. Not only that, it provides breeding ground
for some fishes and some fish also used estuary to go to upstream for breeding. In the mouth of the
canals there are many fish species are found at the time of low tide when water level start to decrease.
In big river areas fishing generally done during both Bhora kotal and Mora kotal but in Bhora kotal
which lies from Pratipad i.e Amabashya (New moon) and Purnima (Full moon) to Sasthi is
favourable for fishing. During Bhora kotal huge number of fish species are come to big river from
the canals. Other than that, fish species which are generally inhabitant to lower level of water,
sometimes come to the upper level. Some fish species which are found in a great number at neap
tide. In big river the fisher folk spread the net along the riverbed at high tide and in canals at low
tide.
Some fish species are found at the brackish water ponds at the entire Sunderbans such as Pakal,
Pabdah, Med tangra, Nona tangra, Parshe, Bhetki, Punti, Bele etc.
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3.6 Microhabitat segregation
Fishes exhibit different microhabitats such as upper surface, middle strata, bottom surface, mud
bottom, mud hole and some are float in water. Species of Anguilliformes are generally found on the
mud surface. During high tide species of bottom feeder and mud surface feeder comes to the upper
strata. For this reason fisher folk found this species at upper surface at the time of high tide. Bogo,
Bam, Bangosh, Sathate, Gule, Bele these fish species are generally inhabit at deep water near mud
surface. But at the time of high tide they comes out at the upper surface of the river.
Feeding habit and presence of food strongly correlated with microhabitat of fish species. Fishes
which are generally bottom feeder are depended on insects, mud and sands.
In the river of Sunderbans estuary a unique type of food chain has been found. Decaying leaves
which are floated in the riverbed during high tide which are generally comes out from the canals to
big rivers. At the lower portion of these leaves there are many microorganisms are present. To feed
them many small insects come and small fishes are feed those insects. To feed small fishes large
fishes come with those decaying leaves. Fisher folk follow those leaves at the time of fishing
because lots of fish species are found with those decaying leaves.

Fig: Decaying leaves
Some brackish water fishes are tangra, sele, amudi, java, Chanda, koibhol, bude parshe, rai parshe,
gol prashe, gadi parshe, ilish, pairachanda, kakshel, kute bhola, tele bhola, med tangra, menu, tule
bele, deshi bele, bhoot bele, kan magur etc.
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3.7 Freshwater fish habitats and fish species:
Freshwater fishes at North 24 Parganas and South 24 Parganas are generally found in canals, creeks,
small river streams, ponds. Fishes are generally exhibit mud level, middle strata and upper level.
Some fishes are pakal, kakshel, bogo, bam,desi gule, tel gule, lal gule, bude parshe, gol parshe, gadi
parshe, rai parshe, koibhol, gagra tangra, kanmagur, Chanda, gangmouti, pangash tangra, bhoot
bele, desi bele, khorkullo, med tangra, topse, kute bhola, tele bhola, tepa, madhubhola, tul bele,
bhutkuri, gutum, tit punti, koi punti, lal punti etc.
According to fisherfolks maximum fish species are found in bhora kotal but few species are also
abundant in marani such as tul bele, lotte, parshe (all types), madhubhola, chata bele, sitepati, gang
mouti, datne etc.
From these fish species abundance of fish species increase during winter months. But there is also
controversy about this. Some fisher folk said that abundance of fish species reaches high in
monsoon.

3.8 Depleting Fish Stocks:
Factors responsible for negative impacts on the fish populations


Increase water salinity and temperature.



Decreasing water level day by day.



Increasing number of fishermen and advancement of fishing processes declining fish
numbers very fast such as using monofilament net cause death of many juvenile fish species.



Entry of tourist boats within the Sundarbans ecosystem disturbs natural species of the forests
and the rivers and interrupts with the fishing practices of the fishers.



Human made pollution in the river cause harmful effect on the fish community.



The modernization of the fishing sector with motorised boats and trawlers which exploit
fishing stock and waste huge quantities of fish.



Collection of prawn seeds is one of the major income source for fishermen and women.
During collection of seed fisher folk segregate the prawn seeds and for this 90-95% fish
hatchlings are destroyed which is leading a large number of destruction of estuary fish
species.

The availability of fish per fishing trip has significantly decreased though; earlier, fisher folks
returned from each trip with 2-2.5 quintal of fish, now they can net 70 kilos of fish at most. Not only
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number of fish species, size of some fish species are also declining day by day. Such as bhola fish
found of a weight about more than 10 kg but these sized species are almost extinct now.

Table 7: Abundant status of fish species

SCIENTIFIC NAME

Abundant
status (IUCN
Red List
Status)

Abundant status (
From fishermen's
data)

Simulkata, Gagratangra,
Mochontangra,
sumotangra, aar tangra

Sperata seenghala

Least concern

Decreased little less

Ganges river spart

Kachki chuno, Gang
mouti, Gabdana

Corica soborna

Least concern

Same as before

3

Indian river shad

Khoira, Chandanakhoira

Gudusia chapra

Least concern

Same as before

4

Toli Shad

khoira, Ilishe khoira

Tenualosa toil

Vulnerable

Rare

5

Hilsa shad, River shad

Ilish

Tenualosa ilisha

Least concern

Decreased little less

6

Guntea loach

Gutum

Lepidocephalichthys guntea

Least concern

Same as before

7

Spotted Sail barb

Tit punti

Pethia phutunio

8

Pool barb

Lal punti

Puntius sophore

9

Reynald's grenadier
anchovy

Amudi, lal amodi

Coilia reynaldi

10

Gangetic hairfin anchovy

Amudi, lal amodi

Setipinna phasa

11

Boddart's goggle-eyed goby

Goljhaki, Menu/ Minu,
Jhaki gule

Boleophthalmus boddarti

Not
evaluated

Same as before

12

Tank goby

Bhutkuri

Glossogobius giuris

Not
evaluated

?

13

Congaturi halfbeak

Bogo, khakshel, kagle

Hyporhamphus limbatus

Least concern

Same as before

14

Barramundi, giant seaperch

Bhetki

Lates calcarifer

Not
evaluated

Same as before

15

Atlantic tripletail

Kalchoti, Koibhol,
Kalbhomra, Kalbhomor

Lobotes surinamensis

Least concern

Decreased little less

16

Zig-zag eel

Pakal, Tora, Ban, Misti
pakal

Mastacembelus armatus

Not
evaluated

Same as before

17

Indian pike conger

Bogo, Sonabogo,
bangosh, Sonabangosh,
Bogobaam

Congresox talabonoides

?

Decreased little less

18

Slender giant moray

Satete, Teleban, Bain,
TK, kerale

Strophidon sathete

Not
evaluated

Decreased little less

19

Bluntnose snake-eel

Boro, Sadaboro,
Freshwaterboro,
Harunche, AJ

Ophichthus apicalis

Not
evaluated

Decreased little less

20

Dwarf Gourami

Kholshe

Trichogaster lalius

Least concern

Same as before

21

Pangas catfish

Pangosh tangra

Pangasius pangasius

Least concern

Decreased little less

35

Grey eel catfish

Kanmagur

Plotosus canius

22

Fourfinger threadfin

Sele

Eleutheronema tetradactylum

23

Paradise threadfin

Topse

Polynemus paradiseus

SL
NO.

NAME

LOCAL NAMES

1

Gaint river catfish

2

Not
evaluated
Not
evaluated
Not
evaluated
Not
evaluated

Not
evaluated
Not
evaluated
?

Same as before
Same as before
Decreased little less
Same as before

Same as before
Decreased little less
Decreased little less
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24

Spotted scat

Pairachanda

Scatophagus argus

Least concern

Decreased little less

25

Soldier croaker

Javabhetki, khorobhetki

Nibea Soldado

Not
evaluated

Same as before

26

Pama croaker

Desibhola, Singabhola,
Saringebhola

Otolithoides pama

Not
evaluated

Same as before

27

Pabdah catfish

Pabda

Ompok pabda

28

Goldsilk seabream

Datne

Acanthopagrus berda

29

Silver pomfret

Comflet, pomfret

Pampus argenteus

30

Bombay duck

Lotte, Nere

Harpadon nehereus

31

Green rough-backed puffer

Puffer fish/ Tepa

Lagocephalus lunaris

Least concern

Same as before

32

Largescale archerfish

Pankhaki

Toxotes chatareus

Not
evaluated

Decreased little less

33

Banded archerfish

Lucho, loche

Toxotes jaculatrix

Least concern

Decreased little less

34

Savalani hairtail

Sitapati

Lepturacanthus savala

Not
evaluated

Same as before

35

Scaly whipray

Sankarfish, Chakul,
Chilemourali

Himamtura imbricata

Data deficient

Catching prohibited

Near
threatened
Least concern
Not
evaluated
Near
threatened

Rare
Decreased little less
Same as before
Same as before

3.9 Fishing Gears:
Fisher folk of Sundarbans use both non-mechanized and mechanized boats for fishing. A large
number of fisher folk uses “Dingi nouko” for the purpose of fishing. Their traditional knowledge
helps them to get success over fishing. A huge number of population is dependent on fishing. The
variation in fishing practices (times of fishing and fishing trips) brings us to the different gears which
the fishers in different regions and of different fishing groups use.
The khyapla or throw/cast nets are circular with small weights distributed around their edges
which are cast or thrown by the fishermen in the narrow creeks or khnaris during low tide when
back pressure of water is low and hence, fish density is high. The nets spread out in the air before
landing and sinking into the water of the creeks. The net is hauled in a few minutes after it is thrown,
unlike the khalpata, chawrpata, bench and bed nets which remain submerged for hours. The throw
net hauls most fish caught by the bench or channel stake nets like parse, tangra, Java Bhetki, payra
chanda, lotte etc.
Most fisher-folk across the Sundarbans in places like Jharkhali of Basanti ,Bijoynagar , Bali ,
Gosaba, Kumirmari use monofilament and fibre nets. The monofilament nets are made of nylon
or polyester and have different mesh sizes and diameters of various tensile strength conducive for
the catching of different types of fish. Fisher folks float any kind of light objects like empty drums
or bottles as an indicators. Then spread the net slowly to the current of the water stream. When fish
species comes with the stream, stuck inside the net. After a while the net is hauled. These nets are
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often dangerous for different creatures like the kamot or river sharks, the deer, the jungle pigs and
the dolphins which often get stuck in the fine meshes.
The khalpata or channel stake net helps to catch all types of big and small fish species. These nets
target the brackish water fishes which live in estuarine environment and are laid across the channels
or khnaris of rivers. Nets are spread at the mouth of the creeks by sticks at the low tide. At the end
of low tide when water level start to rise, nets are floated in the water and the fish species which are
come with the water are stuck into the nets and after a while, the nets are hauled. The catch per unit
effort of these nets exceeds those of monofilament nets which in turn are loss-incurring for the
Kalitala fishermen. They wished that monofilament nets go out of use.

Bench nets hauled different types of fish species such as sele, datne, bhangon, kan, phyasa, lotte,
payrachanda, bheki, parshe, madhubhola, sitepati, puffer fish, bogo, kakshel etc. It is generally
spread over wide river areas. Nets are attached by two bamboo sticks in the water from boat. When
fishes are come with water current, stuck inside the net. After a while nets are hauled which depends
on availability of fish speices by checking the fish availability at the "Onchol", the last part of the
bench net.
Nets with large-sized meshes like ilish jal used for catching hilsa and other big fishes, khoyra jal for
hauling smaller-sized fishes like khoyra and parshe. These nets are the types of mono filament nets
differs by mesh sizes. Process of fishing is same as monofilament net.
In Saterkona village, there is a greater trend of fishing with fishing hooks (locally called borshi
kata), along with the regulars-bench nets and monofil nets. Bait fish are attched to the hooks and
then throw the hooks one by one in the water. Hauling done after a while which depends on
availability of fish. By this generally Pangas tangra, med tangra, mochon tangra etc. are found.
In Canning most fishers, including the Self Help group of women fishers in Puratan Chandni, use
hawai net, ilish net and dubo (submerged) jal. The hawai nets are thrown into the water from the
small motorized boat (as the boat moves forward) and they cover huge areas of the Matla river (upto
600 feet).
During fishing many excessive organisms are stuck into the bench, monofill, Khiora, ilish nets such
as Snakes, crabs, Shrimps, jelly fish, squid, cattle fish. These are generally released after hauling
the net.
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Table 8: Fishing Gears
Fishing
area

Time
duration of
spreading

Time of
spraeding

Big rivers
and small
rivers

1-2 hours,
depends on
fish
availability

Low tide

Big rivers

2- 7 hours,
depends on
fish
availability

High tide
and low
tide

Nylon
thread

Differs,
both big
and small

Mouth of
canals

1-2 hours,
depends on
fish
availability

Last
phase of
low tide

parse, tangra,
Java Bhetki,
payra chanda,
lotte

Nylon
thread

Differs,
both big
and small

Canals
and
creeks

3-5 minutes

Low tide

Borshi
kata

Pangas tangra,
med tangra,
mochon tangra

LineNylon,
Hookiron

-

Big
rivers,
canals and
ponds

Depends on
fish
availability

High tide
and low
tide

Ilish net

Ilish, lauphuli,
datne, lucho,
pankhaki, bhetki,
mochon tangra

Nylon
thread

Big

Big rivers
and small
rivers

1-2 hours,
depends on
fish
availability

High tide
and low
tide

Small

Big rivers
and small
rivers

1-2 hours,
depends on
fish
availability

High tide
and low
tide

Sl
No.

Fishing
gears

Fish species
caught

1

Monofil
net/
bhasa
net/ gill
net

Amudi, Topse,
Phyasa, Bhola,
lotte, sele,
bhangon, parshe,
sitepati, banspata

Nylon
thread

2

Bench
net

sele, datne,
bhangon, kan,
phyasa, lotte,
payrachanda,
bheki, parshe,
madhubhola,
sitepati, puffer
fish, bogo,
kakshel etc

Nylon
thread

Small

3

Chawr
Pata/
Khal
pata net

Payra chanda,
datne, sele, java
bhetki, tere

4

Khyapla
net

5

6

7

Khoira
net

Parshe, phasa,
khoira

Materials Mesh size

Nylon
thread

Differs,
both big
and small
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Bench Net

Borshi kata

Khoyra Net
Chawr Pata/ Khal Pata

Ilish Net

Khyapla Net

Fig: Net Practices in Sunderbans
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Fig: Dingi Nouko
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3.10 Fish Species recoreded in 24 Parganas with ecological requirements:

Some Types of Fish Identified/Introduced by the Sundarbans Fishers. Fishing is one of the major
livelihood of the people of Sundarban. Beside the tasty and nutrient rich fishes there are some fishes
which are very common in Sunderbans are sometimes deadly. In Puffer Fish locally called tepa,
the tetrodotoxin found in the skin, liver and reproductive organs which can kill as many as 30
humans. People around the world, and fishers and their families in the Sundarbans still consume the
meat of the puffer fish because it is tasty. To extract the poison, they first slice the puffer fish's skin
on two sides of its mouth. Then they peel off the skin from its body and cut off the portion around
its anal fin to remove the liver and the reproductive organs. Fisher folk said that people in Odisha,
Canning and Bali sometimes consume the meat (especially the delicious liver) of the puffer fish and
are poisoned to death. They are either ignorant about the toxicity of the fish or do not know the
correct method of extracting its poison.
There are many fishes are found which have high market demand due to their taste, nutrient value
or other economical values. Such as Sele, Ilish, Pomphret, Simul Kanta, Koibhol, Topse, Chinese
(Comphlet), Java Bhetki, Tele bhola etc. Tele Bhola which is valuable for the oil extracted from its
body (abdomen) which is used in medicines around the world. Very rare (1 in 1 lakh fisher can
chance upon it) and in high demand. Highly priced; 1 quintal of this fish can fetch Rs. 1 crore
(according to Fishermen Bijoynagar, Bali). A 35 kg fish of this species caught at Sonagna,
Sundarbans sold for over 7.5 lakhs in the Canning market (according to Fisherman Komol Gharani,
Bijoynagar, Bali). Topse is in high demand for its great taste and hence, brings a good income for
the fishers. It is caught in a lot with nets with small-sized, fine meshes like monofilament nets. It is
available more in winter and at present, its availability is declining according to some fishermen.
Nere Fish which is a Small-sized red fish, similar to Chhele/Sele fish in size and appearance. The
bigger sized fish between 200 to 250 g cost Rs. 100 to Rs. 150. Smaller sized fish cost Rs. 15 to Rs.
20. These are caught with the Bench net and they live and move near the bottom of the river. It is
possible to obtain 2.5 to 3 kilo of these fish per catch. This fish species was not popular as food
product in the past, but as fish stocks decline, villagers are gradually consuming this fish, driven by
necessity.
Med tangra is a species of Tangra caught with fishing hooks, which live near the bottom of the
river. Average size ranges from 5 kilograms to 12 kilograms; the maximum size is 18 to 20
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kilograms. It is possible to obtain 10 to 15 pieces of these fish per catch. The price is Rs. 200250/kg.
Datne fish is originally a marine water fish which migrates to the rivers and beels during the
breeding season. It is abundantly available in the Sundarbans and fished most between August to
November. It is very tasty and its market demand has increased in the recent times. Fisherman Nibas
Sardar uses this fish as reference while describing the taste of other fish.
Amodi is abundantly available in the rivers of the Sundarbans; maximum catch in winter, late spring
and early summer. Haul is 400-500 gm per catch on average.
Koi Phul is unresponsive when touched and tastes mediocre. It is almost extinct so, catching of this
fish is prohibited.
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Table 9: Ecological requirement of Fish species

Sl.

Local Names

Latin Name

Family Name

Habitat

No

Microhabita

Food

ts

Habits

Deep water

Insects,

.
1

Simulkata,

Nemapteryx

Gagratangra,

nenga

Ariidae

Big river

worm

Mochontangra,
sumotangra,
aar tangra
2

Khoira,

Gudusia chapra

Clupeidae

Chandana

Big river,

Float in

shrimp

Small river

water

juvenil

khoira
3

Ilish

e
Tenualosa ilisha

Clupeidae

Big river,

Float in

shrimp

Small river

water

juvenil
e, small
fish

4

khoira,

Tenualosa toli

Clupeidae

Ilishekhoira

Big river,

Float in

Sand,

Small river

water,

algae

upper
surface
5

Kachki chuno,

Corica soborna

Clupeidae

Gang mouti,

Big river, small

Upper

shrimp

river

surface

juvenil

Gabdana
6

Gutum

e
Lepidocephalichth
ys guntea

Cobitidae

Big and small

Lower

Small

river

surface

insects,
shrimp
s
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7

Banshpata

Cynoglossus sp

Cynoglossidae

Big river, small

Deep water,

shrimp

river

mud surface

juvenil
e, algae

8

Kanthalpata,

Cynoglossus sp

Cynoglossidae

Kururerjiv

9

Chokh dhyala

?

Cyprinidae

Big river, small

Deep water,

shrimp

river

mud

juvenil

surface,

e, sand,

bottom

clay

Deep water

Small

Small river
and ponds

10

Tit punti

Pethia phutunio

Cyprinidae

insects

Big and small

Lower

small

river

surface

inscets,
shrimp
s

11

Lal punti

Puntius sophore

Cyprinidae

Small rivers

Lower

Small

and ponds

surface

inscets,
algae

12

Sankarfish,

Himamtura

Chakul,

imbricata

Dasyatidae

Big river, small

Mud surface

river

Geri,
insects

Chilemourali
13

14

Phasa

Amudi, lal

Setipinna phasa

Coilia reynaldi

Engraulidae

Engraulidae

amodi
15

Big river, small

Float in

Small

river

water

fishes

Big river, small

Deep water

Algae,

river

Chotabele,

Pomatoschistus

Girgitebele

sp

Gobiidae

Big river, small

shrimp
Mud surface

shrimp
juvenil

river

e, small
fish
16

Bhootbele,
Kalobele,
Narkolebele

?

Gobiidae

Small river

Upper

Small

surface, in

fish,
carb,
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17

Desibele,

?

Gobiidae

Bhootbele,

decomposed

insects,

log

clay

Big river, small

Upper

Shrimp

river, pond

surface,

s

float in

sholbele

water
18

Goljhaki,

Boleophthalmus

Menu/Minu,

boddarti

Gobiidae

Big river, small

Mud hole,

Shrimp

river

mud bottom

s,

Jhaki gule
19

Bhutkuri

algae
Glossogobius

Gobiidae

giuris

Big and small

Upper

"Chyala

river

surface

" or
algae

20

Tul bele, tut

?

