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Abstract During the period (July 2014–June 2015) of

investigation, 85 finfish species belonging to 65 genera, 35

families and 12 orders were encountered from 72 km

stretch of Narmada estuarine region. The order Perciformes

was found dominant (30 species) followed by Siluriformes

(18 species), Cypriniformes (15 species), Clupeiformes (8)

etc. Four species such as Tor tor, Wallago attu, Ompok

bimaculatus and Ailia coila found under Near Threatened

and Cyprinus carpio as a Vulnerable category during the

investigation. During 2014–2015, the total fish production

from Narmada estuary was 1618 tonnes and it exhibited a

decline trend with species like Tenualosa ilisha, Tor tor,

Labeo fimbriatus, Rita rita, Rita gogra and Notopterus

notopterus being the most affected species. It could be

attributed to various factors like the construction of dams,

industrial effluents, domestic sewage, over fishing and

habitat destruction. It needs suitable interventions for

conservation of rich fish diversity of the estuary.
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Introduction

Estuarine fisheries are considered important for their sig-

nificant contribution to food and income of fishermen

community. Tropical estuaries are recognized as one of the

most productive ecosystems of the world due to its rich

nutrient contents and high primary production. Rapid

decline of estuarine fish stock is being noticed due to

overfishing, habitat degradation and inadequate manage-

ment practices (Nandan et al. 2012). The average Indian

estuarine fish production fluctuates between 45 and

75 kg ha-1 annually (Sugunan 2000). River Narmada is

the largest (1312 km) west flowing river of India and

recognized one of the most important ecological hubs for

aquatic biodiversity of Central India. It is the largest

estuaries of the west coast of India with estimated area of

14,250 ha (Ayyappan et al. 2006). A series of dams have

been constructed in Narmada river basin under a compre-

hensive river valley project programme, which signifi-

cantly affected the fish diversity and production in the

downstream area (Bhaumik et al. 2017). Construction of a

dam affects the environmental flow and consequently, a

number of organisms perish, some migrate to the more

hospitable environment, and the more hardy ones adapt

themselves to the changed habitat (Sugunan 2000).

Ichthyofaunal investigation of Narmada river as a whole

and of its certain parts and tributaries were done by

workers like Hora and Nair (1941), Karamchandani et al.

(1967), Anon (1971), Rao et al. (1991), Tuli and Pande

(1992), Nath and Shrivastava (1999), Arya et al. (2001),

Vyas et al. (2006), Singh (2009), Bakawale and Kanhere

(2013), Das et al. (2013), Vyas and Vishwakarma (2013),

Sharma et al. (2014) and Vishwakarma et al. (2014). But

adequate work on Narmada estuary region is lacking. Singh

(2009) reported 61 fish species from lower stretch of
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Narmada river and Das et al. (2013) observed 90 fish

species from overall Narmada river. The present paper

deals with the finfish diversity of Narmada estuary in detail.

Materials and Methods

To study the fish diversity four sampling sites were

selected namely Bharuch (22�2507800N, 73�5309100E),

Bhadbhut (21�4007000N, 72�5006900E), Mehgam

(21�4004400N, 72�4502700E) and Ambetha (21�4008100N,

72�3507000E) under Narmada estuarine region (Fig. 1). The

fish samples were collected at regular intervals from the

selected landing sites for a period of 1 year (June 2014–

July 2015). The fishes were collected by using bag net

(10 mm cod end mesh size), different size gill nets, cast

net, stake net and scoop net with mesh size varying from 20

to 120 mm. The fish specimens were also collected from

the local fish markets of Bharuch, Bhadbhut, Mehgam and

Ambetha. The majority of the species were identified on

the field itself and the unidentified specimen were pre-

served in 5–10% formalin according to their sizes and

brought to the laboratory for identification and further

analysis. The fishes were identified using standard taxo-

nomic keys of Talwar and Jhingran (1991), Day (1994),

Shrivastava (1998) and Jayaram (1981, 2006). The Fish

base website (www.fishbase.org) was also taken into

account for the studies.

Results and Discussion

In the present study 85 species of fishes belonging to 12

orders, 35 families and 65 genera were recorded from

72 km stretch of Narmada estuarine region (Table 1). The

order Perciformes was found dominant with 30 species

followed by Siluriformes with 18 species (Fig. 2). The

most commercially important fish species in Narmada

estuary in terms of abundance were Tenualosa ilisha,

Otolithoides pama, Rhinomugil corsula, Arius arius,

Cynoglossus cynoglossus, Lates calcarifer, Wallago attu,

Harpadon nehereus and Mugil cephalus. According to

National Bureau of Fish Genetic Resources (Lakra et al.

