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Abbreviation

Sq.: Square; N: North; E: East; ha: Hectare; spp: Species

Introduction

The word ‘Lake’ comes from the Greekword ‘Lakkos’ meaning 
hole or pond (a basin), formed on the surface of earth due to vari-
ous natural mechanisms. The lakes are variously termed as ‘Jheel’; 
‘Beel’; ‘Bellabongs’ in Australia; ‘Lores’ in France and ‘Altwasser’ 
in Germany. In study area lakes are termed as ‘Maun’ and ‘Jheel’ 
respectively. Lakes has been classified on the basis of chemistry, 
physical form, size, geographical position, depth, phytoplankton, 
zooplanakton, macrophytes, invertebrates, fish, human use etc.  
A. Forel (1901) Father of Limnology, gave the first generally ac-
cepted systems of classification on the basis of thermal character-
istics and recognized three types of lakes viz. Polar, Temperate and 
Tropical lakes. This system was modified by G. C. Whipple (1927) 
by subdividing the three main types into three orders. In 1936 S. 
Yoshimura improved the classification of Forel and recognized five 

types of lakes on the basis of thermal characteristics (Tropical, Sub-
tropical, Temperate, Subpolar and Polar lakes). G. E. Hutchinson [1] 
considered the variation in latitude, altitude and depth of basin and 
recognized five categories of lakes (Amictic, Monomictic, Dimictic, 
Oligomictic and Polymictic). Lakes are often classified on the basis 
of availability of nutrients and productivity into three categories 
viz. Eutrophic, Oligotrophic and Dystrophic.

India occupying 9th position in terms of freshwater biodiversity 
is a megadiverse in ichthyofauna. 

In North Bihar Gandak basin, a total water spread area of more 
than 7000 ha are available of which 80% fall under old Champaran 
(East and West) district. 

East Champaran district is situated in the plains of river Gandak, 
Burhi Gandak and Baghmati and came into existence as one of the 
district of State of Bihar in 1971. It occupies an area of 3968.0 km². 
Nepal forms its northern boundary, Muzaffarpur southern while 
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Sitamadhi and Sheohar eastern and West Champaran with part of 
Gopalganj bounds it in western side.

The history of lakes of Champaran district dates back of more 
than hundred years. The origin of lake is a complex phenomenon 
and they have been originated after the great flood of 1867 A.D. 
in Burhi Gandak, involving many natural and human forces, which 
inundated the entire basin, leaving a few isolated islands. The 
Gandak basin comprises a number of ‘U’ shaped natural impound-
ments, originated due to fluviatile activity of Burhi Gandak and its 
tributaries.

The Champaran district is bestowed with many perennial riv-
ers, originating from Nepal and among them the Gandiki river also 
famous as the Gandak and Narayani is most significant. The main 
stream of river Gandiki enters into Nepal through Mustang canyon 
located in the Himalaya. Burhi Gandak (Sikrahana) is the most sig-
nificant river associated in the creation of lakes in Gandak basin. 
Prior to the construction of embankment on either side of the river 
Burhi Gandak, it changed its courses invariably leading to the for-
mation of meanders, which cut off partially or fully from the origi-
nal rivers and assumed the shape of lakes. 

Lakes have been the subject of numerous investigation all over 
the world, however, comparatively few studies are available from 
India in general [3-5] and North Bihar in particular [6,7]. This re-
port is the first detailed ichthyofaunal study of a natural threatened 
lake of East Champaran district of North Bihar.

Materials and Methods

The Sugaon lake lies between 26⁰16’ N Latitude and 84⁰30’ to 
85⁰10’ E Longitude. It is located about 19.5 km south of Motihari 
town the headquarter of East Champaran district. During course of 
investigation fish specimens were collected using different kinds 
of fish appliances and devices with the help of local fishermen. The 
identification of fishes are based on Day [14], Talwar., et al. [8] and 
Mishra [9]. The nomenclature of various species are based on re-
cent revisions. Fishing methods were observed and different infor-
mations related to lake, fishery and its management were gathered 
through various sources.