Gobiidae

bele
21

Big and small

?

river

Bogo, khakshel,

Hyporhamphus

Hemiramphida

kagle, sui

limbatus

e

Small river

Small

Middle

fishes,
shrimp
s

22

23

Bhetki

Lates calcarifer

Pencilfish, Noli

Latidae

Lebiasinidae

Big and small

Lower

Shrimp

river

surface

s. Algae

Big river, small

Deep water

Shrimp,

river
24

25

26

Kalchoti,

Lobotes

Koibhol,

surinamensis

algae

Big river,

Deep water,

Small

Small river

bottom,

fishes,

Kalbhomra,

upper

insects

Kalbhomor

surface

Lobotidae

Pakal, Tora,

Mastacembelus

Mastacembelid

Small river,

Bottom,

Ban, Misti pakal

armatus

ae

Pond

Mud surface

Sadaboro,

Moringua sp

Moringuidae

Big river,

Mud

Small

Small river

surface,

fishes,

Sadakuche,

Mud
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27

Harunche, RJ,

mud hole,

shrimp

Bangosh

float

s

Big river,

Deep water,

Clay,

Small river

lower

algae

Parse,

Liza sp

Mugilidae

Chamtaparse,
Tabletparse,

surface

Bude parshe
28

Lombaparse,

Liza sp

Mugilidae

Jaatparse,

Big river, small

Upper

Algae,

river, pond

surface,

mud

float in

Raiparse

water
29

Godi parshe

Liza sp

Mugilidae

Big river and

Deep water,

Algae,

small river

lower

mud

surface
30

Rai parshe

Liza sp

Mugilidae

Big river and

Deep water,

Algae,

small river

lower

mud

surface
31

Gol parshe

Liza sp

Mugilidae

Big river and

Deep water,

Algae,

small river

lower

mud

surface
32

Bogo,

Congresox

Muraenesocida

Big river,

Mud

Small

Sonabogo,

talabonoides

e

Small river

surface,

fishes,

bangosh,

mud hole,

shrimp

Sonabangosh,

float

s

Bogobaam
33

34

Bam, Bangosh

?

Satete, Teleban,

Strophidon

Bain, TK, kerale

sathete

Muraenesocida

Big river,

Mud

Small

e

Small river

surface,

fishes,

mud hole,

shrimp

float

s

Big river,

Mud

Small

Small river

surface,

fishes,

Muraenidae

shrimp
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35

Boro, Sadaboro,

Ophichthus

Freshwaterboro

apicalis

Ophichthidae

mud hole,

s, small

float

crabs

Big river,

Mud

Small

Small river

surface,

fishes,

mud hole,

shrimp

float

s, small

, Harunche, AJ

crabs
36

Kholshe

Trichogaster

Osphronemidae Big river, small

lalius

37

Pangosh tangra

Pangasius

Pangasiidae

Shrimp

river,

s,

canals,pond

insects

Small river

pangasius

Upper

Small

surface

fishes,
shrimp,
dirts

38

Kanmagur

Plotosus canius

Plotosidae

Big river,

Deep water,

Mud,

Small river

mud

clay

surface,
mud hole
39

Sele

Eleutheronema

Polynemidae

tetradactylum
40

Topse

Polynemus

Big river,

Deep water

Small river
Polynemidae

paradiseus

Big river, small

small
fish

Deep water

Small
fish,

river

shrimp
41

Pairachanda

Scatophagus

Scatophagidae

argus

Big river, small

Bottom of

Small

river

the river

insects,
algae,
"Chyala
"

42

Bhola,
Kelebhola,
norebhola

?

Sciaenidae

Big river,
Small river

Deep water

Small
fishes,
insects
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43

Katkatebhola,

?

Sciaenidae

Kathbhola

Big river,

Deep water,

Small

Small river

mud surface

fishes,
insects

44

Desibhola,

Otolithoides

Singabhola,

pama

Sciaenidae

Big river,

Deep water

fishes,

Small river

Saringebhola
45

Javabhetki,

insects
Nibea soldado

Sciaenidae

khorobhetki
46

Pabda

Small

Ompok pabda

Siluridae

Big river,

Upper

Small

Small river

surface

fishes

Pond

Deep water

Small
fish

47

Datne

Acanthopagrus

Sparidae

berda

Big river,

Deep water,

shrimp

Small river,

in

juvenil

canal

decomposed

e, algae

logs
48

49

Comflet,

Pampus

pomfret

argenteus

Lotte, Nere

Harpadon

Stromateidae

Big river, small

Deep water

clay

Deep water

shrimp

river
Synodontidae

nehereus

Big river,

juvenil

Small river

e
50

Puffer fish/

Lagocephalus

Tepa

lunaris

Tetraodontidae

Big river and

Middle

Algae

small river

strata and

and

lower level

small
insects

51

Lucho, loche

Toxotes jaculatrix

Toxotidae

Big river, small

Upper

river

surface,float

insects

in water
52

Pankhaki

Toxotes

Toxotidae

chatareus
53

Sitapati

Lepturacanthus
savala

Trichiuridae

Big river, small

Bottom of

Small

river

the river

fish

Big river,

Upper

shrimp

Small river

surface

juvenil

53 | P a g e

e, small
fish
54

Gule, Kalo gule,

?

?

Desi gule
55

Gule, mistigule,

?

?

telgule

Big river,

Mud hole,

Mud,

Small river

float

clay

Big river,

Mud

Mud,

Small river

surface,

clay

upper
surface
56

Cheno gule,

?

?

cham gule, lal

Big river,

Mud

Small river

surface,

Clay

mud hole,

gule

upeer
surface,
bottom-river
57

Dhenechuno,

?

?

chanda, Titul

Small river,

Upper

shrimp

Pond

surface

juvenil
e

58

Chocolate fish

?

?

Big river

Deep water,

shrimp

clean water

juvenil
e, algae

59

Demrebangon,

?

?

Khorkulo,

Big river, small

Upper

Algae,

river

surface

sand

Big river

Float in

Small

water

fish

Small river,

Deep

algae,

pond

water,mud

clay

Khorkullo
60

61

Lauphuli

Med tangra

?

?

?

?

surface
62

Amkorate

?

?

Big river, small Bottom,Mud
river

clay

surface
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63

64

Kute bhola

Tele bhola

?

?

?

?

Big river, small

Bottom

Shrimp

river

surface

s

Big river,

Deep water

Small
fishes,

Small river

insects
65

Kotila, Kokila

?

?

Big river, small

Upper

Shrimp

river

surface

(
"Phool
chingri)

66

Madhubhola

?

?

Big river and
small river

Deep water

Shrimp
s
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Chapter-IV

Annex- I
Wild fishes in the water of Sundarbans (India)
Diversity, Fishing and Markets
(Dissertation for MSc Degree)

Abstract
A study was conducted to determine the fish diversity sustaining local fisher folks in Sundarbans
of West Bengal. It is the largest mangrove forest of the world. Sundarban estuary is a transition
zone between river and sea environment i.e. ecotone region. The area is covered by many rivers,
bills, numerous ponds. Field survey was conducted in different areas of Sundarbans. Data was
collected by participation observations and interviewing fisher folk. A total number of 48 fish
species belonging to 27 families and 13 order along with various local names were identified
during this study. The Perciformes order dominated the population. Ecological requirements and
the effects of seasons and tides on these fishes are recorded. Order wise dominance on each
aspects and abundance data are also documented. Fishing gears and fishing areas are noted. Other
than that, information about landing of these fishes in the markets are recorded. This study was
conducted within a very short time period. This study might help in future research to conserve
the fish fauna of Sundarbans and sustain the livelihoods of local fisher folks.
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CHAPTER 1: INTRODUCTION
1.1 Fish diversity all over world:
Fishes are most diverse vertebrate animal group. They occupy half of the total numbers of
vertebrates in all over the world. There are near about 39,900 Species of vertebrates in the world.
Of these 21,723 Species are fish which are under 4,044 genera, 445 families and 50 Orders in the
world. Above these extant species of fishes, 8411 are freshwater species and 11650 are marine
species (Nelson, 1948). From the data of Fish Base it is found that there are 28,900 species of fishes
are listed in September 2005. It is estimated that 13,000 species are inhibiting in freshwaters i.e.
lakes, rivers, ponds which covers 1% of the total Earth’s surface and the remaining 16,000 species
are inhibiting in marine habitat which is covered near about 70% of the total Earth’s surface (C.
Leveque 2007).
1.2 Fish diversity in India:
Indian fish population represents 11.72% of species, 23.96% of genera, 57% of families and 80%
of the global fishes. Out of the 2200 species so far listed, 73 (3.32%) belong to the cold freshwater
regime, 544 (24.73%) to the warm fresh waters domain, 143 (6.50%) to the brackish waters and
1440 (65.45%) to the marine ecosystem. There are 131 species under 67 genera, 28 families and 10
Orders under Chondricthyes and 2,415 species belonging to 902

genera, 226 families and 30

orders under Osteichthyes in the Indian region (Rekha J. Nair 2018).
1.3 Importance of Fish in its Diversity:
Fish play an important role in its diversity either in marine or fresh water. In marine food web fishes
are generally consider as predators. They consume algae, phytoplankton, zooplanktons and larger
fishes also consumed small fishes. Beside this by excretion they recycle the nutrients which gives
nutrient to the algae, seagrass and other planktons to grow up (Beth Gavrilles 2012). Higher trophic
level animals consume fishes as food. Besides this fish is partially exploited from ecosystem by
human for nutritional resources and other economical values.
1.4 Importance of fish in Bengali life:
A wide number of Bengali people is dependent on fishing and related occupation for their livelihood.
They cooperate closely with one another by fishing and in economic activities such as marketing
and purchasing.
Fish is also very important to complete the rituals on weddings and many other occasions. Beside
this many tasty food preparations are made by fishes which is very popular in Indian culture.
(Vihaan sen, 2016).
Due to presence of huge source of proteins, fish is consumed by 80% Bengali people. Not only
proteins, fish diets also supply fat which gives energy, different vitamins such as Vit- A, D and E,
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minerals and other macro nutrients. Fish oil of mackerel, salmon, tuna, sturgeon, bluefish, mullet,
sardines, anchovy, menhaden trout and herring are rich in Omega- 3 fatty acids such as
Eicosapentaenoic acid (EPA) and Docosahexaenoic acid (DHA). These oils are very important in
medical science. As these are used in many diseases associated with heart and blood streams and
many other physiological conditions. (Ullah et al., 2014).

1.5 Mangrove as fish nursery:
Mangroves are diverse and highly productive ecological communities at the land-sea interface, are
situated in the inter-tidal region between the sea and the land in the tropical and subtropical regions
of the world between approximately 30° N and 30° S latitude. The forests are typically distributed
from mean sea level to highest spring tide (Alongi, 2009). They are adaptable for harsh
environmental conditions such as high temperature, extreme tides, high sedimentation and muddy
anaerobic soil (C. Giri, 2010).
Mangroves function as a buffer against frequently occurring cyclones; helping to protect local
settlements against their worst effects.
A lot of fish variety seen in mangrove forests because it enhance fish production by both the
provision of food and of shelter. Mangroves forests are highly productive. Firstly, the high level of
primary productivity from the mangrove trees and from other producers in the mangrove
environment. This creates the basis of food chains that support a range of commercially important
fish species. Secondly is the physical structure that they provide, which helps as attachment points
for many species that need a hard substrate to grow on and shelter from predation and a favourable
physical environment. These two mechanisms combine to make mangroves particularly effective as
nursery grounds for many fishes and juveniles of species (James Hutchison, 2014). Fishes use
mangroves as nursery ground because that place is less prone to predations and for this they can
grow a size i.e. they have a high rate of survival value.

1.6 Sundarbans:
The Sundarbans mangrove forest, the largest such forests in the world (140,000 ha), lies on the delta
of the Ganges, Brahmaputra and Meghna rivers on the Bay of Bengal. The forest covers 10,000 km2
(3,900 sq. mi). About 4,110 km2 (1,590 sq. mi) is present in India and about 1,700 km2 (660 sq. mi)
is occupied by waterbodies in the forms of river, canals and creeks of width varying from a few
metres to several kilometres. The Indian part of Sundarbans comprises of coastal region of the
districts of North and South 24-Parganas between 21o 30'N & 22o 40'48'' N latitude & 88o 1'48'' E
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& 89o 04'48'' E longitudes. It is bounded by the river Hooghly on the West, Bay of Bengal on the
South, Ichhamati, and Kalindi, Raimangal Rivers on the east and “Dampier Hodges line” on the
north (Pani et al., 2012). The United Nations Educational, Scientific and Cultural Organization
(UNESCO) declared the Indian portion of the forest a World Heritage Site in 1987, and the
UNESCO Man and the Biosphere Program has included the Sundarbans Biosphere Reserve in the
Global Network of Island and Coastal Biosphere Reserves contributing to Action on Climate
Change and Sustainable Development. It is only mangrove forest which harbours the ROYAL
BENGAL TIGER. It was earlier declared as the Sundarbans Tiger Reserve (1973), under the Project
Tiger of the Ministry of Environment and Forests. Though the Sundarbans region is celebrated for
its unique ecological characteristics, it is a difficult area to live in. Severe poverty seen in the
inhabited portions of India’s Sundarbans, which mainly arises by the natural hazards. The
embankment system initially constructed to protect the inhabitants but it not provides a true security
while being increasingly prone to erosion and failure. Additionally global climate change will
provide high intensity of cyclonic storms and continuing sea level rise will also increase hazards to
the local population. In 2009 Cyclone Aila, made huge landfall, which affected two-thirds (67%) of
households in the Sundarbans districts. As a result of Cyclone Aila, many houses were fully or
partially destroyed (69 %), and almost all (94 %) were little damage from the storms. Almost a
quarter of households lost livestock, and more than half of all households had to vacate (55 %). For
these disaster around 43 % households were displaced for three months or more (Ernesto SánchezTriana, 2014). Beside the natural hazards fear of tiger is also a common issue for villagers. In order
to overcome natural calamities and man eating tigers the villagers are very much dependent on the
goddess “Bono Bibi” which give them strength from all these odds (S.S Mishra, 2014).
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Fig 1: Map of Sundarbans

1.7 Fish Diversity in Sundarbans
The diversity of the flora and fauna has been well documented at Sundarbans mangrove forest and
it is the largest mangrove forest all over the world. Beside the huge numbers of mangrove species
and other amphibians, reptilian and mammals there are an immense number of fish species are
found. Sundarbans considers as a gold mine of fishes. The mudflats give a good nursery ground for
many marine organisms especially for fish species. Many commercial estuarine fishes grow and
mature in Sundarbans and make up a large part of the near-shore fishery of the northern Bay of
Bengal. Other fishes and prawns that spend most of their lives and use the estuary for spawning.
(Walter J. Rainboth, 1990).
Hamilton (1822) was ﬁrst described at least 51 valid species of ﬁshes present at the Gangetic
estuaries which form a part of Sundarbans. Thereafter many scientists came forward to contribute
to the knowledge of ﬁsh fauna of the mangroves of Sundarbans. Mandal and Nandi (1989) reported
139 species of ﬁshes under 101 genera in estuarine waters of Indian Sundarbans. Chaudhuri and
Choudhury (1994) gave a list of 250 species of ﬁshes belonging to 96 genera. Khan (2003)
documented202 species of ﬁshes as known to occur in Sundarbans. Mitra et al. (2005) listed only
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139 ﬁshes (Mousumi pal, 2014). S.S. Mishra gives an updated list of fishes of Sundarbans where
350 species belonging to 225 genera, 86 families distributed in 25 orders in this region (Fig 2)

SPECIES RICHNESS of the FISH ORDERS in SUNDERBANS
156

37

29
16 15 12 12 12 12 11
7

7

5

3

3

2

2

2

1

1

1

1

1

1

1

Fig 2: Fish species richness by order in Sundarbans till date till date (According to Mishra)
The Sundarbans function as nursery grounds for important commercial fish species of the
continental shelf that are harvested in India and neighbouring countries. Physiologically suitable
environment with respect to temperature, salinity and other physio-chemical parameters are
provided by Sundarbans delta. Abundant supply of nutrients from land drainage and large quantities
of organic detritus are received by estuary which is an important source of energy for a wide variety
of estuarine consumers. Many marine and freshwater prawn and fish require this environment to
complete their lifecycle.
A large number of Sundarbans populations are engaged in fisheries and related activities due to well
availability of fishes in the rivers of among the villagers, alongside agriculture, and crab and prawn
seed collection. Fisheries remain to the very common livelihood of fisherman and their family
residing in Sundarbans. Collection of fish seeds and adults shrimps, from the nature is one of the
main sources of earning of the coastal fisher folk. A number of fishing gears are being used in
Sundarbans like trawl nets, purse seines, drift/gill nets, boat seines, fixed bag nets, hooks and lines,
shore seines, traps, scoop nets. The main craft used in the Sundarbans region are the boats, and
popular fishing gear are dragnets, shore seines, gillnets and fixed bag nets. There are poor
accessibility to potable water, basic transportation, electricity, and education and health facilities in
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the fishing villages. Fishing are prohibited in the core of both the Sundarbans Tiger Reserve and the
Sundarbans Biosphere reserve due to the Critical Tiger Habitat. Motorized Boat licence certificates,
seasonal passes and permits for using dry fuel, are required for fishing fish in the intertidal waters
that form the buffer zone of the Sundarbans Tiger reserve. Motorized fishing is prohibited within
the Sundarbans Tiger Reserve, requiring fisher folks living closer to the forest, to take long
circumbendibus to reach their fishing grounds, which increased their operational time and costs.
The fishing gears that are considered destructive include the small mesh-sized beoundi jal and other
fine-meshed nets. Besides these, cast nets and hooks-and-line are also used. The common fish
caught by fishing in the inter-tidal waters are bhetki (Lates calcalifer), shimur, medha mach,
chingree (shrimp), selia, chadba, bavta and red shrimp. Canning, Sonakhali, Herobhanga and
Gosaba are the significant inland fish landing centres in the Sundarbans.
There are many problems related to fishing in Sundarbans. Such as,
1. Fisher folks of remote islands do not have access to ice to preserve their catch, and are travel
to Canning or Gosaba or other local markets to sell their catch on that day, or transfer the
catch to fish dealer who often come to the villages (Varsha Patel, 2009).
2. Natural calamities such as cyclone and low pressure are long-lived climatic and weather
problems which had taken lives of a large of fisherman in Sundarbans. Lack of shelters in
those areas have increased the risk on life of the fisher folk because of unavailability of any
natural base for stay in continental shelf and island areas at the time of natural disasters.
3. Another area of concern for Sundarbans fish farmers are closeness of Indo- Bangladesh
border and domination of the Indian mechanized crafts and arresting of fishermen by the
Bangladesh rifles and navy. Many times the catches and earnings of fisher folk have been
declining. Have combined to make the life is difficult for small scale fisher folk because of
resource scarcity and the dearth of new income opportunities (Ganesh Chandra, 2003).
4. Increasing salinity and temperature in the Sundarbans estuary and lowering of water level
cause decreasing of fish numbers.

1.8 Tidal effect on Sundarbans and fishing:
In the technical sense TIDE means the movement of water from sea to river and reverse. For
this movement water increase and decrease. This occurs due to the gravitational effect of sun
and moon. Tides that have very important impact on Sundarbans, are generally high where water
enters into the river from river (Joyar) and low tide (Bhata) where water goes out from river to
sea (Fig 3). Flow tide when the water comes to the shore and the ebb tide when the water drains
out from the shore. Spring tide (Bawrogawn) when the difference between high and low tide is
high and neap tide (marani) when this difference is low. Spring tide is very good for catching
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fish because the tide is its strongest. During Neap tide the tide is very week. Generally this times
fishermen don’t go so far to the river, catch fishes near to the shore and dependent on catching
prawns or engaged in other occupations such as agriculture, labour etc (Santanu Chacraverti,
2014).

A

B

Fig 3: Tidal variation in Sundarbans; A. During high tide, B. During low tide
1.9 Fisher folk community:
Most of the villages of the Sundarbans delta is dependent on fishing. Most of they are traditional
fishermen that means fishing is their ancestral occupation. Some of them are engaged in fishing
from childhood. Though fishing is their ancestral occupation they generally use traditional
techniques for fishing. In Sundarbans fishing is more risky occupation than agriculture and other
activities than fishing. Due to avoid the problems regarding fishing, modern fisher folk use
mechanized boats. But many of fishermen are involve in non-mechanized boat fishing. Most of
the women are engaged in collecting fish seeds. Their traditional knowledge helps them in
fishing. After catching they sold fishes at the nearby markets. Tidal variations and its effect on
local fishes, usage of fishing nets, different fish habitats each of these information are at their
fingertips.
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AMIS AND OBJECTIVES:
1. To prepare a list of brackish water fishes as commonly caught by local fisherfolk.
2. To understand ecological requirements of those fishes such as habitat, food, resource pattern,
niches.
3. To know about fisher folk and their relation with fishes and their traditional knowledge about
fishes.
4. To identify the abundance status of different species.
5. To understand the common fishing methods use by the fisher folk.
6. To prepare a list of available fish of in different fish markets.
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Chapter 2: Literature Reviews
There are near about 39,900 Species of vertebrates in the world. Of these 21,723 Species are
fish which are under 4,044 genera, 445 families and 50 Orders in the world. Above these extant
species of fishes, 8411 are freshwater species and 11650 are marine species (Nelson, 1948).
Estuaries are highly productive environments and essential for fish habitats. They also have a
role on nursery grounds for many marine species (Beck et al., 2001; Peterson, 2003). Estuary
plays a vital role in sheltering and nurturing marine fishes and for this concerted studies and
efforts towards conservation of the estuary is necessary (Mahima Bhat, 2014).
James Hutchison, Mark Spalding and Philine zu Ermgassen (2014) reviewed the scientific
literature on deep exploration of the importance of mangroves for wild capture fisheries. They
documented that fish productivity will increased by both high mangrove productivity and an
increase in total area of mangroves. They also noted that the structure of roots which are
important areas for shelter and for growth of fishes that helps in developing in fisheries. Fishes
of mangrove which are mostly catch from highly human populated areas and for this fishes are
decrease than of low human populated areas. They suggested that conservation and restoration
efforts should be taken in these areas close to human populations as soon as possible. From these
review, fisheries value including the factors that detailed how many fish a mangrove produces
and that determine how many of these fish are caught by humans and how much they are
valuable in economic terms, as a food supply or through the livelihoods that they support are
known.