2010) out of 85 species recorded, 9 species have been

categorized under threatened with 2 as Endangered (EN)

and 7 as Vulnerable (VU) category. The species Tor tor

and Rita gogra were found to be the endangered. As per

IUCN Red List Status (Froese and Pauly, 2017) four spe-

cies Tor tor, Wallago attu, Ompok bimaculatus and Ailia

coila found under Near Threatened (NT) and Cyprinus

carpio as Vulnerable (VU) category. Wide varieties of

fishing gears like gill net, bag net, cast net, drag net, stake

net, scoop net, pole and line, hook and line etc. (Bhakta

et al. 2017) are employed throughout the Narmada estu-

arine region owing to its rich fish biodiversity. Bag net is a

common traditional gear which is mainly used during

winter months (November–April).

Various workers have studied the fish diversity of Nar-

mada river as well as its different branches and tributaries

and the occurrence of a total of 101 species is on recorded.

The first study of Narmada river was attempted by Hora

and Nair (1941) and reported 40 species. Karamchandani

et al. (1967) reported 77 fish species belonging to 41

genera, 19 families and 7 orders from Hashangabad and

Shahgang fish assembly centers. Department of Fisheries,

Madhya Pradesh recorded 46 species belonging to 14

families during 1967–1971 (Anon 1971). Rao et al. (1991)

have enlisted 84 fish species belonging to 45 genera, 20

families and 6 Orders from the western zone of the river at

Punasa, Omkareswar, Mandleswar and Barwani. Tuli and

Pande (1992) reported 24 species in Indira Sagar area

before impoundment. Vyas et al. (2006) reported 47 fish

Fig. 1 Map showing study area

under Narmada estuary
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Table 1 Fish species of Narmada estuary, their IUCN and utilization status

Sl.

No.