Results and Discussion

Man has exploited lakes from time immemorial. Lakes are 
formed on the surface of earth due to various natural mechanisms. 
Lakes differ widely in their origin, shape, size, depth, hydrobiology 

and other characteristics. Lakes has variously been defined (Table 
1) by different scientists [2,15].

Scientists Definition
F. A. Forel A Body of standing water occupying a 

basin and lacking continuity with sea
R. A. Muttkowskii Those bodies of standing water which are 

considerable expanse and deep enough to 
stratify thermally

P. S. Welch All large bodies of standing water
Johnes., et al Bodies of water, both natural and man-

made greater than two hectare in area

Table 1: Definition of Lakes.

The East Champaran district has a chain of 28 lakes running 
through the centre of the district. It occupies a water area of 7486 
acres and shows a large potential for fishery development. Distri-
bution and area of some important existing lakes in Gandak basin 
of East Champaran has been given in (Table 2).

Name of Lakes Area in ha
Chaknaha 400

Pipra pakri 400
Bakaya 160
Kararia 120

Motijheel 100
Turkaulia 100

Sugaon 80
Phulwaria 80

Sirsa 80
Chilraon 80

Table 2: Distribution and area of some important lakes of East 
Champaran.

Sugaon lake occupies an area of 80 ha (Figure 1-3). Its depth 
varies from 3 to 20 feet and sufficient quantity of water remains in 
the lake throughout the year, never entirely dries up.

During course of investigation altogether 41 species of inland 
fishes belonging to 24 genera, 15 families and 8 orders have been 
recorded (Table 3).
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The fishery of this lake is dominated by medium sized fishes 
(40%) like Mystus cavasius (Ham.), Clarias batrachus (linnaeus), 
Notopterus spp., Channa spp., and Mastacembelus armatus (Lace-
pede) and big fishes like Wallago attu (Schneider) followed by 
miscellaneous fishes (55%) like Chela laubuca (Ham.), Esomus 
danricus (Ham.), Barilius spp., Puntius spp., Xenentodon cancila 
(Ham.),Chanda nama (Ham.), Anabas testudineus (Bloch), Colisa 
fasciatus (Schneider).   Miscellaneous fishes of less economic value 
have occupied the niche on a large scale, provided the basis for 
survival to the fishermen community of the area. The availability 
of the economic valued prized fish like Catla catla (Ham.), Aspi-
doparia morar (Ham.), Labeo spp., Cirrhinus spp., Clarias batrachus 
(Linnaeus) and Heteropneustes fossilis (Bloch) is much low about 

Figure 1: A general view of the Sugaon Lake.

Figure 2: Aquatic macrophytes along the margines of the Sugaon 
Lake.

Figure 3: A temple for cultural activities on the margin of the lake.

Order Family Genus Species Common Name
Clupeiformes Engraulidae Setipinna Swainson Setipinna phasa

(Ham.)
Phansi

Cypriniformes Cyprinidae Catla Valenciennes Catla catla (Ham.) Bhakur
Chela Hamilton Chela laubuca (Ham.) Chelwa

Esomus Swainson Esomus danricus (Ham.) Dendua
Aspidoparia Heckle Aspidoparia morar (Ham.) Chippuah
Barilius Hamilton Barilius bola (Ham.) Dhawai

Barilius bendelisis (Ham.)
Puntius Hamilton Puntius ticto (Ham.) Kotree

Puntius sarana sarana (Ham) Durhi
Puntius chola (Ham.) Sidhari

Puntius conchonius (Ham.) Sidhari
Puntius sophore (Ham.) Potiah

Labeo Cuvier Labeo bata (Ham.) Bata
Labeo reba (Ham.) Reba

Labeo calbasu (Ham.) Kalbasu
Labeo gonius (Ham.) Kursha
Labeo rohita (Ham.) Rohu

Osteobrama Heckel Osteobrama cotio cotio (Ham.) Goordah
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Cirrhinus Oken Cirrhinus reba (Ham.) Rewa
Cirrhinus mrigala (Ham.) Naini