Avijit Kar and other co-workers visited and collected specimens from South 24 Parganas is
dominated by mangrove forest and southern edges of Purba Medinipur which is exposed to Bay
of Bengal from 2014-2016. They prepared a list of fish species, their common names, IUCN
status, threat to human and utilisation by humans in the coastal region of Bay of Bengal. It is
evident that, cause of declining fish numbers is due to the increasing the rate of fishing.
Management and conservation strategies should be implemented to conserve the marine
ecosystem.
M. Shahadat Hossain (2012) conducted a study to assess the fish diversity status with relation
to major hydrological parameters in both spatio-temporal scales. They collected water quality
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parameters from 8 sampling stations of Meghna estuary. By collecting 50 years metrological
data an analysing all fisheries data they found that, Meghna river estuary is the habitat of 53 fish
species for both spatio-temporal scales. It was also found that, water temperature and rainfall
act as major influential factors for species distribution.
Diversity of fish fauna in Sundarbans is due to wide tolerance of salinity and migration. Many
low salinity tolerance fresh water fishes are enter upper estuary zone during ebb tide whereas
other marine fishes are restricted to lower zones. This is well known that many fishes in their
life period enter in brackish water mangrove for either shelter or spawning. Fish faunal resources
always attracted to tourists and researches for their huge diversity, peculiarities, economic values
and overall increasing up the knowledge about fishes of Sundarbans and listed 350 species of
fish fauna (S.S. Mishra, 2017).
Rainboth in 1990, documented that Sundarbans estuary function as major food source and
nursery grounds for important commercial fish species. Many commercial estuarine fishes
mature there and make a large part of the near-shore fishery of the Bay of Bengal. The
Sundarbans are a source of knowledge about how tropical deltaic coastal. The need for modern
ecological studies of the aquatic habitat in the Sundarbans is necessary. He examine various
environmental counter finalities and suggested that basic research on the environment be
supported in order to build an understanding of tropical ecosystems prior to any attempts at
manipulation of these ecosystems.
Mousumi Pal (2014) prepared at list of fishes of Sundarbans and their conservation status by the
help of S.S. Mishra and previously collected specimens at ZSI. They concluded that fishes are
decline for human activities as well as over fishing, poaching of ﬁsh inside the core area and
other parts of Sundarbans. Its need to be conserve by controlling illegal fishing, impart the
knowledge of nets and their use and needs to hatchery production in controlled conditions.
Important fish and prawn species of Sundarbans are enlisted by Ganesh Chandra and R. Sagar.
They described that the diversity of fish fauna is due to abundant supply of nutrients from land
drainage and large quantities of organic detritus, which supplies energy to aquatic organisms.
For this huge diversity of fish fauna, large numbers of populations are dependent on the fisheries
and related activities. But this diversity of fish decreasing day by day due to many causes such
as over fishing, indiscrimination in seed collection, lack of proper infrastructure for storing
catches and natural calamities. They documented many prospects of fisheries and suggests some
infrastructure developments for generating more income and export potential for the fishermen
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in Sundarbans. They suggested the state fisheries department, NGOs and research institutions
require playing a more active role regarding this.
It is found that 15- 20% of fishes are came in Kolkata fish markets from Sundarbans. This
species includes fresh water, brackish water and marine waters. Beside this huge amount of
fishes, threats to fish biodiversity are cannot be neglected. Many factors are responsible for this
such as lowering of water level, increasing of water salinity, continuous trampling of river or
creek banks by fishermen and very importantly uprising of pollution in river water due to human
induced activities such as use of agrochemicals, industrialisations etc. To lowering all this
problems many conservation strategies are implied on Sundarbans. The wildlife protection
improved significantly but still illegal hunting of fish having an adverse effect on many other
aquatic organisms such as turtles and crocodiles by trapping in fishing nets. Therefore, a more
collective effort is require to control all of these problems (B.K. Mahapatra, 2012).
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CHAPTER 3: LOCATIONS AND METHODS
OF THE STUDY
3.1 Locations:

Fig 4: Detail visited locations in field study
We worked at Amlamethi (22°05'36.9"N88°43'50.6"E), Panchamukhani (21°56'02.3"N
88°55'21.4"E), Bali island (22°07'11.5"N 88°43'51.9"E), Canning (22°19'06.2"N
88°40'24.2"E).
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3.2. Methods:
3.2.1 Participant observations with fisher folk in the field:
For the purpose of collecting data very few places were chosen in Sundarbans. By involving with
the fishermen on their boat at the time of catch, identified many of fishes. Fishes were photographed
from different angles and videoed the processes of fish catching. We also collected some fish
specimens while the time of direct catch prior to sell in the fish markets. We mainly visited via boat
to reach the fishing boats when they were catching fishes. Generally we met them near Donbaki and
Panchamukhani. Other than that we participated with fishermen at the time of fishing at Matla River.
Beside this, we interviewed a lots fisher folks in different places. We visited well known fisher folk
villages in Sundarbans such as Sater kona which is located at Bali Island and many other houses
at Bali, Amlamethi and Canning. We talked with the fisher folks in absence of one another. We
documented the information about local names of fishes, fishing methods, daily observations on
fish communities, tidal variations, fish habits, effect of seasonal variation on fish catching, local
fisher folk community and their life style, market demand and sell of fishes, their prices etc. by
interviewed to the fisher folk and showing them the picture of fishes which we photographed at the
fields and different markets and also took from internet. After documented the local names of the
fish we search the scientific names and family of these fishes by using secondary data such as many
journal papers, books etc. We also photographed many of fishing equipment. The data were
collected from 23.2.2019 to 12.5.2019.

Fig 5: Field work
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We talked with 32 fishermen in Bali, Amlamethi and Canning and met 3 boats while we traveling
by boat. Based on the information that were found by discussing and questioning to the fisher folk
we account the of brackish water fishes which are most common in Sundarbans now a days.

3.2.2 Market survey:
Other than these, we selected four fish markets of South Bengal as samples and surveyed the fishes
caught from Sundarbans estuaries and coasts being landed thereAuction marketsThe Nagendra Bazar (22°10'39.2"N 88°11'50.4"E) at Diamond Harbour and the Krishak
Bazar (22°15'29.5"N 88°11'47.9"E) which is located at Sarisha were surveyed. Several
fishermen who came to sell their catches in auction, whole seller and retailers who purchased
from them were interviewed on spots. We documented local names of the fishes on sale,
market prices, market demand of fishes. We also photographed the fishes for further
identifications.
Local MarketsUltadanga fish market (22°35'39.6"N 88°23'06.6"E) at Telengabagan and Manicktala
(22°35'08.0"N 88°22'26.1"E) fish market at Maniktala were surveyed. There several
fishermen sold fishes which they bought from different auction markets. We documented
local names of the fishes on sale, market prices, market demand of fishes. We also
photographed the fishes for further identifications.
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Fig 6: Detailed map of Auction and local markets
A. Ultadanga/ Telengabanagn Market B. Manicktala Market C. Nagendra Bazar D.
Krishak Bazar
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CHAPTER 4: RESULT AND DISCUSSION
4.1 Fish common names, scientific names and family:
Name of the same fish species varies in different region of Sundarbans. We documented the
Checklist of fishes with different local names. We documented 48 fishes of which, family of 43 are
found and genus of 33 fishes and 28 species are identified. 27 family under 13 order have been
found.
Table 1: Checklist of local names of documented fishes
Local Names

Scientific Name

Bogo, Sona bogo, bangosh, Sona
bangosh

Congresox talabonoides
(Bleeker, 1853)
Strophidon sathete (Hamilton,
1822)

Satete, Tele ban, Bain, TK, kerale
Sona boro, Sada kuche, Harunche,
RJ, Bangosh
Boro, Sada boro, Freshwater boro,
Harunche, AJ

Moringua sp

Order

Family

Anguilliformes

Muraenesocidae

Anguilliformes

Muraenidae

Anguilliformes

Moringuidae

Anguilliformes

Ophichthidae

Aulopiformes

Synodontidae

Beloniformes

Hemiramphidae

Characiformes

Lebiasinidae

Clupeiformes

Clupeidae

Clupeiformes

Clupeidae

Clupeiformes

Clupeidae

Clupeiformes

Engraulidae

Clupeiformes

Engraulidae

Gobiiformes

Gobiidae

Gobiiformes
Gobiiformes

Gobiidae
Gobiidae

Bhoot bele, Narkole bele
Desi bele, Bhoot bele, shol bele

Ophichthus apicalis
(Anonymous, 1830)
Harpadon nehereus (Hamilton,
1822)
Hyporhamphus limbatus
(Valenciennes, 1847)
Data deficiency
Gudusia chapra (Hamilton,
1822)
Tenualosa ilisha (Hamilton,
1822)
Tenualosa toil (Valenciennes,
1847)
Coilia reynaldi (Valenciennes,
1848)
Setipinna phasa (Hamilton,
1822)
Pomatoschistus sp (T. N. Gill,
1863)
Data deficiency
Data deficiency

Gule, Kalo gule, Desi gule

Data deficiency

Gobiiformes

Gobiidae

Gule, misti gule, tel gule

Data deficiency

Gobiiformes

Gobiidae

Cheno gule, cham gule, lal gule

Data deficiency
Boleophthalmus boddarti
(Pallas, 1770)
Data deficiency
Liza parsia (Hamilton, 1822)
Maculabatis gerrardi (Gray,
1851)
Lepturacanthus savala (Cuvier,
1829)

Gobiiformes

Gobiidae

Gobiiformes

Gobiidae

Mugiliformes
Mugiliformes

Mugilidae
Mugilidae

Myliobatiformes

Dasyatidae

Perciformes

Trichiuridae

Lotte,Nere
Bogo, khakshel
Pencil fish
Khoira, chandana khoira
Ilish
khoira, Ilishe khoira, bali
Amudi
Phansa
Chota bele, Girgite bele

Goljhaki, Menu/Minu
Lomba parse, Jaat parse, Rai parse
Bude parse, Chamta parse
Sankar fish, Chakul, Chile mourali
Sitepati
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Order

Family

Perciformes

Polynemidae

Perciformes

Sparidae

Perciformes

Toxotidae

Perciformes

Polynemidae

Perciformes

Toxotidae

Perciformes

Scatophagidae

Perciformes

Sciaenidae

Perciformes

Lobotidae

Perciformes

Sciaenidae

Perciformes

Sciaenidae

Perciformes

Sciaenidae

Pleuronectiformes

Cyanoglossidae

Scombriformes

Stromateidae

Scombriformes

Scombridae

Siluriformes

Plotosidae

Siluriformes

Pangasiidae

Siluriformes

Siluridae

Siluriformes

Bagridae

Synbranchiformes

Mastacembelidae

Data deficiency

Data deficiency

Data deficiency

Data deficiency

Data deficiency

Data deficiency

Bam, Bangosh

Data deficiency

Data deficiency

Data deficiency

Dhenechuno, chanda, Titul
Kachki chuno, Gang mouti,
Gabdana
Chocolate fish

Data deficiency

Data deficiency

Data deficiency

Data deficiency

Data deficiency

Data deficiency

Data deficiency

Data deficiency

Data deficiency

Local Names
Sele
Datne
Lucho,loche
Topse
Pankhaki
Pairachanda
Desi bhola, Singa bhola, Saringe
bhola
Kalchoti, Koibhol, Kalbhomra,
Kalbhomor
Kele bhola, nore bhola
Katkate bhola, Kathbhola
Java bhetki, khoro bhetki
Kanthalpata,Kururer jiv
Comflet,Pomfret
Lauphuli
Kanmagur
Pangosh tangra
Pabda
Simul kata, Gagra tangra, Mochon
tangra, tar tangra, sumo tangra
Pakal, Tora, Ban, Misti pakal
Demre bangon, Khor kulo, Khor
kullo
Amkorate

Scientific Name
Eleutheronema tetradactylum
(Shaw, 1804)
Acanthopagrus berda
(Forsskal, 1775)
Toxotes sp (Cuvier, 1816)
Polynemus paradiseus
(Linnaeus, 1758)
Toxotes chatareus (Hamilton,
1822)
Scatophagus argus (Linnaeus,
1766)
Otolithoides pama (Hamilton,
1822)
Lobotes surinamensis (Bloch,
1790)
Data deficiency
Johnius sp
Nibea soldado (Lacepede,
1802)
Cynoglossus sp (Hamilton,
1822)
Pampus argenteus (Euphrasen,
1788)
Data deficiency
Plotosus canius (Hamilton,
1822)
Pangasius pangasius
(Hamilton, 1822)
Ompok pabda (Hamilton,
1822)
Sperata seenghala (Sykes,
1839)
Mastacembelus armatus
(Lacepede, 1800)
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Sperata seenghala

Gudusia chapra

Tenualosa ilisha

Cynoglossus sp
Fishbase

Tenualosa toli

Maculabatis gerrardi

Demre bangon

Bam
Amkorate
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Chocolate fish
Dhenechuno

Gang mouti
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Coilia reynaldi

Setipinna phasa
Pomatoschistus sp

Narkole bele

Tel gule
Desi bele

Kalo gule

Boleophthalmus boddarti

Lal gule
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Mastacembelus armatus
Hyporhamphus limbatus
Pencil fish
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Moringua sp
Congresox talabonoides
Strophidon sathete

Ophichthus apicalis
Lomba parse
Bude parse

Eleutheronema
tetradactylum

Pangasius pangasius

Plotosus canius
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Scatophagus argus
Otolithoides pama
Polynemus paradiseus

Nibea soldado
Kele bhola
Johnius sp

Ompok pabda
Acanthopagrus berda
Lauphuli (Mackerel)
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Fishbase

Pampus argenteus
Harpadon nehereus

Lobotes surinamensis

Toxotes chatareus

Toxotes sp

Lepturacanthus savala

Fig 7: Fishes caught in Sundarbans
4.2 Abundance status of different species:
Due to many reasons fish species declining day by day. The causes of decreasing fish species are
documented:


Increase water salinity and temperature.



Decreasing water level day by day.



Increasing number of fishermen and advancement of fishing processes declining fish
numbers very fast.



Human made pollution in the river cause harmful effect on the fish community.

From our documented fish species 27% decreased in a very little amount, 23% same as before,
10% rare and 40% no data evaluated (Fig 8)
Table 2: Species abundance
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Abundance category

Species No.

Extinct
Rare
little less
Same as before

0
5
13
11

No data

19

Fig 8: Species abundance

Table 3: Abundance list of fish species
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SPECIES NAME

ABUNDANCE STATUS
Same as before
Amkorate
Same as before
Liza parsia
Same as before
Kachki chuno
Same as before
Mastacembelus armatus
Same as before
Harpadon nehereus
No data
Hyporhamphus limbatus
No data
Eleutheronema tetradactylum
No data
Plotosus canius
No data
Setipinna phasa
No data
Otolithoides pama
No data
Sperata seenghala
No data
Kalo bele
No data
Desi bele
No data
Demre bangon
No data
Bam, Bangosh
No data
Moringua sp
No data
Desi gule
No data
Tel gule
No data
Lal gule
No data
Kele bhola
No data
Johnius sp
No data
Dhenechuno
No data
Chocolate fish
No data
Nibea soldado

SPECIES NAME

Tenualosa ilisha
Acanthopagrus berda
Toxotes sp
Toxotes chatareus
Scatophagus argus
Lobotes surinamensis
Pomatoschistus sp
Lauphuli
Congresox talabonoides
Strophidon sathete
Ophichthus apicalis
Pencil fish
Boleophthalmus boddarti
Tenualosa toli
Cynoglossus sp
Polynemus paradiseus
Ompok pabda

ABUNDANCE STATUS
decreased very little less
decreased very little less
decreased very little less
decreased very little less
decreased very little less
decreased very little less
decreased very little less
decreased very little less
decreased very little less
decreased very little less
decreased very little less
decreased very little less
decreased very little less
Rare
Rare
Rare
Rare
Rare
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4.3 Species variability based on their ecological requirements:
4.3.1 Habitats:
These all fish species are found somewhere in the Bidya river, Matla river, brackish water ponds
and different canals of Sundarbans. Food resources availability effect on the variability of species
in different habitats. Apart from this, fish species variability depends on water salinity. These fish
species are generally present in three habitats such as big river, small River and canals and brackish
water ponds. From our study we found that maximum number of fish species are inhabiting in big
rivers and small rivers. Out of 48 species 45 are found in big rivers, 41 found in small rivers and
canals and 5 are found in pond. In big rivers maximum fish diversity is found and lowest is seen in
brackish water ponds (Fig 9).
Table 4: No of species in different habitats
Habitats

Number of Species

Big Rivers

45

Small Rivers, Canals

41

Pond

5
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Fig 9: Percentage of species in different habitats
So it is quite obvious that a fish is present in habitats i.e. both big river and small river or small river
and brackish water ponds or big river and brackish water ponds or at 3 habitats. It is found that 44
fish species are present at the both big and small rivers, 4 fish species are found in both small rivers
and ponds, 4 fish species are found in both big rivers and ponds and 4 fish species are found in all
3 habitats.

Fig: Habitat partitioning by fishes
Table 6: No of species in different habitats (by order)
ORDER

BIG RIVER

Anguilliformes
Aulopiformes
Beloniformes
Characiformes
Clupeiformes

8
2
1
2
10

SMALL RIVER
AND CANAL
8
2
2
2
10

BRACKISH
WATER POND
0
0
0
0
0
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Gobiiformes
Mugiliformes
Myliobatiformes
Perciformes
Pleuronectiformes
Scombriformes
Siluriformes
Synbranchiformes

10
4
2
24
2
4
5
0

14
4
2
24
2
4
4
1

4
2
0
0
0
0
3
2

No. of Species in different habitats
25
20
15
10
5
0

BIG RIVER

SMALL RIVER AND CANAL

BRACKISH WATER POND

Fig 10: No of species in different habitats (by order)
In big river and small rivers highest abundance of fish species found in order Perciformes, second
highest found in order Gobiifromes. In order Gobiiformes highest abundance of brackish water fish
is found. Lowest abundance of big river fish found in Synbranchiformes. Pond water fish diversity
overall very low in all orders (Fig 10).

4.3.2 Microhabitats:
Microhabitat segregation was most strongly related to the position in the water column, flow
velocity, substratum composition and presence of foods. Fishes exhibit different microhabitats such
as upper surface, middle strata, bottom surface, mud bottom, mud hole and some are float in water.
Maximum fish species are present in deep water (24%) and the lowest number of fish species seen
in middle strata (1%).
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Fig 11: Pictorial representation of fish diversity in different Microhabitats

Table 7: No. of species in different Microhabitats
Microhabitats

No of species

Mud hole

8

Mud bottom

14

Bottom surface

7

Deep water

18

Middle strata

1

Float in water

15

Upper surface

13
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Percentage of Species in different
Microhabitats
Mud hole
8
11%

Upper surface
13
17%

Mud bottom
14
18%

Float in water
15
20%

Bottom surface
7
9%
Middle strata
1
1%

Deep water
18
24%

Fig 12: Percentage of species in different Microhabitats
Maximum fishes are found in deep water. Mastacembelus armatus, Cynoglossus sp, Plotosus canius
Congresox sp, Strophidon sathete, Moringua sp, Ophichthus apicalis, Boleophthalmus boddarti are
generally found in mud bottom surface but occasionally they float in water at upper levelwhere as
Tenualosa ilisha, Tenualosa toil, Toxotes sp, Lobotes surinamensis are found in upper surface. In
middle strata Hyporhamphus limbatus is found.
Table 8: No of species in different Microhabitats (by order)
Order

Mud
bottom

Mud
hole

Bottom
surface

Deep
water

Middle
strata

Anguilliformes
Aulopiformes
Beloniformes
Characiformes
Clupeiformes
Gobiiformes
Mugiliformes
Myliobatiformes
Perciformes
Pleuronectiformes
Scombriformes
Siluriformes
Synbranchiformes

8
0
0
0
0
8
0
2
2
2
0
2
2

8
0
0
0
0
4
0
0
0
0
0
2
0

0
0
0
0
0
2
0
0
4
2
0
0
2

0
2
0
2
4
2
0
0
14
2
2
6
0

0
0
2
0
0
0
0
0
0
0
0
0
0

Float
in
water
8
0
0
0
6
4
4
0
2
0
2
0
0

Upper
surface
0
0
0
0
2
8
2
0
8
0
0
2
0
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No of species in different microhabitat
14
12

10
8
6
4
2
0

Mud bottom

Mud hole

Bottom surface

Deep water

Middle strata

Float in water

Upper surface

Fig
13: No of species in different Microhabitats (by order)

Within 13 orders abundance of fish species seen in deep water level and maximum occupied by
perciformes. Species of Anguliformes are generally present in mud bottom and mud hole. In middle
strata abundance of fish species is very low, only 1 species of Beloniformes i.e. is present.