Species Order Family IUCN red list status Utilization

1 Harpadon nehereus (Hamilton, 1822) Aulopiformes Harpadontidae NE FF

2 Strongylura strongylura (van Hasselt, 1823) Beloniformes Belonidae NE FF

3 Xenentodon cancila (Hamilton, 1822) LC FF

4 Hyporhamphus limbatus (Valenciennes, 1847) Hemiramphidae LC FF

5 Channa punctata (Bloch, 1793) Channiformes Channidae LC FF ? OF

6 Channa striatus (Bloch, 1793) LC FF ? OF

7 Catla catla (Hamilton, 1822) LC FF

8 Laubuka laubuca (Hamilton, 1822) LC FF ? OF

9 Cirrhinus mrigala (Hamilton, 1822) LC FF

10 Cirrhinus reba (Hamilton, 1822) LC FF

11 Cyprinus carpio (Linnaeus, 1758) VU FF ? OF

12 Labeo bata (Hamilton, 1822) LC FF

13 Labeo boggut (Sykes, 1839) LC FF

14 Labeo calbasu (Hamilton, 1822) LC FF ? OF

15 Labeo dyocheilus (McClelland, 1839) LC FF

16 Labeo fimbriatus (Bloch, 1790) LC FF

17 Labeo rohita (Hamilton, 1822) LC FF

18 Pethia ticto (Hamilton, 1822) LC OF

19 Rasbora daniconius (Hamilton, 1822) LC OF

20 Systomus sarana (Hamilton, 1822) LC FF ? OF

21 Tor tor (Hamilton, 1822) NT FF

22 Aplocheilus panchax (Hamilton, 1822) Cyprinodontiformes Aplocheilidae LC FF ? OF

23 Escualosa thoracata (Valenciennes, 1847) Clupeiformes Clupeidae NE FF

24 Hilsa kelee (Cuvier, 1829) NE FF

25 Tenualosa ilisha (Hamilton, 1822) LC FF

26 Tenualosa toli (Valenciennes, 1847) NE FF

27 Setipinna breviceps (Cantor, 1849) Engraulidae NE FF

28 Setipinna phasa (Hamilton, 1822) LC FF

29 Setipinna taty (Valenciennes, 1848) NE FF

30 Pellona ditchela (Valenciennes, 1847) Pristigasteridae LC FF

31 Raconda russeliana (Gray, 1831) LC FF

32 Chanos chanos (Forsskål, 1775) Gonorynchiformes Chanidae NE FF

33 Mastercembelus armatus (Lacepède, 1800) Synbranchiformes Mastacembelidae LC FF ? OF

34 Macrognathus pancalus (Hamilton, 1822) LC FF

35 Chanda nama (Hamilton, 1822) Perciformes Ambassidae LC FF ? OF

36 Trichogaster fasciata (Bloch & Schneider, 1801) Osphronemidae LC FF

37 Etroplus maculates (Bloch, 1795) Cichlidae LC FF ? OF

38 Etroplus suratensis (Bloch, 1790) LC FF ? OF

39 Gerres filamentosus (Cuvier, 1829) Gerreidae LC FF

40 Therapon jarbua (Forsskål, 1755) Teraponidae LC FF

41 Lutjanus argentimaculatus (Forsskål, 1755) Lutjanidae LC FF

42 Lutjanus johnii (Bloch, 1792) LC FF

43 Chelon macrolepis (Smith, 1846) Mugilidae LC FF

44 Chelon parsia (Hamilton, 1822) NE FF

45 Chelon planiceps (Valenciennes, 1836) NE FF

46 Mugil cephalus (Linnaeus, 1758) LC FF

47 Rhinomugil corsula (Hamilton, 1822) LC FF
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species of river Narmada from Hoshangabad region. Singh

(2009) thoroughly studied finfish diversity of whole Nar-

mada river and reported 61 fish species from lower stretch

of Narmada river. Vyas et al. (2009) studied the fish bio-

diversity of Narmada in submergence area of Indira Sagar

reservoir and encountered 52 species belonging to 28

genera, 13 families and 7 orders. Bakawale and Kanhere

(2013) could found 51 fish species of river Narmada from

its Western zone in their study during the year 2006–2007

from Piplud to Jangerwa.

Das et al. (2013) reported the availability of 90 fish

species from the Narmada river. Sharma et al. (2014) could

found 50 fish species belonging to 32 genera, 14 families

and 6 orders from Hoshangabad region of Narmada river.

Table 1 continued

Sl.

No.

Species Order Family IUCN red list status Utilization

48 Sillago sihama (Forsskål, 1775) Sillaginidae LC FF

49 Daysciaena albida (Cuvier, 1830) Sciaenidae NE FF

50 Johnius belangerii (Cuvier, 1830) NE FF

51 Otolithoides biauritus (Cantor, 1849) NE FF

52 Otolithoides pama (Hamilton, 1822) NE FF

53 Scomberomorus guttatus (Bloch & Schneider,

1801)