Cobitidae Lepidocephalus Bleeker Lepidocephalus guntea (Ham.) Nakati
Siluriformes Bagridae Mystus Scopoli Mystus bleekeri (Ham.) Tengra

Mystus cavasius (Ham.) Tengra
Mystus tengra (Ham.) Tengra

Mystus seenghala (Ham.) Tengra
Siluridae Wallago Bleeker Wallago attu (Schneider) Boyari
Claridae Clarias Scopoli Clarias batrachus

(Linnaeus)
Mangur

Heteropneustidae Heteropneustes Miiller Heteropneustes fossilis (Bloch) Singhi
Osteoglossiformes Notopteridae Notopterus Lacepede Notopterus chitala (Ham.) Moya

Notopterus notopterus (Pallas) Golhi
Atheriniformes Belonidae Xenentoden Regan Xenentoden cancila (Ham.) Kawwa
Channiformes Channidae Channa Scopoli Channa striatus (Bloch)

Channa punctatus (Bloch)
Channa gachua (Ham.)

Channa marulius (Ham.)

Sauri
Gauri

Chanaga
Sauri

Perciformes Chandidae Chanda Hamilton Chanda nama (Ham.) Chanda
Gobiidae Glossogobius Giil Glossogobius giuris (Ham.) Bulla

Anabantidae Anabas Cuvier Anabas testudineus (Bloch) Kawai
Belontidae Colisa Cuvier Colisa fasciatus (Schneider) Kotra

Mastacembiliforms Mastacembelidae Mastacembelus Scopoli Mastacembelus armatus  
(lacepede)

Bami

Table 3: Fish fauna of Sugaon lake.

5% only. Overall species composition of the lake showed the domi-
nance of predatory and weed fishes. These fishes compete with 
major carps for food [10,11]. Inspite of the fact that lake of plains 
have a high rate of primary production, the present investigation 
showed a tremendous decrease in the ichthyofaunal diversity of 
the lake. Fishing is carried out by local fisherman of the primary 
fisherman Co-operative society. The fishing craft used were me-
dium sized plank – built canoes. The gear employed were drag and 
cast nets. The lakes of Gandak basin are largely public properties 
brought under the state Department of fisheries and are auctioned 
annually to the local fisherman Co-operative societies. There is no 
export of fish from any of the fish markets of East Champaran dis-
trict. This lake is subjected to considerable human pressure. Sur-
rounding settlements are totally dependent on this lake for bathing 
, cloth washing, open defecation, cultural activities etc. Fishing is 
the greatest simple economic activity depended upon by the com-
munities surrounding the lake and it is one of the greatest threats 
to biodiversity.

 Lake management objectives includes maintenance of water 
quality, reduction of erosion, protection from flood, a buffer zone 

between human settlement and the lake, maintenance of a gene 
pool of plants and animals, controlled insect pest population, pro-
duced renewable resources and provided aesthetic support for hu-
man beings [12]. Various conservation measures as management 
tools for lakes includes reforestation, control of grazing on the 
slopes which are prone to soil erosion, to change the agriculture 
practice, to reduce the non- point pollution from the source [13]. 
The specific goals of the management of the lake may be listed as 
follows: Control of encroachments in the lake area and to stop large 
scale reclamations of the foreshore by filling and land leveling, 
sewerage system, control of siltation and sedimentation, increase 
of water circulation, over exploitation/fishing, law enforcement, 
public awareness, regular environment monitoring and making the 
fisheries co-operatives viable, eradication of predatory and weed 
fishes, measures to prevent entry of different riverine fish along 
with their spawn into the lake and strengthening of the mechanism 
of technology transfer.

Conclusion 

The condition of Sugaon lake, in terms of fish and fisheries, is 
gradually becoming critical under the impact of anthropogenic 
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pressures, fast pace of development, global warming, eutrophica-
tion, exotic species and subsequent modification of the river ba-
sins. Fish production from this lake could be modestly enhanced 
upto 3-4 times, if managed on the line of culture based capture 
fishery techniques with rational stocking of suitable species, size, 
density, and proper harvesting.
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