4.3.3 Feeding habits:
Fish feeding habit varies from species to species by different causes such as external structure i.e.
Mouth, teeth, and digestive tract, different habitats and microhabitats etc.
From our 48 fish species 29% consumed small fishes, 17% feed in small organisms, 15% consumed
shrimps, 12% consumed algae and small plants, 11% of each insects and Shrimp seedlings and only
5% consumed crabs.
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Table 9: No. of species by different feeding guilds
Feeding Guilds

Number of Species

Mud detritus
Sand detritus
Smaller fishes
Shrimp seedling
Crabs
Insects
Algae
Shrimps

26
4
46
14
8
18
14
22

Number of Species in Feeding Guilds
Mud detritus

Shrimps

Sand detritus

26
22
4

Algae

Smaller fishes 46

14

18

8

Insects

14

Shrimp seedlings

Crabs

Fig 14: Percentage of species by different feeding habits
Mastacembelus armatus, consumed small benthic organisms such as worms and small organisms
which are present in near mud surface of water or bottom level. Hyporhamphus limbatus, Harpadon
nehereus, Lepturacanthus savala, Polynemus paradiseus, Setipinna phasa, Pomatoschistus spand
Eleutheronema tetradactylumare generally eat smaller fishes, shrimps and shrimp seedlings.
Gudusia chaprafeeds on shrimp seedlings. Tenualosa ilisha,Tenualosa toilandAcanthopagrus
berdaeats both algae and shrimps. Cynoglossus spand Pampus argenteusfeed on benthetic
organisms from mud detritus. Plotosus canius feed on small fishes by predation or from muddy
bottom. Pangasius pangasiusis a predator fish. They feeds on smaller fishes, crabs. Sometimes they
also feeds plant materials. Over all Toxotes sp feeds on mainly insects but Toxotes chatareuswho
feeds in both small fishes and plant materials such as algae. Scatophagus argusfeeds on both insects
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and plant materials. Ompok pabd awhich are generally found in brackish water ponds feeds on small
fishes as well as algae and mud detritus. Coilia reynaldi and Boleophthalmus boddartieats shrimps
and algae. Maculabatis gerrardi mainly feed on crustaceans like shrimps, carbs etc. Otolithoides
pama, Sperata seenghalaand Lobotes surinamensiseat smaller fishes and insects. Congresox
spfeeds on smaller fishes and crustaceans from mud bottom. Strophidon sathete, Ophichthus
apicalisand Moringua spis highly predator in nature. They feed on smaller fishes, crustaceans like
shrimps, crabs etc. Nibea soldadofeeds on smaller fishes.
Bele fishes are generally feeds on small fishes and crustaceans whereas feeding of Gule fishes are
onmud and sand detritus. Parse and Chuno fishes eat small organisms and plant materials. Pencil
fish which are generally an aquarium fish and occasionally consumed by humans, feeds on small
fishes and crustaceans.
In the water we found a food chain which starts from decaying floated leaves. Zooplanktons and
shrimp seedlings consumed microbes from the bottom of these decaying leaves. They are consumed
by fish fries. They are eaten by large fishes. And large fishes are gulped by dolphins and fishing
cats.
Microbes from decaying leaves
Large fishes

Zooplanktons and shrimp seedlings

Fish fries

Dolphins and Fishing cats

So, we see that maximum fishes are omnivorous i.e. feeds on both animal and plant materials. Many
fishes are highly carnivorous and collect by predation. Nivea soldado feeds on only fishes i.e. they
are piscivorous. Purely herbivorous feeding habitat is not seen.

Fig 16: Nutritional Source for fishes
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Table 10: No of species by different feeding habitats (By order)
Order

Mud
detritus

Sand
detritus

Smaller
fish

Shrimp
seedling

Crabs

Insects

Anguilliformes
Aulopiformes
Beloniformes
Characiformes
Clupeiformes
Gobiiformes
Mugiliformes
Myliobatiformes
Perciformes
Pleuronectiformes
Scombriformes
Siluriformes
Synbranchiformes

0
0
0
0
0
14
2
0
0
2
2
2
4

0
0
0
0
2
0
0
0
0
2
0
0
0

8
0
2
0
4
4
2
0
18
0
2
6
0

0
2
0
0
4
2
0
0
4
2
0
0
0

6
0
0
0
0
2
0
0
0
0
0
0
0

0
0
0
0
0
2
0
2
12
0
0
2
0

Algae Shrimps
0
0
0
2
4
2
2
0
4
0
0
0
0

8
0
2
2
2
2
2
0
2
0
0
2
0

No of species by feeding habitats
18
16
14
12
10
8
6
4
2
0

Mud detritus

Sand detritus

Smaller fish

Shrimp seedling

Crabs

Insects

Algae

Shrimps

Fig 17: No. of species by different feeding habits (By order)
Perciformes are mainly feed on small fishes and crustaceans. Shrimp seedlings are very common
food for both carnivorous and omnivorous fishes. Beside fishes and crustaceans, Perciformes,
Characiformes, Gobiiformes, Clupeiformes and Mugiliformes also consumed algae and plant
materials. Feeding habit greatly varies by order or even by families. For example, fishes of family
Polynemidae under order Perciformes feeds on small fishes and crustaceans whereas fishes of
Sciaenidae consumed insects and small fishes.

36 | P a g e

4.3.4 Seasonal variability:
We considered 3 seasons which effect on the diversity of fish. Abundance of fish is truly high in
winter (41%) and monsoon (33%). Tenualosa toil, Otolithoides pama,Nibea soldadoand Demre
bangon are most abundant in Summer. Eleutheronema tetradactylum, Pangasius pangasius,
Scatophagus argus, cheno gule and desi bele are abundant in monsoon whereas abundance of
Hyporhamphus limbatus, Harpadon nehereus, Polynemus paradiseus, Coilia reynaldi, Setipinna
phasa,Congresox sp,pencil fish, chocolate fish,amkorate,bangosh and kachki chunoseen in winter.
Beside this, Gudusia chaprais found both summer and winter whereas, Lobotes surinamensisfound
in both summer and monsoon.Tenualosa ilisha, Acanthopagrus berda, Sperata seenghala,
Strophidon sathete, Kele bhola, bude parse and dhenechuno are abundant in both monsoon and
winter. Mastacembelus armatusis abundant in summer and monsoon but occasionally found in
winter also. Generally abundance of Lepturacanthus savala, Cynoglossus sp, Plotosus canius,
Pampus argenteus, Toxotes sp, Toxotes chatareus, Ompok pabda, Maculabatis gerrardi,
Pomatoschistus sp, Moringua sp, Ophichthus apicalis,Boleophthalmus boddarti,Bhoot bele, lamba
parse, lauphuli, kalo gule, misti gule and katkate bhola are seen in all three seasons such as summer,
monsoon and winter.
Table 11: Species variation by in different seasons
Seasons

No of species

Summer

24

Monsoon

31

Winter

38

Percentage of species caught in
different seasons

Winter
38
41%

Summer
24
26%

Monsoon
31
33%

Summer

Monsoon

Winter

Fig 18: Percentage of species caught in different seasons
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Order wise variation observed by seasons. For example, most of the species of Perciformes abundant
in Monsoon whereas abundance of Anguliformes and Clupeiformes seen in winter.

Table 12: Number of Species Caught in Different Seasons (by Orders)
Order
Anguilliformes
Aulopiformes
Beloniformes
Characiformes
Clupeiformes
Gobiiformes
Mugiliformes
Myliobatiformes
Perciformes
Pleuronectiformes
Scombriformes
Siluriformes
Synbranchiformes

Monsoon
6
0
0
0
2
12
4
2
18
2
4
8
2

Summer
4
0
0
0
4
8
2
2
14
2
4
4
2

Winter
8
2
2
2
8
8
4
2
14
2
4
6
1

Number of Species Caught in Different Seasons
20
18

16
14
12
10
8
6
4
2
0

Monsoon

Summer

Winter

Fig 19: Number of Species Caught in Different Seasons (by Orders)
Fishes under Perciformes are generally found in mostly all year round. Whereas Beloniformes,
Characiformes and Aulopiformes are greatly found in winter.
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Table 13: Mosaic representation of these fishes with their Ecological requirements
Habitats

Microhabitat

Food / Feeding

Season

0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
2
0
0
0
0
2
0
0
0
0
0
0
0
2
2
2
0
0
0
0
0
0
0
0
0
0
0
0

0
0
2
2
2
2
2
0
2
2
0
0
0
0
0
0
0
0
0
2
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
2
0
0
0

0
2
0
0
2
0
0
0
0
0
0
2
0
0
2
0
0
0
2
0
2
0
0
0
0
0
2
0
2
0
0
2
2
2
2
2
0
0
0
0
0
0
0
0
0
2
2
0

0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
2
0
0
0
2
2
2
2
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
2
2
0
0
0
0
0
0
0

Winter

0
2
2
2
2
0
2
0
0
0
2
2
0
0
2
2
0
2
0
2
0
2
2
0
2
2
0
0
2
2
0
2
2
2
2
2
0
0
0
2
2
0
0
0
0
0
0
2

Monsoon

0
0
0
0
0
0
0
2
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Algae

2
0
0
0
0
0
0
0
0
2
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
2
0
0
0
0
0
2
2
2
0
0
2
2
0
0
0
0
0

Summer

2
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
2
0
0
0
0
0
0
0
0
0
0

Insects

0
0
2
0
0
0
0
2
0
0
0
2
0
2
0
0
0
0
0
0
0
0
2
0
0
2
2
2
2
0
0
0
0
0
0
0
0
2
2
0
0
0
0
2
0
0
0
2

Shrimps

Small fish

0
0
0
0
0
0
2
2
0
0
0
0
0
2
0
0
0
0
0
2
0
0
0
0
0
0
2
0
2
2
0
2
2
2
2
2
2
0
0
0
0
2
2
0
0
0
0
0

crabs

Sand

0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Myata

Clay

0
0
0
2
2
2
0
0
2
2
2
0
2
0
2
0
0
2
2
0
0
2
2
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
2
0
0
0
2
2
0
0

Mud

2
0
0
0
0
0
0
0
0
2
0
0
0
0
2
2
0
0
0
0
0
0
2
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0

Upper surface

2
0
0
0
0
0
0
0
0
2
2
0
0
0
0
0
0
0
0
0
2
0
0
0
2
0
0
0
0
0
0
2
2
2
2
2
0
2
2
0
2
0
0
0
0
0
2
0

Middle strata

0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
2
2
2
2
2
0
2
0
0
0
0
0
0
0
2
0

Float in water

2
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
2
0
0
0
0
0
0
0
0
2
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Deep water

Mud hole

1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
0
2
2
2
2
2
0
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
0
2
2
2

Mud bottom

Brakish water Ponds

0
1
2
2
2
2
2
2
2
2
2
1
2
2
2
2
2
0
2
2
2
2
2
2
2
0
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Bottom surface

Small River and Canal

Mastacembelus armatus
Hyporhamphus limbatus
Lepturacanthus savala
Harpadon nehereus
Eleutheronema tetradactylum
Gudusia chapra
Tenualosa ilisha
Tenualosa toli
Acanthopagrus berda
Cynoglossus sp
Plotosus canius
Pangasius pangasius
Pampus argenteus
Toxotes sp
Polynemus paradiseus
Toxotes chatareus
Scatophagus argus
Ompok pabda
Coilia reynaldi
Setipinna phasa
Maculabatis gerrardi
Otolithoides pama
Lobotes surinamensis
Sperata seenghala
Pomatoschistus sp
Bhoot bele
Desi bele
Demre bangon
Lomba parse
Lauphuli
Amkorate
Congresox sp
Bam, Bangosh
Strophidon sathete
Moringua sp
Ophichthus apicalis
Gule, Kalo gule
Gule, misti gule
Cheno gule
Kele bhola
Katkate bhola
Bude parse
Dhenechuno
Kachki chuno
Chocolate fish
Pencil fish
Boleophthalmus boddarti
Nibea soldado

Big River

Fish Name (Sc. Name)

Detritus

0
0
0
0
0
0
0
2
2
0
0
0
0
0
0
2
2
2
2
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
2
2
0
2
2
2
0

2
0
2
0
0
2
0
2
0
2
2
0
2
2
0
2
0
2
0
0
2
2
2
0
2
2
0
2
2
2
0
0
0
0
2
2
2
2
0
0
2
0
0
0
0
0
2
2

2
0
2
0
2
0
2
0
2
2
2
2
2
2
0
2
2
2
0
0
2
0
2
2
2
2
2
0
2
2
0
0
0
2
2
2
2
2
2
2
2
2
2
0
0
0
2
0

1
2
2
2
0
2
2
0
2
2
2
0
2
2
2
2
0
2
2
2
2
0
0
2
2
2
0
0
2
2
2
2
2
2
2
2
2
2
0
2
2
2
2
2
2
2
2
0
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4.3.5 Tidal variation:
We recorded 4 types of tide which generally followed by Sundarbans fisher folks.


Jowyar (High tide): When the water rises its highest level. It occurs 2 times in a day.



Bhata (Low tide): When the water is its lowest level. It also occurs 2 times in a day.



Bhawragwan (Spring tide): The time period when the tide is strongest. It occurs 2 times in
a month.



Moragwan (Neap tide): The time period when the tide is very weak. It also occurs 2 times
in a month.

.
Table 14: No of species in High and low tides
Tides (high and low)

No of species

High tide
Low tide
High tide and low tide
No data

43
16
12
1

Species Richness in catch in
High and low tide
1
1%

16
22%

High tide

12
17%

Low tide

43
60%

High tide and low tide

No data

Fig 20: Percentage of species in High and low tide
During the time of high tide fishes are catch most. Fishermen set net in river at the low tide and
taking out at high tide. From our available data 43 species are found during high tide, 17 species are
found in low tide and 13 species are found in both high and low tide. Microhabitat ofsome fish
species changes by tides, such as Strophidon sathete, Ophichthus apicalis, kalo gule, lal gule
aregenerally bottom dweller at the time of low tide but at high tide they come at the upper surface
of the water
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Table 15: No of species in Neap and Spring tide
Tides (Neap and spring)

No of species

Neap tide

24

spring tide

35

Neap and spring tide

16

No data

6

Percentage of species in
Neap and Spring tide

6
7%
16
20%

24
30%

Neap tide
spring tide
Neap and spring tide

No data
35
43%

Fig 21: Percentage of species in Neap and spring tide
Fish species variations also reported by the effect of neap and spring tide. From our available data
36 species are found during spring tide, 24 species are found during neap tide and 17 species are
found during both spring and neap tide.
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Table 16: Tidal effect on fish diversity
Fish Name
Mastacembelus armatus
Hyporhamphus limbatus
Lepturacanthus savala
Harpadon nehereus
Eleutheronema tetradactylum
Gudusia chapra
Tenualosa ilisha
Tenulosa toli
Acanthopagrus berda
Cynoglossus sp
Plotosus canius
Pangasius pangasius
Pampus argenteus
Toxotes sp
Polynemus paradiseus
Toxotes chatareus
Scatophagus argus
Ompok pabda
Coilia reynaldi
Setipinna phasa
Maculabatis gerrardi
Otolithoides pama
Lobotes surinamensis
Sperata seenghala
Pomatoschistus sp
Bhoot bele, Kalo bele, Narkole bele
Desi bele, Bhoot bele, shol bele
Demre bangon, Khor kulo, Khor kullo
Lomba parse
Lauphuli
Amkorate
Congresox sp
Bam, Bangosh
Strophidon sathete
Moringua sp
Ophichthus apicalis
Gule, Kalo gule, Desi gule
Gule, misti gule, tel gule
Cheno gule, cham gule, lal gule
Kele bhola, nore bhola
Katkate bhola, Kathbhola
Bude parse
Dhenechuno, chanda, Titul
Kachki chuno, Gang mouti, Gabdana
Chocolate fish
Pencil fish

Boleophthalmus boddarti
Nibea soldado

High / LowTides
Low tide
High tide
High and low tide
High tide
High tide
High tide
High tide
High tide
High tide
low tide
Low tide
High tide
High tide
High tide
High tide
High tide
High tide
Not available
High and low tide
High and low tide
High and low tide
High tide
High and low tide
High and low tide
High and low tide
High tide
High tide
High tide
Low tide
High tide
High tide
High tide
High and low tide
High tide
High and low tide
High and low tide
High and low tide
High tide
High and low tide
High tide
High tide
Low tide
High tide
High tide
High tide
High tide
High and low tide
High tide

Neap /Spring Tide
Neap and Spring tde
Spring tide
Neap and Spring tde
Neap and Spring tde
Neap and Spring tde
Neap tide
Neap and Spring tde
Neap and Spring tde
Neap tide
Neap and Spring tde
Neap tide
Not available
Spring tide
Spring tide
Spring tide
Spring tide
Spring tide
Not available
Spring tide
Not available
Neap and Spring tde
Spring tide
Neap and Spring tde
Not available
Spring tide
Spring tide
Spring tide
Neap tide
Neap tide
Spring tide
Spring tide
Spring tide
Neap and Spring tde
Neap and Spring tde
Neap and Spring tde
Neap and Spring tde
Neap and Spring tde
Neap and Spring tde
Neap and Spring tde
Spring tide
Spring tide
Neap tide
Not available
Not available
Spring tide
Spring tide
Neap and Spring tde
Spring tide
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4.4 Relationship of fisher folk with the fish community and their traditional
knowledge over fishing:
Fishing is the main livelihood of the people of Sundarbans villages. From childhood they are
engaged with fishing by directly or indirectly. They have a very strong traditional knowledge on
fishing areas, fishing gears and methods, behaviour of fishes etc.
Fishing area:
Fishing generally done over Bidya River and Matla River. Many of fisher folk go into the forest by
non- mechanized boats by traveling 6-7 hours. Sometimes they stay at the forest for 9-10 days.
There is high risk of tiger attack is recorded. For this reason many of fisher folk avoid to fishing in
forest, they catch fish nearer areas of the river.
Fishing gears:
Fisher folk of Sundarbans use both non-mechanized and mechanized boats for fishing. A large
number of fisher folk uses “Dingi nouko” (Fig 22) for the purpose of fishing. Their traditional
knowledge helps them to get success over fishing. A huge number of population is dependent on
fishing. They use different types of nets for catching fish such asi.

Monofilament net- It is mainly made up of nylon. They use this net at the time of low tide.
By this net they catch Harpadon nehereus, Coilia reynaldi, Setipinna phasa, Polynemus
paradiseus etc (Fig 23).

ii.

Ilish net- Mesh size of this net is big. By this net they catch Scatophagus argus, Toxotes sp,
Otolithoides pama, Tenualosa ilisha,lauphuli (Fig 24).

iii.

Bench net- By this net they catch Lepturacanthus savala, Scatophagus argus, pencil fish,
puffer fish. The starting portion of the net is called “Border” and the end portion is called
“Ochol” (Fig 25).

iv.

Hawai net/ Gata net- Mesh size is generally small. By this net they catch Polynemus
paradiseus, Coilia reynaldi. (Fig 26)

v.

Khyapla net- By this net they catch Boleophthalmus boddarti, Hyporhamphus limbatus, gule,
dhenechuno etc. (Fig 27).

vi.

Done/ Borshi kata (Hook and line) - By sticking other small fishes to the hook fish catching
is done. By this method Pangasius pangasius, bhola fishes are caught (Fig 28).
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Fig 22: Dingi Nouko

Fig 23: Monofilament net

Fig 25: Bench net

Fig 27: Khyapla net

Fig 24: Ilish net

Fig 26: Hawai net

Fig 28: Done/Borshi kata
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4.5 Market Survey
From different regions of Sundarbans fishes are sold in different nearby auction markets by
fisher men. From there fishes are bought by whole sellers and sold different fish markets.
Fishes are caught from Bidya River by fisher folk of Amlamethi, Goshaba, Bali Island and from
Matla river near canning town then they sold these fishes at both local markets and auction
markets at Goshaba, Sonakhali, Basanti and Canning. From there fishes are sold in different
auction markets at Kolkata such as Sealdah, Patipukur. From there retailers bought fishes and
sold in local markets to the consumers (Fig 29)
Fishes from Bakkhali, Frazerganj and sometimes from core area of Sundarabns came to
Diamond Harbour auction markets, from there fishes are sold to different local markets of South
24 Parganas and Kolkata.

Fig 29: Market chain
Fishes that come to different auction and local markets from Sundarbans areas areDheyla, Datne, Bam, Bhola, Sele, Pomfret, Kalchoti, Khoira, Bele, Mackerel, Ilish, Simulkata,
Parshe, Sardine, Bhetki, Topse, Amudi, Lotte, Pakal, Pabdah, Bogo, Sitepati, Pairachanda,
Kathalpata, Phyasa etc.
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We documented that

In the nearby markets of Sundarbans amount of fish selling decreased from March to July
due to cease of fishing in forest areas. Other than that, due to river storm in this time
fishermen are avoid to fishing at far river areas.