Scombridae DD FF

54 Boleophthalmus dussumieri (Valenciennes, 1837) Gobiidae NE FF

55 Glossogobius giuris (Hamilton, 1822) LC FF

56 Odontamblyopus rubicundus (Hamilton, 1822) NE FF

57 Periopthalmodon schlosseri (Pallas, 1770) NE FF

58 Pseudapocryptes elongates (Cuvier, 1816) LC FF

59 Taenioides anguillaris (Linnaeus, 1758) NE FF

60 Lates calcarifer (Bloch, 1790) Latidae NE FF ? OF

61 Scatophagus argus (Lnnaeus, 1766) Scatophagidae LC FF ? OF

62 Eleotris fusca (Forster, 1801) Eleotridae LC FF = OF

63 Eleutheronema tetradactylum (Shaw, 1804) Polynemidae NE FF

64 Leptomelanosoma indicum (Shaw, 1804) NE FF

65 Cynoglossus cynoglossus (Hamilton, 1822) Pleuronectiformes Cynoglossidae NE FF

66 Brachirus orientalis (Bloch & Schneider, 1801) Soliedae NE FF

67 Mystus bleekeri (Day, 1877) Siluriformes Bagridae LC FF ? OF

68 Mystus cavasius (Hamilton, 1822) LC FF

69 Mystus gulio (Hamilton, 1822) LC FF

70 Mystus vittatus (Bloch, 1794) LC FF ? OF

71 Rita gogra (Sykes, 1839) LC FF

72 Rita rita (Hamilton, 1822) LC FF

73 Sperata aor (Hamilton, 1822) LC FF

74 Sperata seenghala (Sykes, 1839) LC FF

75 Ompok bimaculatus (Bloch, 1794) Siluridae NT FF ? OF

76 Wallago attu (Bloch & Schneider, 1801) NT FF ? OF

77 Pangasius pangasius (Hamilton, 1822) Pangasiidae LC FF

78 Heteropneustes fossilis (Bloch, 1794) Heteropneustidae LC FF ? OF

79 Arius arius (Hamilton, 1822) Ariidae LC FF

80 Osteogeneiosus militaris (Linnaeus, 1758) NE FF

81 Ailia coila (Hamilton, 1822) Schilbeidae NT FF

82 Clupisoma garua (Hamilton, 1822) LC FF

83 Eutropiichthys vacha (Hamilton, 1822) LC FF

84 Eutropiichthys murius (Hamilton, 1822) LC FF

85 Notopterus notopterus (Pallas, 1769) Osteoglossiformes Notopteridae LC FF ? OF

VU vulnerable; NT near threatened; LC least concern; DD data deficient; NE not evaluated; FF food fish; OF ornamental fish
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Vishwakarma et al. (2014) observed fish assemblage and

distribution in Barna stream network in Narmada basin

(Central India) and recorded 33 species belonging to 5

orders, 9 families and 21 genera.

Singh (2009) reported 61 fish species from the lower

stretch (below Surpan to Gulf of Cambay) of Narmada

river. Out of 61 species reported by him, 13 species viz.

Labeo gonius, Labeo pangusia, Puntius sophore, Osteo-

brama vigorsii, Osteobrama cotio, Salmostoma bacaila,

Salmostoma phulo, Garra gotyla, Amblypharyngodon

mola, Channa marulius, Parambassis ranga, Periophthal-

mus variabilis and Cynoglossus elongatus did not found in

the present study. The reason may be more coverage of

fresh water region as well as estuarine belt in his work

compared to only the latter part in this study.

On the other hand the fishes like, Strongylura strongy-

lura, Hyporhamphus limbatus, Labeo dyocheilus, Pethia

ticto, Escualosa thoracata, Hilsa kelee, Tenualosa toli,

Setipinna breviceps, Setipinna taty, Pellona ditchela, Ra-

conda russeliana, Macrognathus pancalus, Trichogaster

fasciata, Gerres filamentosus, Therapon jarbua, Chelon

planiceps, Sillago sihama, Daysciaena albida, Johnius

belangerii, Otolithoides pama, Scomberomorus guttatus,

Boleophthalmus dussumieri, Odontamblyopus rubicundus,

Pseudapocryptes elongates, Taenioides anguillaris,

Scatophagus argus, Eleotris fusca, Cynoglossus cynoglos-

sus, Brachirus orientalis, Mystus cavasius, Mystus gulio,

Heteropneustes fossilis, Osteogeneiosus militaris and

Eutropiichthys murius as recorded in the present study

were not reported by Singh (2009).

Das et al. (2013) studied fishes of Narmada river and

reported 90 fish species occurring in it including estuarine

zones. Among them, 33 species were not found in the

present study and 28 new entrants were recorded. These 28

species are Hyporhamphus limbatus, Labeo dyocheilus,

Labeo fimbriatus, Aplocheilus panchax, Hilsa kelee, Ten-

ualosa toli, Setipinna breviceps, Setipinna phasa, Pellona

ditchela, Chanos chanos, Trichogaster fasciata, Etroplus

maculates, Etroplus suratensis, Lutjanus argentimaculatus,

Sillago sihama, Daysciaena albida, Johnius belangerii,

Otolithoides biauritus, Scomberomorus guttatus, Boleoph-

thalmus dussumieri, Periopthalmodon schlosseri, Pseu-

dapocryptes elongates, Taenioides anguillaris,

Leptomelanosoma indicum, Brachirus orientalis, Panga-

sius pangasius, Arius arius and Ailia coila. Das et al.

(2013) studied the freshwater section of the river, while the

present study was made in the estuary. The difference in

record of the fish species may be due to the difference in

survey areas.

According to IUCN Red List (Froese and Pauly 2017)

global conservation status, maximum species (65.88%) are

confined to Least Concern category, followed by 27.06%

Not Evaluated, 4.71% Near Threatened, 1.18% Data

Deficient and 1.18% Vulnerable. Fish species Cyprinus

carpio was found to be the Vulnerable in the estuarine

system. Utilization status of fish species of Narmada

estuary indicated that 75.29% of the species belong to food

fish category, only 2.35% had truly ornamental value and

22.35% had both food and ornamental value.
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