At the auction markets near Sundarbans the marketing efficiency has been found more in
the case of marine species than freshwater species.



Demand and price of fishes vary market to markets. Some fish species such as Ophichthus
apicalis, Moringua sp have very low demand in towns but are well consumed by local people
of Sundarbans due to its high nutritional value. It is also reported that, many fishes are
destroyed when fishermen came to sell in auction markets due to less demand.
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Chapter 5: Conclusion
Sundarbans estuary is an ecotone region i.e. the transition zone between river and marine
environment. It has highly enriched fish diversity. A list of local fishes of Sundarbans is presented
in this study. These fishes are caught by the fisher folks of Sundarbans apart from their wild
predators like bigger fishes and mammals like dolphins and fishing cats. A single type of fish has
different names in different localities. They either named those fishes by their appearance or by their
habits. In this present study we conducted habitats, microhabitats, feeding habits of 48 fishes that
were caught by fisher folk of Sundarbans. Order wise data on ecological requirements these fish
species are also recorded. By knowing the habits and microhabitats of fishes, conservation of these
fishes can be designed for successful implementation. Fish species that are declining in number
comparing to past records, can be cultured by knowing their ecological requirements. Those parts
of the rivers that have high density of fish species, needs to be protected well from hazards. Based
on traditional knowledge of fisher folk, important data on fishing areas and fishing gears have been
recorded in this study that would direct further future studies of ecological and socio-economical
importance.
From the literature, it has been evident that no study on various local names with its scientific names
along with order and family and the ecological requirements of these fishes of Sundarbans estuary
have been recorded till date. This findings are made in a very short period of time. This initiative
might be of help in research on more fish species identifications, diversity, ecological requirements
and conservation status at Sundarbans for planning appropriate conservation strategies.
.
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Annex-II
COMPARATIVE MORPHOMETRY OF FIVE SPECIES OF
LONGBEAK FISH (ORDER BELONIFORMES) OCCURING IN
SOUTH WEST BENGAL
Variation in metric traits
(Dissertation for the M.Sc Degree)

ABSTRACT
The morphology of fish is the primary source of information for taxonomic and evolutionary studies.
The present study deals with comparative morphometry of five Beloniform species: Hyporhamphus
limbatus, Strongylura leiura, Strongylura strongylura, Tylosurus crocodilus and Xenentodon
cancila collected from fish markets of southern West Bengal during the study period from January
to March, 2019. A total of 21 morphometric and 8 meristic characters were examined for 139
specimens of five species. Analysis of the variations among each morphometric character revealed
significant differences (p≤0.01) among these species. Based on these morphometric and meristic
characters, the studied species were correctly identified. The study describes life history traits such
as length-weight relationships, correlation between different morphometric parameters and
condition factors. The values of b (1.89-3.63) indicate the allometric growth pattern for all of them
and high correlation (r>0.9) was observed between lengths and weights of fishes. Most of the
morphometric parameters show high degree of correlation. Condition factors ranged between 0.17
to 1.56 which indicates the good wellbeing of these species (except for S. strongylura, K=0.17). A
study on beak lengths show highest asymmetry in H. limbatus. The present study investigated
feeding habits by examining Gastro somatic index and Relative gut length. Relative length of gut
was found below 1 which proves the carnivorous feeding habits of all five species. The species are
unique in the fact that they are carnivorous but lack stomach.
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CHAPTER-I: INTRODUCTION
Fish is a cold-blooded aquatic vertebrate having a streamlined body (covered by dermal scales) for
rapid swimming, they breath in water with the help of gills or uses an accessory breathing organ to
breathe atmospheric oxygen. Fish possess two sets of paired fins (pectoral and pelvic fins), usually
one or two dorsal fins, an anal fin, and a caudal fin.
1.1 Global ichthyodiversity
Fish constitutes almost half of the total number of vertebrates in the world. Of the 39,900 species of
vertebrates in the world, it has been reported that there are 21,723 extant species of fish under 4,044
genera, 445 families and 50 orders in the world. Among them, 8,411 are inhabitants of fresh
waterbodies while 11,650 species are marine (Nelson, 1948). The fish fauna is divided into two
classes, the Chondrichthyes and the Osteichthyes.
1.2 Diversity of fish in India
Indian ichthyo-diversity represents 80% of global fishes i.e. 11.72% of species, 23.96% of genera
and 57% of fish families. Out of almost 2550 species, 3.32% belong to the cold freshwater regime,
24.73% to the warm freshwater region, 6.50% in the brackish waters and 65.45% in marine
ecosystems (WCMC, 1998). In Indian regions, 131 species under 67 genera, 28 families and 10
orders are under the class Chondrichthyes and 2,415 species belonging to 902 genera, 226 families
and 30 orders represents the class Osteichthyes of which five families are endemic here (Nair, 2018).
India comprises 230 families of marine fishes, of which 91 endemic species are known to occur in
the coastal waters of India.
1.3 Morphometric studies in fish: The purpose
Species identification is an important tool towards any biological study and it plays a vital role to
understand any species taxonomically. Morphometric measurements and meristic counts are
considered to be the authentic method for the identification of a species which is termed as
morphological systematics (Talwar and Jhingran, 1991; Jayaram, 1991). These are the powerful
tools for measuring discreteness and relationships among various taxonomic categories of fish
(Ihssen et al., 1981; Quilang et al., 2007). Morphometrics can be used to quantify a trait of
evolutionary significance and it can give an idea of evolutionary relationships with another species.
Morphometrics are the measurable characters of a fish whereas meristics are the countable
characters. Morphometric characters include different aspects of body lengths, standard length, tail
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length, fin length, body depth etc and meristic counts represent no. of fin spines, no. of fin rays, no.
of scales, vertebrae etc.
1.4 The diversity of longbeak fish
Under this background, a detailed study on biology and some aspects of histology of a species of
halfbeak and 4 species of needlefishes was undertaken. These species are belonging to the Order
Beloniformes. This order is composed of six families viz. Adrianichthyidae (ricefish and medakas),
Belonidae (needlefish), Exocoetidae (flyingfish), Hemiramphidae (halfbeaks), Scomberesocidae
(sauries), Zenarchopteridae (viviparous halfbeaks); and about 264 species of freshwater and marine
habitat. The family Adrianichthyidae or rice fishes are small brackish to freshwater living species.
The name ricefish derives from the fact that some species are found in rice fields. Lateral line is
absent in this fish (Parenti et al., 1998) The needlefish, belonging to the family Belonidae (Greek:
Belone = needle), are the piscivorous fishes primarily inhabit in shallow marine waters or the surface
of the open sea. Some genera include species found in marine, brackish, and freshwater
environments, while a few genera are confined to freshwater rivers and streams. Thin, elongated,
streamlined body with both upper and lower jaws extended to form long beaks filled with sharp
teeth; nostrils in a pit anterior to eyes. Absence of spines in their fins, dorsal and anal fins posterior
in position; pectoral fins short. Scales small, cycloid type. Body is green or blue dorsally and silvery
white colour on the lower portion and ventral side of the body. Maximum length highly variable,
ranging from just 6 to 7 cm to as high as 2m (Collette, 2003). Needlefish is oviparous and lay eggs
in shallow waters, eggs remain attached to any object in water. This family includes 35 species
under 10 genera. Needle fishes are predatory and carnivorous, eat mainly on small fishes,
crustaceans etc. They have a tendency to jump out of water and accidentally injure people (Froese
et al., 2006). They can be caught using seine nets, cast nets and floating gill nets. They are a good
table fish but somewhere their market is limited due to the green or bluish colour of their flesh and
bones. Some belonid fishes have ornamental value (Collette, 2003). The family Exocoetidae
consists of 7 genera with 71 flyingfishes. Maximum length reported 45cm, generally below 30cm
(Dasilao et al, 1998). Pectoral fins are very large and can be used for the purpose of gliding. Some
species also have large pelvic fins which gives a four-winged appearance (Collette, 1999). They are
mostly marine in nature. The Hemiraphids or halfbeaks are so named because of their distinctive
jaws, lower jaws are prolonged beak like whereas upper jaw is small triangular in shape. This unique
feature distinguishes them from flyingfishes which have lost their elongated lower jaw and from
needlefishes and sauries which have both elongated jaws (Lovejoy et al, 2004). Body is light
greenish dorsally and silvery ventrally. Pectoral and pelvic fins are very small, vertebrae 38 to 75.
Scales are cycloid type, moderately large. They are mostly marine but also can be found in
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freshwaters. Halfbeaks are surface feeders and omnivorous, it feeds on planktons, sea grasses,
crustaceans etc. It generally produces small number of eggs; eggs remain attached to the algae of
shallow coastal water. Maximum length reported 45cm. They are commercially important food
fishes, marketed fresh as well as dried condition; besides this, they are also used somewhere as bait
fishes for billfishes, kingfish, dolphins, Mackerel etc (Boughton, 1991). Sauries (Scomberesocidae)
are marine, epipelagic fish, found in tropical and temperate waters. They have elongated jaws, not
as long as needlefish, lower jaw is slightly elongated. Jaws are with small teeth. The most
distinguishing feature of them is the presence of small finlets behind the dorsal and anal fins. They
lack swim bladder (Collette et al, 1998). Zenarchopterids are freshwater to brackish water and also
to the marine water dwelling species. The family includes 63 species under 5 genera. They have
strong sexual dimorphism and also have internal fertilization. They are viviparous and some are
ovoviviparous (Berra, 2001). They feed on insect larvae, small insects, flies, spider, mosquito. They
eat female mosquitoes which lay eggs in water; therefore, these species have a major role in
mosquito control (Hoedeman, 1974). This fish is commonly traded as aquarium fish (Dawes, 1995).
1.5 Evolution of longbeak fish
Beloniforms exhibit a striking variation in jaw structure that varies both ontogenetically and
phylogenetically, and it is related to feeding. The most spectacular changes occur in needlefishes of
Order Belonidae. Larval needlefishes have short jaws of equal length. In juvenile stages the lower
jaw elongates first, producing a morphology that is “distinctly reminiscent” of the Hemiramphid
halfbeaks (Lovejoy et al., 2004). Later, the upper jaw elongates and gives rise to the nearly equal
length of jaws in mostly adult needlefishes. These transformations appear linked to the fact that
juvenile needlefishes feed primarily on plankton (as in case of halfbeaks), while most adult
needlefishes are piscivorous (Boughton et al., 1991). The short-jawed ancestral flyingfishes give
rise to descendant halfbeaks, which in turn give rise to the more advanced needlefishes. Needlefish
ontogeny therefore is an example of the phenomenon of “recapitulation or peramorphosis” (Lovejoy
et al., 2004). Both halfbeaks and needlefishes are nonmonophyletic groups. Sauries are nested
within needlefishes; sauries, needlefishes, and flyingfishes are all nested within halfbeaks and the
rice fishes or Adrianichthyidae is the basal group of Beloniformes (Lovejoy, 2000).
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Fig 1: Phylogeny of Beloniform fishes
1.6 Studied fish species
Here, 5 species namely Hyporhamphus limbatus, Strongylura leiura, Strongylura strongylura,
Tylosurus crocodilus and Xenentodon cancila, belonging to the order Beloniformes have been
studied. Out of them, Hyporhamphus limbatus belongs to the family Hemiramphidae and the rests
are belonging to the family Belonidae.
Hyporhamphus limbatus (Valenciennes, 1847), is a freshwater to marine water dwelling species
and pelagic-neritic in nature. The name derives from the Greek word hypo = under + rhamphos =
beak, bill.
Synonyms:
Hemiramphus limbatus (Valenciennes, 1847)
Hemirhamphus limbatus (Valenciennes, 1847)
Hemiramphus tridentifer (Cantor, 1849)
Hemirhamphus sinensis (Günther, 1866)
Hyporhamphus sinensis (Günther, 1866)
Hemiramphus gorakhpurensis (Srivastava, 1967)
Common names:
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English- Common halfbeak (Global), Congaturi halfbeak (Global, India, Malaysia, Viet Nam),
Valenciennes halfbeak (India), Garfish, Halfbeak (Malaysia)
Bengali- Gandhar, Bogo (India), Ek Thuita, Ek Thuitta, Ek Thota (Bangladesh)
Hindi- Kawaka bachcha (India)
Oriya- Gongaturi, Sarbara, Saragara, Ek donti (India)
Marathi- Sumb, Toli (India)
Malayalam- Kolaan (India)
Kannada- Surali-kandai (India)
Sinhalese- Marandha, Moralla (Sri Lanka)
The species is distributed in Indo-West Pacific region, from Persian Gulf to China
along the mainland coast of Asia. It is known to occur in Saudi Arab, Kuwait, Qatar extending
eastwards to the in Pakistan, India, Bangladesh, north to China, Nepal, south to Sri Lanka, Myanmar,
Thailand, Hong Kong, Taiwan, Viet Nam and Malaysia. The species is mainly recorded from Pacific
Ocean and Indian Ocean including Persian Gulf, Arabian Sea, East China Sea, South China Sea,
Gulf of Thailand. It is known to flourish in coastal waters of India, Andaman Islands, Chilka Lake,
Bay of Bengal, Coromandel coast, Malabar and Godavari estuary (Carpenter et al, 1997).

Fig 2: Distribution map of Hyporhamphus limbatus [Source: FishBase]
It inhabits coastal waters, estuaries, lagoons, also found in rivers, streams, lakes and
ponds. It is a surface-dwelling species, found at surface levels of tidal freshwaters and brackish
estuaries. They are potamodromous i.e. their migration occurs wholly within the freshwater bodies
and they cover more than 100 km (Froese, 2013). This fish is caught by using traditional fishing
gears Seine net (Drag/Bhida jaal) and Screen barrier (Khanda) and it is taken with cast nets on the
coasts of India (FAO, 2014).
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The juveniles and adults of H. limbatus are surface feeding omnivores. They feed on
filamentous algae, diatoms, prawns and other crustaceans, insects, polychaetes, nematodes and other
vegetable matters (Lim et al, 1999).
The species is oviparous. It breeds in the lagoon throughout or at least twice in a year
(Talwar and Jhingran, 1991), June-July being the peak breeding season for them. Spawning
generally occurs between April-May and November-December. Hatching generally takes place on
eighth day (Bhuiyan, 1964).
It is a valued commercial fish in tropical countries, marketed fresh as well as in dried
or salted form. It has also a minor ornamental value.
Strongylura leiura (Bleeker, 1850) is a brackish to marine water dwelling species, inhabits in
marine-neritic zone. The name Strongylura derives from Greek word, strongylos = round + oura =
tail.
Synonyms:
Belone leiurus (Bleeker, 1850)
Strongylura leiyra (Bleeker, 1850)
Belone Ciconia (Richardson,1846)
Belone tenuirostris (Blyth, 1858)
Belone ferox (Gunther, 1866)
Belone natalensis (Gunther, 1866)
Rhaphiobelone dammermani (Fowler, 1934)
Common names:
English- Banded needlefish (India, Global, Myanmar, Malaysia, Viet Nam, Philippines), Common
long-tom, Slender longtom (Australia), Yellowfin needlefish (Australia, South Africa), Hornpike
long-tom (Australia, Papua New Guinea), Banded longtom (Papua New Guinea), Garfish, Pike fish,
Square-tail alligator gar (Malaysia), Littoral needlefish (Micronesia, Guam)
Bengali- Tuitta, Gandhar (India, Bangladesh)
Sinhalese- Habareliya, Valai-mural (Sri Lanka)
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The species is distributed in Indo-West Pacific region: Somalia and Tanzania to
Durban, Africa (Kenya, Madagascar, Mozambique, Mauritius, Somalia, Tanzania) east to Malaysia,
Iran, Iraq, Kuwait, Pakistan, India, Bangladesh, Sri Lanka and southeast Asia (China, Taiwan, Hong
Kong, Thailand, Viet Nam, Myanmar) to Philippines, Indonesia, New Guinea, Fiji, Micronesia,
New Caledonia and the Australia (Collette, 1984). It is recorded mainly from the Indian and Pacific
Ocean, Gulf of Carpentaria, Shark Bay, Coral sea and the Great Barrier Reef of Australia, and also
found in the east coast of India from the Chilka Lake and Digha (Collette, 1986).

Fig 3: Distribution map of Strongylura leiura [Source: FishBase]
The species are generally found in coastal areas, estuaries and lagoons. It
inhabits coastal waters including mangrove inlets, and near-shore marine areas with a sandy bottom.
They are the special inhabitants of coral reefs (Fischer et al., 1990). The species is oceanodromous
i.e. it migrates within oceans typically between its spawning and different feeding sites and it covers
more than 100 km (Froese, 2013). They can be caught using driftnets, shore seines and purse seine
nets (FAO, 1983).
S. leiura are predatory and feed primarily on small fish as well as prawns and
other free-swimming invertebrates (FAO, 1983)
The species is oviparous and dioecious. Spawning occurs externally in the open
water bodies. Spawning season has been recorded in the months of April-May (Breder et al., 1966).
The fish is minor commercial due to its greenish flesh and bones; marketed
fresh. The species is also used as a game fish for recreational purposes (Collette, 1999).
Strongylura strongylura (Van Hasselt, 1823) is marine and brackish water living needlefish,
pelagic-neritic in nature. The name derives from Greek strongylos = round + Greek, oura = tail.
Synonyms:
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Belone strongylura (Van Hasselt, 1823)
Strongylurus strongylura (Van Hasselt, 1823)
Tylosurus strongilurus (Van Hasselt, 1823)
Strongylura caudimaculata (Van Hasselt, 1824)
Belone oculate (Leschenault, 1846)
Belone saigonensis (Sauvage, 1879)
Common names:
English- Spottail needlefish (India, Australia, Malaysia, Papua New Guinea, Philippines, Viet Nam,
Global), Full beak, Full beak gar fish (India), Gar fish (India, Malaysia), Rountail alligator gar fish,
Banded needlefish (Malaysia), Blackspot longtom (Australia), Light-coloured gar fish (UK).
Bengali- Bok machh, Bogo, Samudrik kankley (India, Bangladesh)
Gujrati- Kagada, Kunga (India)
Kannada- Kanda, Kunthe, Surali (India)
Malayalam- Coplah, Keran, Pallankoli, Pambankoli (India)
Maldivian- Dethuntholi (India)
Marathi- Sumb, Tol (India)
Oriya- Gania (India)
The species is distributed Indo-West Pacific region, from Persian Gulf eastward along
the coasts of India (Kerala, Orissa, Andaman, West Bengal), Pakistan and Sri Lanka, then extending
to southern China, Hong Kong, Indonesia, Iran, Iraq, Kuwait, Malaysia, Oman, Saudi Arab, Qatar,
Taiwan, Thailand, Viet Nam, Philippines, northern Australia and Papua New Guinea. It is native to
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the coast of Kerala, Cochin and Ernakulam Area; Chilka lake of Orissa; Pulicat Lake of Madras;
Andaman Islands; Godavari estuary (Collette, 1999).

Fig 4: Distribution map of Strongylura strongylura [Source: FishBase]
The species is inhabitant of coastal areas and mangrove-lined lagoons. It is a marine
and brackish water dwelling species, sometimes also enters into freshwater. It occurs tropical
inshore areas at temperatures ranging from 26 to 29°C and depth ranging from 10 to 13m (Blaber,
1980). They are found in estuaries, lagoons, mangroves and also in coral reefs. It inhabits sea grass
beds with a rocky bottom (Roul et al., 2018). It can be caught through seine nets and screen barriers,
the major catch for this fish comes from a special type of gill nets called “Gania Jaal” (Karna et al.,
2000).
The species is carnivorous; it feeds on nektons and small fishes especially clupeids
(Blaber, 1980).
The species is oviparous and dioecious. Spawning occurs externally in the open water
bodies. It is known to breed during rainy and winter seasons in the lagoon (Karna et al., 2000).
S. strongylura is an economically important species, commercially valuable as table
fish. It is sold fresh in markets (Froese, 2013).
Tylosurus crocodilus (Péron & Lesueur, 1821) is a marine water dwelling species with huge
natural distribution, it is epipelagic-neritic in nature. The name Tylosurus comes from the Greek
word tylos = callus + oura = tail.
Synonyms:
Belona crocodile (Péron & Lesueur, 1821)
Strongylurus crocodile (Péron & Lesueur, 1821)
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Tylosurus crocodiles crocodiles (Péron & Lesueur, 1821)
Belone coromandelica (Van Hasselt, 1823)
Belone timucoides (Van Hasselt, 1824)
Belone raphidoma (Ranzani, 1842)
Strongylura gigantea (Temminck & Schlegel, 1846)
Belone annulate (Valenciennes, 1846)
Belone gerania (Valenciennes, 1846)
Belone melanurus (Bleeker, 1849)
Belone crassa (Poey, 1860)
Belone koseirensis (Klunzinger, 1871)
Tylosurus gladius (Bean, 1882)
Esox aaveri (Curtiss, 1938)
Common names:
English- Giant longtom (India, Australia, Papua New Guinea), Red sea houndfish (Global), Hound
needlefish (Global, Australia, Malaysia, Viet Nam, Philippines), Houndfish (Bahamas, Cuba,
Guam, Jamaica, Martinique, Mexico, USA, UK, Hawaii), Crocodile needlefish (Guam, Micronesia,
South Africa, Hawaii), Crocodile longtom (Australia, Philippines, Indonesia, Hawaii), Gar
(Trinidad Tobago, Barbados), Alligator gar (Malaysia), Guardfish (Martinique, Guadeloupe, Cuba),
Pike fish (Malaysia), Ocean piper (Jamaica), Stickfish (Hawaii), Choram longtom (Australia), Fork
tail alligator gar (Myanmar)
Bengali- Gandhar (India, Bangladesh)
Malayalam- Keran, Oola (India)
Marathi- Tol (India)
Telegu- Wahlah-Kuddera (India)
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The species have a huge natural distribution in the Indian and Pacific Oceans, Red Sea,
Persian Gulf and from the coast of South Africa, east to French Polynesia, north to Japan, and south
to New South Wales, Australia. They are mainly found in India (Odisha, Bay of Bengal, Andaman
islands), Myanmar, Viet Nam, Thailand, China, Indonesia, Japan, Hong Kong, Iran, Iraq, Saudi
Arabia and extending to Africa (Kenya, Madagascar, Mauritius, Somalia, Tanzania), North America
(Bahamas, Cuba, Jamaica, Mexico), South America (Brazil, Ecuador, Colombia, Venezuela) and
also towards Australia, Fiji, Hawaii and Papua New Guinea (Collette et al., 1986). The species have
been introduced to the Mediterranean and Black sea areas of Chalkidiki, Greece (Sinis, 2005).

Fig 5: Distribution map of Tylosurus crocodilus [Source: FishBase]
T. crocodilus is a marine water dwelling species, sometimes also enters
brackish water. It is an inhabitant of estuaries, lagoons, coral reefs and also in mangrove areas
(Claro, 1994). They can occur at depths over 15m. Their most common depth is between 0 to 13m
(Breder and Rosen, 1966). It occurs with a temperature range of 26 to 29°C. They are capable of
jumping and can jump very fast and also moderately high (Froese et al, 2009). They are caught by
casting or trolling surface or near-surface lures; and also, with purse seines and drift nets (Collette,
1999). They are attracted to lights at night, so can be caught using artificial lights. Houndfish are
considered to be dangerous, and are feared by fisherfolk because of their size and tendency to leap
out of the water, causing puncture wounds with their beaks, when alarmed or attracted to the lights
used to catch them (Richard, 2000).
The species is carnivorous, feeds mainly on small fishes. Juveniles consume
zooplanktons, fish eggs and larvae (Thollot, 1996).
The species is oviparous and dioecious. A female houndfish may produce 30,000 eggs
(Cole, 2010). Absence of parental care.
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Although the fish is sold fresh in the markets and considered a good food fish, many

people do not indulge due to its blue or green coloured flesh and bones (FAO, 1983). T. crocodilus
is also used as a game fish for recreational purposes (Fischer et al., 1992).
Xenentodon cancila (Hamilton, 1822) is a freshwater to brackish water living fish, inhabits in
pelagic-neritic zone. The name derives from Greek xenos = strange + odous = teeth; cancila: appears
to be derived from a local vernacular name for the fish.
Synonyms:
Belone cancila (Hamilton, 1822)
Belone graii (Sykes, 1839)
Esox cancila (Hamilton, 1822)
Esox hindostanicus (Falconer, 1868)
Esox indica (McClelland, 1842)
Common names:
English- Freshwater garfish (India, Sri Lanka, Hawaii, Global), Gar (Bangladesh), Asian needlefish,
Silver needlefish, needle nose gar, Stickfish (Hawaii)
Bengali- Kakila (India, Bangladesh), Kaikka, Gangturi (Bangladesh), Kakiya, Kankley (India),
Assamese- Kokila (India)
Oriya- Gantudi (India)
Kannada- Kokkare, Konti (India)

Khasi- Chowkli (India)
Malayalam- Kolaan (India)
Marathi- Kutramasa, Tokali (India)
Nepali- Chuche bam, Kabali, Kauwa, Kauwo, Sui (Nepal)
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The species is considered to have a huge natural distribution extending eastwards from
Pakistan throughout much of India (Kerala, Maharashtra, Tamil Nadu, Tripura, West Bengal and
Odisha) and into Bangladesh, Nepal, Bhutan, Sri Lanka, Myanmar (Talwar and Jhingran, 1992),
Cambodia, Laos (Baird, 1999), Indonesia, Thailand, Vietnam and Malaysia. They have also been
introduced into the rivers and lakes of Hawaii and their populations are growing (Karna et al., 2000).
The species is known to flourish most in the Ganges-Brahmaputra river system of India.

Fig 6: Distribution map of Xenentodon cancila [Source: FishBase]
X. cancila inhabits in pelagic-neritic zone with pH range 7.0-7.5 and depth range in
between 0 to 2 metres. They are widely distributed in almost all the lentic and lotic habitats of
tropical and sub-tropical region of Indian subcontinent (Lovejoy et al, 2004). It tends to inhabit
slow-moving sections of streams and rivers, swamps, flooded forest areas (Pethiyagoda, 1991). It is
also a common inhabitant of temporarily-inundated flood plains (ITDG, 1999) during the annual
monsoons. It regularly migrates between freshwater and the sea in both directions (Amphidromous),
but not for the purpose of breeding (Froese, 2013). Xenentodon cancila can be caught through
traditional fishing gears like Seine nets, Screen barrier nets, Cast nets, Square lift nets and also with
some traps (FAO, 1983).
The Needle nose gars are primarily carnivores, feeds mainly on small fishes, planktons,
insects, crustaceans etc (Bhuiyan, 1964). Its prolonged beak like jaws are full of rows of sharp teeth
that are used strictly for grasping prey.
The species is oviparous, it naturally breeds in flowing water bodies, especially in
rivers (ITDG, 1999), and floodplains during monsoon. Spawning season has been reported between
the months of early June to late July by Subba and Meheta (2012), May to September by Bano et
al. (2012) and June to August by Chakrabarti and Banerjee (2015). Each female produces about a
dozen eggs per day; eggs hatch within 7 to 10 days (Rahman, 2005).
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This fish has not been considered as a highly relished table fish; is used to be consumed
by the poor people mainly. It is a good source of nutrition for poor people in the rural area (Dhanze
et al., 2018). It has been reported from domestic ornamental fish markets of India; having high
market demand among the aquarium fish hobbyists and has also been exported from India to other
countries as indigenous ornamental fish (Gupta and Banerjee, 2017). It is used in traditional
medicine in some of the eastern states of India for treating nocturnal enuresis (bedwettinginvoluntary urination while asleep after the age at which bladder control is obtained) in growing
children (Mohanty et al., 2018).
1.7 Aims and objectives
From review of literatures it has become evident that no comparative study on needlefish guild and
also no comparative study between needlefish and halfbeak fishes have been made till date from
India and in particular from West Bengal. Therefore, a detailed study on this background has been
implemented with the following objectives:
1. To study the general biology of each species,
2. To make a comparative study on needlefish guild,
3. To understand the relationship between the species.
4. To study the phenotypic variation between needlefish and halfbeak fishes,
5. To identify the feeding habit of each species.
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CHAPTER-II: LITERATURE REVIEW
The study on morphometric and meristic characters in fishes is important because they can be used
for the differentiation of taxonomic units and are able to spot differences between fish population.
These can be used to quantify a trait of evolutionary significance, and by detecting changes,
something of their ontogeny, function or evolutionary relationships can be assumed. Taxonomic
identification is the initial step in the study of a species (Nayman, 1965; Langer et al., 2013). These
are the simplest and direct method of fish identification. Morphometry refers to the measurements
of size and shapes of fish body parts. Meristic counts include the numbers of fin rays and spines in
a fin, counting of scales and vertebrae. Various studies have been conducted by many workers on
the aspects of morphometric and meristic characters of fishes (Dasgupta, 1991; Rao et al., 2010;
Saikia, 2012; Bagherian and Rahmani, 2009; Hazarika, 2011; Sedaghat et al., 2012; Langer et al.,
2013; Brraich and Akhter, 2015; Gogoi and Goswami, 2015; Sreekanth et al., 2015; Manorama and
Ramanujam, 2016).
In 1986, a remarkable study on 12 species of halfbeaks under the family Hemiramphidae was
conducted by Bruce B. Collette and Jinxiang Su. This paper provides various comparative studies
on each species such as morphometric and meristic analysis, taxonomic key, distinguishing features,
description, teeth pattern, distribution and zoogeography. It is believed that this paper helps future
workers to plan for further development and to carry out their research.
Hussain et al., in 2012, carried out a study on 568 individuals of Xenentodon cancila collected from
Rajshahi City of Bangladesh. The study analysed critically to every possible aspects of size
frequency distribution, length-length relationships, length-weight relationship, condition factor and
relative condition factor of X. cancila. In their study it was found that, the weight of smaller fishes
increases rapidly but in case of bigger fish it is a slow process. In case of condition factor or Ponderal
index or co-efficient of correlation it was found that there was a significant variation between
observed and calculated values due to spawning and development of reproductive system of the
species. Here length-weight relationships were found highly significant. The values of condition
factors showed fluctuation among males, females and combined sexes. The researchers believed
that their results of the research work will play important role in the management and conservation
of X. cancila in near future.
B.R. Subba et al., in 2012 conducted a study on Xenentodon cancila collected from Nepal. Total
length and weight of each individuals were measured and the data obtained from the measurements
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were computed for regression and correlation coefficient values for length-weight and length-length
relationships. In case of length-weight relationship, the weight of the species X. cancila showed
clear cut increasing trend with the increase in body length. From this study it got to know that the
exponent values for 'b' for different fish ranges between 2.0 to 4.0. The change in 'b' value shows
allometric growth of the body due to the influence of numerous factors like seasonal fluctuations,
change in physiological condition during spawning periods, gonad development, sex, physicochemical conditions of the environment and nutrition conditions of the environment.
In 2013, Abu Jewel and Rahman carried out a study on X. cancila from Padma river of Bangladesh.
This study provides an important baseline study on the length-weight relationships, length-length
relationships, condition factors and form factor, sex ratio of X. cancila from Bangladesh. A chi
square test and the t test were applied to check the differences from the expected value of sex ratio
for male and female and to compare the Length frequency distributions between males and females
in case of normal distribution respectively. According to the authors, the results of this study would
be an effective tool for fishery biologists and conservationists to initiate early management strategies
and regulations for the sustainable conservation of the remaining stocks of this species in the Ganges
River ecosystem. The study also provides an important baseline for future workers within the
surrounding ecosystems.
A comparative study on food and feeding habits of Xenentodon cancila and Hyporhamphus limbatus
from Telangana district of India was established by Dr. K Rama Rao in 2017. The study indicated
that X. cancila depends mainly on animal materials whereas H. limbatus feeds mainly on plant items.
In this study, from a similarity in the diet of the two species suggests some degree of food
competition in the same area. This competition makes them to occupy the same ecological niches.
Thus, on the basis of number of food items, the authors concluded that both fishes are omnivorous
but on the basis of biomass of food items both fishes can be easily categorised as carnivorous fishes.
Mahfuj et al., in a very recent study (Feb, 2019), on morphometric and meristic variations of X.
cancila, assessed phenotypic variations among four different freshwater stocks of Bangladesh. Truss
measurements were performed for stock identification and also a UPGMA and cluster analysis were
done using morphometric data. The study provides an information on X. cancila populations, it is
very important for aquaculture, conservation etc.
Swapana Johny, Dr. ND Inasu, Dalie Dominic (2016) conducted a study on Dayella Malabarica
and Hyporhamphus Limbatus, from the Kole wetlands of Thrissur district, Kerala. In their study,
they have done the morphometric and meristic measurements of 30 individuals of each species and
observed length-length relationship and size frequency of both the species. The results of the work
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yield valuable data for fish collectors hunting for appropriately sized fishes. It provides essential
data on the fish population, the growth pattern and the dominant size group thereby helping the trade
turn a scientific sustainable venture.
New distributional records of Strongylura incisa and Ablennes hians from Andaman Islands and
Odisha respectively were examined by Roul et al., 2018. In this study, they compared the
morphometric and meristic characteristics of S. incisa with other 2 needlefish species of under the
same genera S. leiura and S. strongylura. Similarly, study on A. hians was compared with T.
crocodilus, S. leiura and S. strongylura. The study provides a comparative account on morphology,
general biology, identifying features and taxonomic key of different needlefish species.
First record of Tylosurus crocodilus from Odisha coast was reported by Barik et al., 2017.
Morphometric analysis and DNA barcoding studies were performed to identify it. They concluded
that the presence of this species in its unusual habitat is an indicator of acute climatic changes of the
coastal environment. The first record of the species in this area will be useful for marine ecologists,
fisheries and conservation management to understand the declination and migration of fish
population, population dynamics, marine habitat assessments etc.
Karna et al. in 2017 conducted a comparative study on S. strongylura and H. limbatus. Lengthweight and length-length relationships were measured for both the species and compared between
them. The result of the study was thought to be useful for conservation and management of the
species.
Gupta and Banerjee in 2016 performed a study on X. cancila. Food and feeding habits, reproductive
biology etc. are examined for this fish species. Monthly study on reproductive biology was made.
O.P Gupta in 1971, carried out a study on morphology, histology of digestive tract and swallowing
mechanism of X. cancila. It was believed that the study would be very helpful for the future
researchers. In 2009, Manjakasy et al. studied on digestion of T. gavialoides and S. leiura. Gut
contents and Gut pH were examined, histological analysis of alimentary canal was done and
dentition pattern was observed for both species.

CHAPTER-III: MATERIALS AND METHODS
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The study was conducted on 5 different fish species under the Order Beloniformes. These are
Hyporhamphus limbatus (Halfbeak) belonging to the family Hemiramphidae and Strongylura
strongylura, Strongylura leiura, Tylosurus crocodilus and Xenentodon cancila (Needlefish) under
Belonidae.

3.1 Sampling and Preservation
3.1.1 Sample Collection:
A total of 139 fish samples were collected from various fish markets of West Bengal. 30
individuals of H. limbatus and 54 individuals of S. strongylura were collected from Manicktala
(22°35'09.3"N 88°22'26.9"E) and Patipukur (22°36'30.2"N 88°23'35.8"E) wholesale fish markets
of Kolkata. 15 specimens of S. leiura and 12 specimens of T. crocodilus were collected from
Ultadanga (22°35'46.5"N 88°22'59.6"E) fish market, Kolkata. 28 individuals of X. cancila were
collected from Champadali (22°43'11.8"N 88°29'18.7"E) wholesale fish market of Barasat, North
24 Parganas. The samples were carried by keeping in ice box. The study was carried out from
January 2019 to March 2019.
3.1.2 Identification of species:
Different fish species were identified by studying previous literatures and analyzing several
diagonostic features and taxonomic key.
3.1.3 Photography:
The fresh fish samples were photographed in different angles.
3.1.4 Preservation:
At first, the fin rays of fresh fish samples were fixed using 5% formaldehyde solution in fully
stretched condition. After that, they were preserved in 70% ethanol and kept in plastic jars.

3.2 Morphological Study
The fish samples were measured in fully stretched condition to the nearest 0.1 cm by using a cm
scale and weighed, after removing moisture from their body, in 0.1 gm of accuracy using an
Electronic balance. The length measurements were taken in cm and weight of each fish sample was
taken in gm. Colour pattern for each species was documented in fresh condition. Information for
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five different fish species was recorded separately. Several aspects of morphometric and meristic
analyses were studied.
3.2.1 Morphometric measurements:
Twenty-one morphometric characters were examined.
a. Total length (TL)- Total body length refers to the maximum elongation of the body. The
measurement is a straight-line from the tip of the snout to the tip of the caudal fin i.e. the
greatest distance between the most anterior projecting part of the head to the posterior most
part of caudal fin.
b. Standard length (SL)- It is measured from the tip of the snout to the caudal fin base. It is a
straight-line distance from the anterior most part of the head to the end of vertebral column.
c. Tail length (tL) – It is measured from the base of caudal fin to the tip to the longest caudal
fin ray.
d. Head length (HL)- It is the distance from tip of the snout to the most distant point on
operculum.
e. Pre orbital length (PROL)- It is the distance from tip of the mouth to the anterior edge of
orbit.
f. Eye diameter (ED)- Distance from anterior to posterior rims of the orbit.
g. Post orbital length (POL)- It is the distance from posterior rim of the orbit to the posterior
most edge of the operculum.
h. Pre-pectoral length (PPL)- Distance from anterior most part to the origin of pectoral fin.
i. Pre-ventral length (PVL)- Distance from tip of the mouth to the origin of pelvic or ventral
fin.
j. Pre-dorsal length (PDL)- It is the distance from anterior most part of the body to the origin
of dorsal fin.
k. Pre-anal length (PAL)- It is the distance from snout tip to the origin of first anal fin ray.
l. Pectoral fin length (PFL)- It is the length of the longest pectoral fin ray measured from the
dorso-posterior part of the fin base.
m. Pectoral fin base (PFB)- It is the distance between the origin of first and the last pectoral fin
ray.
n. Ventral fin length (VFL)- It is the length of the longest pelvic fin ray measured from the fin
base.
o. Ventral fin base (VFB)- It is the distance between the origin of first and the last pelvic fin
ray.
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p. Dorsal fin length (DFL)- It is the length of the longest dorsal fin ray.
q. Dorsal fin base (DFB)- It is the length from origin of first fin ray to the origin of last ray of
dorsal fin.
r. Anal fin length (AFL)- It is the length of the longest anal fin ray.
s. Anal fin base (AFB)- It is the distance from the origin of first fin ray to the origin of last ray
of anal fin.
t. Maximum body depth (MBD)- It is the distance between points at deepest part of body. It is
measured along the vertical line.
u. Minimum body depth (mBD)- It is the distance between points at narrowest part of the body.

1. Total length (TL)

12. Pectoral fin length (PFL)

2. Standard length (SL)

13. Pectoral fin base (PFB)

3. Tail length (tL)

14. Ventral fin length (VFL)

4. Head length (HL)

15. Ventral fin base (VFB)

5. Preorbital length (PROL)

16. Dorsal fin length (DFL)

6. Eye diameter (ED)

17. Dorsal fin base (DFB)

7. Postorbital length (POL)

18. Anal fin length (AFL)

8. Prepectoral length (PPL)

19. Anal fin base (AFB)

9. Preventral length (PVL)

20. Maximum body depth (MBD)

10. Predorsal length (PDL)

21.Minimum body depth (mBD)

11. Preanal length (PAL)

Fig 7: Morphometric measurements of fish
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3.2.2 Meristic counts:
Meristic refers to the countable features of the fish. Different fish species have varying
numbers of fin rays, scales, barbells, vertebrae etc that can be used for their identification. Here, 8
meristic characters were examined, those are:
a. Number of soft rays in pectoral fin
b. Number of soft rays in pelvic (ventral) fin
c. Number of spines and soft rays in dorsal fin
d. Number of spines and soft rays in anal fin
e. Number of rays in caudal fin
f. Number of pre-dorsal scales
g. Number of vertebrae
h. Fin formula
3.2.3 Proportion of morphometry:
Proportions of 12 morphometric parameters were calculated for five species taking total length
and head length as constant. t-tests for each parameter were computed to determine inter and intraspecific variations.
3.2.4 Relative morphometric variations:
Four parameters were analysed to observe variations among the species. Those are relative
beak length, relative beak asymmetry, relative eye diameter and dorsal-anal fin position. Relative
beak length and relative eye diameter were analysed by their proportions in relation to total length
and the other two parameters were calculated by using following formulae-

Relative beak asymmetry =
Dorsal-anal fin position =

𝐋𝐨𝐰𝐞𝐫 𝐛𝐞𝐚𝐤 𝐥𝐞𝐧𝐠𝐭𝐡−𝐔𝐩𝐩𝐞𝐫 𝐛𝐞𝐚𝐤 𝐥𝐞𝐧𝐠𝐭𝐡
𝐓𝐨𝐭𝐚𝐥 𝐥𝐞𝐧𝐠𝐭𝐡

𝐏𝐫𝐞𝐝𝐨𝐫𝐬𝐚𝐥 𝐥𝐞𝐧𝐠𝐭𝐡−𝐏𝐫𝐞𝐚𝐧𝐚𝐥 𝐥𝐞𝐧𝐠𝐭𝐡
𝐒𝐭𝐚𝐧𝐝𝐚𝐫𝐝 𝐥𝐞𝐧𝐠𝐭𝐡

3.3 Statistical analysis
The data, obtained from morphological study, were computed for various statistical analysis using
the Microsoft Excel 2016.
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3.3.1 Length-weight Relationship (LWR):
Length-weight relationship is one of the most standard methods that establishes a
mathematical relationship between two variables, length and weight so that to estimate the weight
from known length groups of individual fish (Le Cren, 1951).
LWR was calculated by using the standard equation of Huxley (1924)
W = aLb
This equation was expressed in logarithmic form as Log W = Log a + b Log L, followed by Le Cren
(1951).
Here, W = Weight of the fish (gm), L = Total length of the fish (cm), ‘a’ = intercept and ‘b’ =
regression co-efficient or slope (exponent value). The values of constants ‘a’ and ‘b’ were calculated
from co-efficient of regression equation. Correlation coefficient (R) between two variables ‘x’ and
‘y’ were calculated through regression statistics; where ‘x’ is the total length and ‘y’ being the
weight of the fish. Finally, t-tests were performed to observe the significance of these relationships.
3.3.2 Co-efficient of Correlation (R):
Correlation between different body parts of the five fish species were examined using the
Regression statistics. Here, total length was considered as independent variable in SL-TL, HL-TL,
tL-TL, MBD-TL, mBD-TL, PPL-TL, PVL-TL, PDL-TL and PAL-TL relationships. Head length
was taken as independent variable in PROL-HL, POL-HL and ED-HL relationships and among fin
lengths and fin bases, fin bases were considered as independent variables. The co-efficient of
correlation helps to understand the growth pattern (positive or negative) of body parts in relation to
total length or head length of the body.
3.3.3 Condition factor (K):
The length-weight relationship provides means for finding out the condition factor. Condition
factor is the determinant of the well-being of fish in relation to its biotic and abiotic environments
(Hille, 1936) (Le cren, 1951). The condition factor or Ponderal index or Fulton’s index was
calculated using the following formula given by Hille, 1936 and Fulton, 1904-

K=

𝐖 ×𝟏𝟎𝟎
𝐋𝐛
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where, W = mean body weight of the fish (gm), L = mean total length of the fish (cm) b= co-efficient
of regression obtained from LWR and the number 100 represents a scaling factor which brings
Ponderal index (K) near to unity.

3.4 Food and Feeding Habits
The study on food and feeding habits of different species of Beloniform fishes were carried out by
examining their digestive tracts. The guts were dissected out from the specimens and thoroughly
cleaned to remove the attached fat. Then, their length and weight were measured.
3.4.1 Relative length of gut (RLG):
The characterization of a fish as carnivore, herbivore or omnivore can be undertaken by the
estimation of Relative length of gut or RLG. Here, RLG was estimated through the following
equation.

RLG =

𝐓𝐨𝐭𝐚𝐥 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐠𝐮𝐭
𝐓𝐨𝐭𝐚𝐥 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐭𝐡𝐞 𝐟𝐢𝐬𝐡

3.4.2 Gastro somatic Index (GaSI):
Gastro somatic index estimates the feeding intensity of a fish (Desai, 1970). GaSI was
calculated by the following formula.

GaSI =

𝐖𝐞𝐢𝐠𝐭𝐡 𝐨𝐟 𝐠𝐮𝐭
𝐓𝐨𝐭𝐚𝐥 𝐰𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐭𝐡𝐞 𝐟𝐢𝐬𝐡

× 𝟏𝟎𝟎

3.4.3 Histological Analysis:
For histological study, oesophagus (foregut) portion of the gut were cut and cleared to remove
gut contents and fat. Then, the tissues were fixed in Bouin’s solution. The tissues were then
dehydrated with ascending orders of alcohol and cleared with xylene. After that, these were
embedded in paraffin. Next, tissues sections were cut transversally at 5 μm with a microtome and
mounted on glass slides. The sections were then deparaffinised with xylene and finally stained with
haematoxylin-eosin stain. The sections were observed through an Olympus light microscope.
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CHAPTER-IV: RESULTS AND DISCUSSION
4.1 Morphological Description:
Total 139 specimens were taken for the study, within which 30 individuals were H. limbatus, 15
were S. leiura, 54 specimens of S. strongylura, 12 were T. crocodilus and 28 individuals were X.
cancila.
H. limbatus are narrow, elongated, cylindrical to compressed with a prolonged beak like lower jaw,
equal to or longer than head length. Upper jaw short, convex, triangular, scaly and slightly broader
than long with a mesial keel. lower jaw is 5.6 times as long as upper jaw. Eyes small; preorbital
distance 1.3-2.1 times in diameter of orbit and 0.75-1.2 times in length of upper jaw. Total number
of gill rakers on first gill arch 23 to 37 and on second gill arch 18 to 23. Body is Silvery or yellowishwhite with a silvery lateral band which is broader posteriorly. A silvery or dark stripe present along
sides of body, widening under dorsal fin. Dorsal and anal fins grey; caudal fin grey, slightly darker
at edges; pectoral and pelvic fins unpigmented. The longest recorded Jumping halfbeak was 35 cm
long, but most of them are 13 cm long commonly. Here the size range of 10.2-19.1 cm were taken.
Lateral line running lower part of body and with 50-52 scales, pre-dorsal scales 30-38. Anterior part
of dorsal and anal fin covered with scales. Fins without any spine. Number of soft rays in pelvic fin
is 10 to 11. Dorsal fin originates opposite of anal; anal fin originates under ray 1-3 of dorsal fin or
on a vertical with its origin. Dorsal fins with 12 to 16 soft rays and anal rays are 13 to 16. Caudal
fin is emarginate, not strongly forked. Margin of dorsal and caudal fins are dusky. Fleshy tip of the
beak is reddish or orangish in colour.

Fig 8: Hyporhamphus limbatus
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S. leiura is elongated, laterally compressed, almost rectangular in cross section. Maximum length
recorded around 100 cm and the common length is 35 cm. Size range of 37.6-52.5 were taken here.
A black bar is present on cheek between opercle and preopercle. Body is greenish dorsally, grading
to silvery white ventrally, pelvic fins whitish; pectoral fins with a distal dark spot, tips of dorsal and
anal fin lobes yellowish; caudal fin dark with a yellowish tinge to upper lobe. 4 to 5 prominent dark
bars are present on the upper dorsal sides of the fish. Upper and lower jaws are greatly elongated
like a beak and studded with narrow, sharply pointed teeth; gill rakers absent. No spines in fins;
anterior parts of dorsal and anal fins forming distinct lobes; origin of dorsal fin over 7th to 10th ray
of anal fin. Dorsal fin rays 17 to 21; anal fin rays 23 to 25; pectoral fins not falcate; pectoral fin rays

10 or 11. Caudal peduncle without lateral keels; caudal fin emarginate or sub-truncate, not deeply
forked. Predorsal scales moderately small, 130 to 180; bases of dorsal and anal fins covered with
scutes.
Fig 9: Strongylura leiura
S. strongylura has an elongated and rounded body with small eyes. Body is greenish above, silvery
laterally and white ventrally. Here, 19.3-39.2 cm of size ranges of fish were taken. Both jaws are
elongated with sharp backwardly directed numerous teeth. Upper jaw is a few mm smaller than the
lower jaw. Eyes are small having diameter nearly 1/3rd of postorbital part of head. Vertebrae 59 to
65; gill rakers absent. Pre-dorsal scales few and relatively large, 100-130; bases of dorsal and anal
fins covered with scales. Fins without spine. Pectoral, pelvic, and anal fins are light; dorsal fin with
some pigmentation along middle of the rays; caudal fin is clear or whitish in colour. Anterior parts
of dorsal and anal fins forming moderate lobes. Dorsal fin originates above 4th ray on anal fin and
has 12 to 15 soft rays. Anal fin has 15 to 18 soft rays. Pectoral fins not falcate; fin rays 10 to 12.
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Caudal fin is rounded or truncate without a lateral keel on caudal peduncle and there is a prominent
round black spot on the base of caudal fin. Edges of dorsal and anal fin rays are yellow or orange in
colour.
Fig 10: Strongylura strongylura
Body of T. crocodilus is elongated, circular in cross-section. Body is dark bluish green above,
silvery below and plain white ventrally. The houndfish has a more stout, cylindrical body and a
shorter head than other needlefishes. The longest recorded houndfish was 150 centimetres (4.9 ft)
and the largest recorded weight was 6.35 kilograms. Its common length is 90 cm. Here size ranges
between 39.5-50.3 cm were studied. Upper and lower jaw greatly elongated forming a stout beak
armed with very sharp teeth. Total no. of vertebrae 75 to 86. No spines in fins; anterior part of dorsal
and anal fins with relatively high lobes. Dorsal fin origin about equal with or slightly in front to anal
fin origin. There are 21 to 24 and 19 to 22 soft fin rays present in dorsal and anal fins respectively.
Pectoral and pelvic fins long, having 13 to 15 pectoral fin rays and usually 6 pelvic fin rays. Caudal
fin deeply forked, lower lobe much longer than the upper, caudal peduncle with a distinct lateral
keel. Scales and bones are green; pre-dorsal scales numerous and tiny, 270 to 340 in number.

Fig 11: Tylosurus crocodilus
X. cancila is a long thin fish that can reach up to about 16 inches (40 cm) in length. Maximum
length reported 30.4 cm (Day, 1878), 23 cm (Bhuiyan, 1964), 27.4 cm (Hussain, 1999), and 26.1
cm (Rahman, 2005). Here, the size ranges 10.6-27.6 were taken. Body is elongated and slightly
compressed or sub-cylindrical with a deep median groove on head. Operculum not scaly. Jaws are
prolonged beak like, lower jaw is longer. Eyes are small and golden. Each jaw having canine teeth
alternating with numerous conical teeth and one pair of pharyngeal teeth; gill rakers absent; scales
are very small, present over the body, cycloid type; lateral line placed very low on body but not
forming keel on caudal peduncle. Caudal fin rounded or truncate. Vertebrae 55 to 62. Dorsal and
anal fins are opposite to each other. The fish is green-silvery dorsally, grading to whitish below. A
silvery band with a dark margin runs along the side; a series of four or five blotches present on sides
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between the pectoral and anal fins. Dorsal and anal fins are with dark edges. Fins without spine;
dorsal and anal fins with 15-18 and 16-19 soft rays respectively.

Fig 12: Xenentodon cancila

4.2 Morphological study
4.2.1 Morphometric measurements:
The morphometric data obtained from the study on five Beloniform fishes are summarized in
following tables.
TABLE 1: Morphometric measurements of H. limbatus
Morphometric
Measurements

Hyporhamphus limbatus
N = 30
Range

Mean ± SD

% TL

Total length

10.2-19.1

16.74 ± 1.82

100

Standard length

8.7-16.1

14.31 ± 1.53

85.48

Tail length

1.5-3.2

2.57 ± 0.33

15.35

Head length

3.4-6

5.37 ± 0.49

32.07

Pre orbital length

2.4-4.3

3.82 ± 0.37

22.75

27 | P a g e

Eye diameter

0.3-0.6

0.55 ± 0.07

3.28

Post orbital length

0.7-1.1

1.00 ± 0.09

5.97

Pre pectoral length

3.6-6.4

5.73 ± 0.52

34.16

Pre ventral length

5.8-10.9

9.63 ± 0.99

57.52

Pre dorsal length

7.2-12.9

11.64 ± 1.04

69.53

Pre anal length

7.4-13.5

12.03 ± 1.11

71.80

Pectoral fin length

1-1.8

1.52 ± 0.17

9.08

Pectoral fin base

0.4-0.6

0.51 ± 0.08

3.04

Ventral fin length

0.8-1.1

0.97 ± 0.06

5.79

Ventral fin base

0.2-0.5

0.33 ± 0.08

1.97

Dorsal fin length

1-1.4

1.20 ± 0.10

7.10

Dorsal fin base

1.1-2.6

2.03 ± 0.38

12.12

Anal fin length

0.69-1.3

1.09 ± 0.08

6.51

Anal fin base

1-2.4

1.85 ± 0.33

10.99

Maximum Body depth

1-1.7

1.5 ± 0.15

8.96

Minimum body depth

0.4-0.8

0.62 ± 0.09

3.70

TABLE 2: Morphometric measurements of S. leiura
Morphometric

Strongylura leiura

Measurements
N=15

Total length

Range

Mean ± SD

% TL

37.6-52.5

45.05 ± 4.97

100
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Standard length

33.6-47.6

40.81 ± 4.62

90.56

Tail length

3.7-6

4.25 ± 0.39

9.43

Head length

11.3-15.9

12.96 ± 1.53

26.54

Pre orbital length

7.5-10.5

8.7 ± 0.97

19.31

Eye diameter

0.9-1.5

1.09 ± 0.16

2.42

Post orbital length

2.6-3.9

3.17 ± 1.44

7.04

Pre pectoral length

11.6-16.3

13.39 ± 1.59

29.72

Pre ventral length

21-29.5

25.05 ± 2.79

55.60

Pre dorsal length

27.2-39

32.88 ± 3.88

72.99

Pre anal length

26-37.3

31.60 ± 3.64

70.14

Pectoral fin length

2.9-4

3.45 ± 0.31

7.66

Pectoral fin base

0.6-1

0.76 ± 0.15

1.67

Ventral fin length

1.8-2.6

2.13 ± 0.23

4.73

Ventral fin base

0.6-1.6

0.91 ± 0.38

2.02

Dorsal fin length

2.4-3.8

2.93 ± 0.47

6.50

Dorsal fin base

6.1-6.7

6.37 ± 0.22

14.14

Anal fin length

2.5-4.5

3.27 ± 0.73

7.26

Anal fin base

6.4-8.4

7.15 ± 0.69

15.87

Maximum Body depth

2.5-4

3.31 ± 0.47

7.35

Minimum body depth

0.9-1.3

1.11 ± 0.12

2.46

TABLE 3: Morphometric Measurements of S. strongylura
Strongylura strongylura
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Morphometric

N=54

Measurements
Range

Mean ± SD

% TL

Total length

19.3-39.2

30.03 ± 4.21

100

Standard length

17.1-36.5

26.91 ± 3.94

89.61

Tail length

2.1-3.8

3.11 ± 0.40

10.36

Head length

5.9-12

9.91 ± 1.35

33

Pre orbital length

3.7-8

6.52 ± 0.99

2.17

Eye diameter

0.5-1

0.76 ± 0.13

2.53

Post orbital length

1.7-3.1

2.64 ± 0.36

8.79

Pre pectoral length

6.2-13

10.39 ± 1.41

34.60

Pre ventral length

10.4-20.2

16.81 ± 2.38

55.60

Pre dorsal length

14-26.5

22.22 ± 3.08

73.99

Pre anal length

13.4-26.7

21.59 ± 3.09

71.89

Pectoral fin length

1.6-3

2.40 ± 0.39

7.99

Pectoral fin base

0.4-1.7

0.67 ± 0.26

2.23

Ventral fin length

0.3-2

1.37 ± 0.36

4.56

Ventral fin base

0.2-0.6

0.38 ± 0.07

1.27

Dorsal fin length

1.2-3

2.20 ± 0.39

7.33

Dorsal fin base

1.8-4.4

3.21 ± 0.52

10.69

Anal fin length

1.6-3.5

2.69 ± 0.44

8.96

Anal fin base

2.3-4.5

3.57 ± 0.52

11.89
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Maximum Body depth

1.2-2.9

2.09 ± 0.40

6.96

Minimum body depth

0.5-1.5

0.92 ± 0.21

3.06

TABLE 4: Morphometric measurements of T. crocodilus
Morphometric
Measurements

Tylosurus crocodilus

N=12

Range

Mean ± SD

% TL

Total length

39.5-50.3

46.26 ± 3.09

100.00

Standard length

35.5-44.7

41.33 ± 2.77

89.34

Tail length

4-5.6

4.93 ± 0.39

10.66

Head length

11-14

12.77 ± 0.94

34.10

Pre orbital length

7-9

8.14 ± 0.75

17.60

Eye diameter

1-1.5

1.16 ± 0.14

2.50

Post orbital length

3-3.8

3.47 ± 0.23

7.50

Pre pectoral length

11.3-14.9

13.42 ± 1.08

29.00

Pre ventral length

21.4-26.8

25.14 ± 1.63

54.34

Pre dorsal length

27.5-34.6

32.05 ± 2.14

69.28

Pre anal length

27.3-34.5

31.82 ± 2.14

68.79

Pectoral fin length

2.8-4

3.41 ± 0.36

7.37

Pectoral fin base

0.8-1.1

0.96 ± 0.10

2.07

Ventral fin length

2.3-2.9

2.53 ± 0.20

5.47

Ventral fin base

0.5-0.7

0.63 ± 0.08

1.36
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Dorsal fin length

2.5-3.3

3.05 ± 0.22

6.59

Dorsal fin base

7.1-8.9

8.25 ± 0.54

17.89

Anal fin length

2.8-4

3.51 ± 0.31

7.59

Anal fin base

6.3-8.3

7.5 ± 0.56

16.21

Maximum Body depth

2.8-3.6

3.23 ± 0.24

6.98

Minimum body depth

0.7-1.2

0.99 ± 0.17

2.14

TABLE 5: Morphometric measurements of X. cancila
Morphometric

Xenentodon cancila

Measurements
N=28
Range

Mean ± SD

% TL

Total length

10.6-27.6

16.10 ± 4.36

100

Standard length

9.8-24.6

14.66 ± 3.86

91.60

Tail length

0.8-3

1.44 ± 0.53

8.94

Head length

3.8-9.9

5.49 ± 1.55

34.10

Pre orbital length

2.4-6.3

3.49 ± 1.04

21.68

Eye diameter

0.3-1

0.54 ± 0.17

3.35

Post orbital length

1-2.6

1.48 ± 0.38

9.19

Pre pectoral length

4.1-10.3

5.79 ± 1.51

35.96

Pre ventral length

6.6-14.8

9.34 ± 2.29

58.01

Pre dorsal length

7.8-19.5

11.56 ± 3.05

71.80

Pre anal length

8-19.6

11.65 ± 3.05

72.36

Pectoral fin length

0.6-2.4

2.23 ± 0.50

7.67
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Pectoral fin base

0.2-0.8

0.4 ± 0.16

2.48

Ventral fin length

0.3-1

0.57 ± 0.17

3.47

Ventral fin base

0.2-0.4

0.25 ± 0.06

1.49

Dorsal fin length

0.8-2.2

1.25 ± 0.35

7.76

Dorsal fin base

1.6-3.6

2.21 ± 0.52

13.13

Anal fin length

1-2.4

1.41 ± 0.36

8.75

Anal fin base

1.7-3.7

2.33 ± 0.51

14.47

Maximum Body depth

0.7-2

1.18 ± 0.34

7.26

Minimum body depth

0.2-1

0.47 ± 0.23

2.41

4.2.2 Meristic counts:
The meristic data obtained from the study of five different fish species are presented in Table
6.
TABLE 6: Meristic counts
Meristic

H. limbatus

S. leiura

S. strongylura

T. crocodilus

X. cancila

Pectoral fin
ray

9-12

10-11

13-15

10-11

10-11

Ventral fin
ray

6

6

6

6

6

Dorsal fin
spine

0

0

0

0

0

Dorsal fin
ray

12-15

17-20

20-23

15-18

12-16

Anal fin
spine

0

0

0

0

0

Anal fin ray

15-18

23-25

19-22

16-19

13-16

counts
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Caudal fin
ray

14-16

15-16

15-16

15

14-15

Pre-dorsal
scale

40-45

100-155

100-120

250-340

60-75

Vertebrae

42-50

70-82

54-65

75-85

48-60

D. 12-15;

D. 17-20;

D. 20-23;

D. 15-18;

D. 12-16;

P. 9-12;

P. 10-11;

P. 13-15;

P. 10-11;

P. 10-11;

A. 15-18;

A. 23-25;

A. 19-22;

A. 16-19

A. 13-16;

V. 6;

V. 6;

V. 6;

V. 6

V. 6;

C. 14-16

C. 15-16

C. 15-16

C. 15

C. 14-15

Fin formula

4.2.3 Proportion of morphometry:
Proportions of 12 morphometric parameters were analysed for five species taking total length
and head length as constant. These are summarized in the following table.
TABLE 7: Proportion of morphometry
Species
Parameters
H. limbatus

S. leiura

S. strongylura

T. crocodilus

X. cancila

SL/TL

0.85 ± 0.01

0.91 ± 0

0.90 ± 0.01

0.89 ± 0

0.91 ± 0.01

tL/TL

0.15 ± 0.01

0.09 ± 0

0.10 ± 0.01

0.11 ± 0

0.09 ± 0.01

HL/TL

0.32 ± 0.01

0.29 ± 0.01

0.33 ± 0.02

0.28 ± 0

0.34 ± 0.03

PROL/HL

0.71 ± 0.01

0.67 ± 0.01

0.66 ± 0.03

0.64 ± 0.02

0.63 ± 0.02

POL/HL

0.19 ± 0.01

0.24 ± 0.01

0.27 ± 0.02

0.27 ± 0.02

0.27 ± 0.03

ED/HL

0.10 ± 0.01

0.08 ± 0.01

0.08 ± 0.01

0.09 ± 0.01

0.10 ± 0.01

PPL/TL

0.34 ± 0.02

0.30 ± 0.01

0.35 ± 0.02

0.29 ± 0.01

0.36 ± 0.03

PVL/TL

0.57 ± 0.01

0.56 ± 0.01

0.56 ± 0.02

0.54 ± 0.01

0.58 ± 0.03

PDL/TL

0.69 ± 0.03

0.73 ± 0.02

0.74 ± 0.02

0.69 ± 0

0.72 ± 0.01
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PAL/TL

0.71 ± 0.03

0.70 ± 0.02

0.72 ± 0.03

0.69 ± 0

0.73 ± 0.02

MBD/TL

0.09 ± 0

0.07 ± 0.01

0.07 ± 0.01

0.07 ± 0

0.07 ± 0.01

mBD/TL

0.04 ± 0

0.02 ± 0.02

0.03 ± 0.01

0.02 ± 0.02

0.03 ± 0.03

t tests were performed for each parameter to observe whether there are significant inter-specific
variations among these species. The t-test matrices are presented below. Significant differences are
shown in green and absence of significant differences are expressed in red. The intra-specific
variations are presented in the matrices through SD value (shown in black).
TABLE 8: t-test matrix for tL/TL
tL/TL

H. limbatus

S. leiura

S. strongylura

T. crocodilus

X. cancila

H. limbatus

0.01

p<0.0001

p<0.0001

p<0.0001

p<0.0001

0

p=0.01

p<0.01

p=0.01

0.01

p>0.05

p=0.001

0

p=0.001

S. leiura
S. strongylura
T. crocodilus

0.01

X. cancila

TABLE 9: t-test matrix for HL/TL
S.

T.

strongylura

crocodilus

p<0.001

p<0.01

p<0.0001

p<0.001

0.01

p<0.0001

p<0.001

p<0.0001

0.02

p<0.0001

p>0.05

0

p<0.0001

HL/TL

H. limbatus

S. leiura

H. limbatus

0.01

S. leiura
S. strongylura
T. crocodilus
X. cancila

X. cancila

0.03
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TABLE 10: t-test matrix for PROL/HL
PROL/HL

H.
limbatus

H. limbatus

0.01

S. leiura

S. leiura

S.
strongylura

T. crocodilus

X. cancila

p<0.0001

p<0.0001

p<0.0001

p<0.0001

0.01

p=0.001

p=0.01

p<0.001

0.03

p<0.01

p=0.0001

0.02

p>0.05

S. strongylura
T. crocodilus

0.02

X. cancila

TABLE 11: t-test matrix for POL/HL
S.

T.

strongylura

crocodilus

p<0.0001

p<0.0001

p<0.001

p<0.0001

0.01

p<0.001

p<0.001

p<0.001

0.02

p>0.05

p>0.05

0.02

p>0.05

POL/HL

H. limbatus

S. leiura

H. limbatus

0.01

S. leiura
S.
strongylura
T.
crocodilus

0.03

X. cancila

ED/HL

X. cancila

H. limbatus

S. leiura

S.

T. crocodilus

X. cancila

p<0.05

p>0.05

strongylura
H. limbatus

0.01

p=0.0001

p<0.0001
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0.01

S. leiura
S.

p=0.0001

p=0.01

p=0.001

0.01

p=0.01

p<0.0001

0.01

p<0.005

strongylura
T. crocodilus

0.01

X. cancila

TABLE 12: t-test matrix for ED/HL

TABLE 13: t-test matrix for PPL/TL
PPL/TL

H. limbatus

S. leiura

S. strongylura

T. crocodilus

X. cancila

H. limbatus

0.02

p<0.0001

p>0.05

p<0.0001

p=0.001

0.01

p<0.0001

p=0.05

p<0.0001

0.02

p<0.0001

p=0.01

0.01

p<0.0001

S. leiura
S.
strongylura
T. crocodilus

0.03

X. cancila

TABLE 14: t-test matrix for PVL/TL
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PVL/TL

H. limbatus

S. leiura

S. strongylura

T. crocodilus

X. cancila

H. limbatus

0.01

p=0.01

p<0.005

p=0.01

p<0.05

0.01

p>0.05

p=0.01

p<0.05

0.02

p=0.001

p<0.0001

0.01

p=0.001

S. leiura
S.
strongylura
T. crocodilus

0.03

X. cancila

TABLE 15: t-test matrix for PDL/TL
PDL/TL

H. limbatus

S. leiura

S. strongylura

T. crocodilus

X. cancila

H. limbatus

0.03

P=0.01

P=0.0001

P>0.05

P=0.0001

0.02

P=0.01

p=0.001

p<0.05

0.02

p<0.0001

p<0.005

0

p=0.0001

S. leiura
S.
strongylura
T. crocodilus

0.01

X. cancila

TABLE 16: t-test matrix for PAL/TL
PAL/TL

H. limbatus

S. leiura

S. strongylura

T. crocodilus

X. cancila

H. limbatus

0.03

p>0.05

p>0.05

p=0.0001

p>0.05

0.02

p=0.001

p=0.01

p<0.05

0.03

p=0.0001

p>0.05

0

p<0.0001

S. leiura
S.
strongylura
T. crocodilus
X. cancila

0.02
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TABLE 17: t-test matrix for MBD/TL
MBD/TL
H. limbatus

H.

S. leiura

limbatus

0

S. leiura

S.
strongylura

T. crocodilus

X. cancila

p>0.05

p=0.05

p>0.05

p>0.05

0.01

p<0.05

p=0.05

p>0.05

0.01

p>0.05

p=0.05

0

p>0.05

S.
strongylura
T. crocodilus

0.01

X. cancila

TABLE 18: t-test matrix for mBD/TL
mBD/TL

H. limbatus

S. leiura

S. strongylura

T. crocodilus

X. cancila

H. limbatus

0

p<0.0001

p<0.0005

p<0.0001

p<0.05

0.02

p=0.0001

p=0.001

p<0.05

0.01

p<0.0005

p>0.05

0.02

p<0.0005

S. leiura
S.
strongylura
T. crocodilus
X. cancila

0.03
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Fig 13: Graph for tail length/total length proportion

Fig 14: Graph for head length/total length proportion

Fig 15: Graph for preorbital length/head length proportion
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Fig 16: Graph for postorbital length/head length proportion

Fig 17: Graph for eye diameter/head length proportion

Fig 17: Graph for prepectoral length/total length proportion
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Fig 18: Graph for preventral length/total length proportion

Fig 19: Graph for predorsal length/total length proportion
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Fig 20: Graph for preanal length/total length proportion
Fig 21: Graph for maximum body depth/total length proportion

Fig 22: Graph for minimum body depth/total length proportion
4.2.4 Relative morphometric variation:
Four parameters were analysed to observe variations among these species. t-tests were
performed for beak length and eye diameter w.r.t total length to observe whether there are significant
differences among the species.
TABLE 19: Relative morphometric variation

Species

Relative Beak

Relative Beak

Relative Eye

Length

asymmetry

Diameter

Dorsal and
Anal Fin
Position

Mean ± SD
H. limbatus

0.193 ± 0.014

0.177 ± 0.014

0.033 ± 0.003

-0.027 ± 0.011
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S. leiura

0.176 ± 0.006

0.008 ± 0.001

0.024 ± 0.002

0.031 ± 0.008

S. strongylura

0.203 ± 0.017

0.004 ± 0.003

0.025 ± 0.003

0.024 ± 0.030

T. crocodilus

0.151 ± 0.007

0.006 ± 0

0.025 ± 0.002

0.006 ± 0.003

X. cancila

0.187 ± 0.016

- 0.017 ± 0.001

0.034 ± 0.004

-0.007 ± 0.005

From the study on relative beak asymmetry, the greatest asymmetry was observed in H. limbatus
due to its small upper jaw. Negative value of X. cancila indicates that their lower jaw is slightly
smaller than the upper jaw. Rest 3 species have slightly larger lower jaw. In case of H. limbatus and
X. cancila, negative values of dorsal-anal fin position indicate that anal fin is located behind their
dorsal fin. But for S. strongylura and S. leiura, dorsal fin is located behind the anal fin. Dorsal and
anal fins are originated from the same length in T. crocodilus.

Fig 23: comparative head structure
A. H. limbatus
B. S. leiura
C. S. strongylura
D. T. crocodilus
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E. X. cancila

Fig 24: Dorsal-anal fin position
A. H. limbatus
B. S. leiura
C. S. strongylura
D. T. crocodilus
E. X. cancila

TABLE 20: t-test matrix for relative beak lengths
BL/TL

H. limbatus

S. leiura

H. limbatus

0.014

p=0.01
0.006

S. leiura
S.
strongylura
T. crocodilus
X. cancila

S.

T. crocodilus

X. cancila

p=0.005

p<0.0001

p>0.05

p<0.0001

p=0.0001

p<0.005

0.017

p<0.0001

p=0.0001

0.007

p<0.0001

strongylura

0.016
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TABLE 21: t-test matrix for relative eye diameters

ED/TL

H. limbatus

S. leiura

H. limbatus

0.003

p<0.0001
0.002

S. leiura
S.
strongylura
T. crocodilus

S.

T. crocodilus

X. cancila

p<0.0001

p=0.0001

p>0.05

p>0.05

p>0.05

p<0.0001

0.003

p>0.05

p<0.0001

0.002

p=0.0001

strongylura

0.004

X. cancila

Fig 25: Relative beak length of five species
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Fig 26: Relative beak asymmetry of five species

RELATIVE EYE DIAMETER
S. leiura
0.024

X. cancila
0.034

T. crocodilus
0.025

H. limbatus
0.033
S. strongylura
0.025
X. cancila

H. limbatus

S. strongylura

T. crocodilus

S. leiura

Fig 27: Relative eye diameter of five longbeaks

Fig 28: Relative position of dorsal and anal fins
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4.3 Statistical analysis
4.3.1 Length-weight Relationship (LWR):
According to Hille (1936) and Martin (1949), the value of regression co-efficient ‘b’ usually
lies between 2.5 and 4.0. For an ideal fish, the value of ‘b’ remains constant at 3 (Cube law) i.e. the
growth of the fish is isometric (Allen, 1938; Ricker, 1963). In other words, the growth pattern of
fishes generally follows the cube law which states that the weight of the fish varied as the cube of
its length (Le Cren, 1951; Lagler, 1952). The change in 'b' value shows allometric growth of the
body due to the influence of numerous factors like, seasonal fluctuations, gonad development,
change in physiological condition during spawning periods, change in atmosphere etc (Sinha, 1973).
When ‘b’>3, it shows a positive allometric growth and is defined as ‘hyper allometry’ while when
‘b’<3, it can be said to have a negative allometric growth and is defined as ‘hyper allometry’. If the
value of correlation co-efficient (R) remains higher than 0.5, the length-weight relationship will
show a positive correlation (Biswas, 1992).
The regression statistics and the obtained results of five fish species are discussed belowTABLE 22: Regression Statistics

Species

Observations
(N)

Multiple R

R2

(Correlation

(Co-efficient of

co-efficient)

determination)

Adjusted

Std. error

R2

(SE)

H. limbatus

30

0.974

0.948

0.946

0.024

S. leiura

15

0.987

0.974

0.972

0.020

S. strongylura

54

0.976

0.952

0.951

0.053

T. crocodilus

12

0.992

0.983

0.982

0.009

X. cancila

28

0.983

0.966

0.964

0.055

TABLE 23: L-W Relationships
Species

TL range

W range

(cm)

(gm)

‘b’

Equation
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H. limbatus

10.2-19.1

5.66-20.12

1.899

Log W= -1.20553 + 1.89947Log L

S. leiura

37.6-52.5

87.4-195.4

2.475

Log W= -1.95418 + 2.47500Log L

S. strongylura

19.3-39.2

5.5-81.8

3.634

Log W= -3.74477 + 3.63387Log L

T. crocodilus

39.5-50.3

110.8-188.9

2.230

Log W= -1.51803 + 2.22955Log L

X. cancila

10.6-27.6

3.4-42.6

2.608

Log W= -2.13735 + 2.60767Log L

The weights of the fish species bear linear relationships with the length on logarithmic
transformations. Here, in case of H. limbatus, ‘b’ is 1.899 which is less than 3 and so it shows
negative allometric growth. The exponent value ‘b’ is 2.475, 2.230 and 2.608 in S. leiura, T.
crocodilus and X. cancila respectively. Therefore the ‘b’ values are less than 3 and so growths are
negatively allometric. In case of S. strongylura, ‘b’ = 3.634 which is higher than 3; therefore, the
growth of S. strongylura is positively allometric and strictly obeys the cube law. t-tests were
performed and the exponent values were found to be significantly different for S. strongylura and
X. cancila at p<0.01 level. The correlation co-efficient R were found greater than 0.5 for all five
species studied, so it can be concluded that, lengths and weights of all of them are positively
correlated. Among them, T. crocodilus shows highest correlation (R = 0.992) and H. limbatus shows
lowest correlation (R = 0.974) between length and weight.

Fig 29: LWR of H. limbatus
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Fig 30: LWR of S. leiura

Fig 31: LWR of S. strongylura

Fig 32: LWR of T. crocodilus

Fig 33: LWR of X. cancila
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4.3.2 Correlation between morphometric parameters:
TABLE 24: Correlation co-efficient of five species
Morphometric
Parameters

H. limbatus

S. leiura

S. strongylura

T. crocodilus

X. cancila

Co-efficient of Correlation (R)
SL-TL

0.996

0.999

0.997

0.997

0.999

tL-TL

0.902

0.908

0.698

0.845

0.947

HL-TL

0.915

0.958

0.897

0.976

0.965

PROL-HL

0.985

0.992

0.973

0.976

0.993

ED-HL

0.729

0.874

0.752

0.810

0.957

POL-HL

0.779

0.961

0.837

0.375

0.900

PPL-TL

0.896

0.967

0.924

0.928

0.958

PVL-TL

0.984

0.989

0.969

0.938

0.988

PDL-TL

0.918

0.984

0.975

0.995

0.997

PAL-TL

0.919

0.980

0.949

0.994

0.997

MBD-TL

0.914

0.823

0.822

0.885

0.910

mBD-TL

0.765

0.876

0.615

0.774

0.799

PFL-PFB

0.407

0.905

0.345

0.966

0.932

VFL-VFB

0.332

0.874

0.352

0.857

0.872

DFL-DFB

0.672

0.912

0.728

0.833

0.972

AFL-AFB

0.648

0.970

0.826

0.807

0.967

The highest correlation in relation to total length was observed in standard length for all 5 species.
Among head parts the highest correlation was seen in preorbital length. In H. limbatus and X.
cancila, dorsal fin length shows highest correlation with dorsal fin base among the fin parameters.
Higher correlation of pectoral fin length and pectoral fin base is present in T. crocodilus and anal
fin length and anal fin base is present in S. leiura and S. strongylura. Negative correlation between
ventral fin length and its base was observed in H. limbatus (R<0.5), whereas in S. strongylura it was
found for Pectoral fin length and its base. Postorbital length is negatively correlated w.r.t head length
in T. crocodilus. No negative correlation was observed in S. leiura and X. cancila.
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4.3.3 Condition factor (K):
Barnham & Baxter in 1998 gave a chart of condition factor to understand the condition
of a fish. The chart is given belowK value

Comments

1.60

Excellent condition,
trophy class fish

1.40

A good, wellproportioned fish

1.20

Fairly good fish
From the present study, the K value
Poor fish, long and
thin

1.00

Extremely poor fish

0.80

Species

Condition factor (K)

H. limbatus

1.56

S. leiura

1.11

S. strongylura

0.17

T. crocodilus

1.08

X. cancila

0.84

obtained from

five fish species are

expressed in the following table.
TABLE 25: Condition factors of five
longbeaks
Comments
Excellent condition
Fairly good condition, better than T.
crocodilus
Extremely poor condition, may be due to
its spawning season
Fairly good condition
Condition is neither good nor too poor;
better than S. strongylura

4.4 Food and Feeding habits
4.4.1 Relative length of Gut (RLG):
TABLE 26: Relative length of gut for five fish species
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Total length Range

RLG

(cm)

Gut length Range
(cm)

(Mean ± SD)

Hyporhamphus limbatus

10.2-19.1

3.8-7.9

0.39 ± 0.40

Strongylura leiura

37.6-52.5

15.4-22.1

0.39 ± 0.44

Strongylura strongylura

19.3-39.2

8.4-15.6

0.37 ± 0.42

Tylosurus crocodilus

39.5-50.3

16.3-20.5

0.41 ± 0.40

Xenentodon cancila

10.6-27.6

4-9.7

0.38 ± 0.37

Species

The RLG was found lowest in case of S. strongylura, whereas highest in T. crocodilus. In
carnivorous fish, RLG remains less than 1, while in herbivorous fish it is always greater than
1. From this study RLG was found less than 1 for all five fish species, therefore it can be
concluded that all of them are carnivorous.

4.4.2 Gastro somatic Index (GaSI):
TABLE 27: Gastro somatic Index
GaSI
Species
(Mean ± SD)
Hyporhamphus limbatus

5.84 ± 0.32

Strongylura leiura

2.14 ± 0.43

Strongylura strongylura

2.74 ± 0.91

Tylosurus crocodilus

2.20 ± 0.39

Xenentodon cancila

3.64 ± 0.30
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From the above study, feeding intensity was found to be higher in case of halfbeak H. limbatus
(5.84 ± 0.32) than other four needlefish species. Among needlefishes, highest feeding intensity
was observed in X. cancila (3.64 ± 0.30) and lowest in S. leiura (2.14 ± 0.43).

Xenentodon
cancila
22%

GASI
Hyporhamphus
limbatus
35%

Tylosurus
crocodilus
13%

Strongylura
strongylura
17%

Strongylura
leiura
13%

Fig 34: Gastro somatic index of five species
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Fig 35: Teeth pattern of five longbeak fish
A. S. leiura, B. S. strongylura, C. H. limbatus, D. X. cancila, E. T. crocodilus
4.4.3 Histological Analysis:
The oesophagus was found thick-walled, longitudinally pleated, glandular structure and
it comprises of abundant goblet cells. No notable discrimination was found among these

species.
Fig 36: Histological sections of foregut
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A. H. limbatus, B. S. leiura, C. S. strongylura, D. X. cancila

CHAPTER-V: CONCLUSION
The present study was conducted on five species of Order Beloniformes of which one is
belonging to the family Hemiramphidae and four are under the family Belonidae. A total of 21
morphometric and 8 meristic characters were analysed. Most of the morphometric
measurements and meristic counts of the species collected during the study period were
comparable with the earlier literatures and the specimens collected from different fish markets
were correctly identified. The halfbeak fish Hyporhamphus limbatus was differentiated from
other 4 species of needlefish based on its smaller triangular shaped upper jaw. Strongylura
strongylura can be distinguished from its congener Strongylura leiura based on the presence
of a prominent black spot on tail. S. leiura can be identified from the other 2 species based on
the presence of a few black vertical bars on anterior part of the body. Tylosurus crocodilus can
be distinguished based on its distinctly bifurcated caudal fin. Body of Xenentodon cancila is
brightly greenish in colour in comparison to other species of study and a distinct hump on
dorsal side behind the head is present in male specimens. High asymmetry in beak length was
found in halfbeak fish due to its small upper jaw. X. cancila has slightly larger upper jaw than
its lower jaw but the opposite is true for remaining 3 species. Dorsal and anal fin position was
found to be highly distinct among these 5 species. In H. limbatus and X. cancila, anal fin
originates behind the origin of dorsal fin while in S. strongylura and its congener S. leiura,
dorsal fin originates behind the anal fin. In T. crocodilus, both fins originate from the same
distance. The length-weight relationship was found allometric for all 5 species of which growth
of S. strongylura shows positive allometry. The LWR was found significant for S. strongylura
and X. cancila at p<0.01 level. The lengths of all 5 species were found highly correlated with
their weights of which T. crocodilus shows highest correlation. In case of correlation between
different body parts, standard length is the highest correlated part w.r.t total length. Among
head parts, preorbital length shows highest correlation. Dorsal and anal fin lengths with their
respective bases were found positively correlated for all 5 species but pectoral and ventral fin
lengths were negatively correlated with their bases for H. limbatus and S. strongylura. No
negative correlation was observed in S. leiura and X. cancila. The condition factors were found
>1 for H. limbatus, S. leiura and T. crocodilus and therefore represent a good growth
performance and wellbeing of these species; whereas for rest 2 species K is <1 and it may occur
due to age and stage of maturity of those species as well as due to environmental conditions.
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The studied longbeak fishes lack stomach. But this does not influence their digestion. Their
digestive system secretes the enzyme trypsin, which supports the breaking down of food.
Relative length of gut was found lower than 1 for all of them which indicates that all 5 species
are carnivorous in nature. The feeding intensity or gastro somatic index was found highest in
case of H. limbatus and lowest in case of S. leiura. Histological study on foregut (oesophagus)
portion shows higher similarities for all 5 species. Oesophagus was found to be elongated,
distensible and thick-walled structures and goblet cells are present. No Structural
differentiation found between them and it may happen due to shortage of time and lack of
higher quality microscope.
Following the literatures, it has become evident that no comparative study on needlefish guild
and also no comparative study between needlefish and halfbeak fishes have been made till date
from India and in particular from West Bengal. Therefore, the present study is expected to be
the first report on comparative morphometry of these 5 species from India and in particular
from West Bengal. The study will help field staff, samplers, scientists and researchers to easily
distinguish these species in the field. The findings of the study will help future planners and
researchers as well as the fishery biologists and conservationists for sustainable conservation
and management of the remaining stocks.
I would like to pursue a detailed study on phylogeny of species under the order Beloniformes.
The histological analysis of different organs of those studied species are also planned to
conduct in near future.
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