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Abstract

This study was carried on the Mahakali River from October 2007 to October 2008, which flows in
western region of Kanchanpur district of Mahakali zone of Nepal. The purpose of this study to provide
baseline information of the hill-stream fishes of Mahakali River and physiological modification. The
sampling stations were established along the 10 km stretch of this river and dividing into two sections,
each sampling station were 10km far from each other. Each sampling station was visited three times
during the study period. A total of 16 times samples were collected with the help of cast net, scoop net
and hook line. Altogether 44 fish species collected including 19 hill stream fish species recorded from
the study site. This includes 5 orders, 12 families, 29 genus which represents the total collected species.
Among them, 5 species were exotic and 39 species were collected from Mahakali river and irrigation
canal along with other associated area. The family Cyprinidae found to be dominating species with 21
species, followed by family Cobitidae with 5 species, Bagridae represented by 2 species, Clariidae with
2 species, Channidae with 2 species, Mastacembelidae 2 species, Siluridae 1 species, Chandidae 1
species, Nandidae 1 species, Gobiidae 1 species and finally Anguillidae represent 1 species. Among
them, altogether 19 species were hill-stream fishes. The hill-stream fishes like Labeo dero, Barilius
barna, Barilius bendelisis, Barilius vagra, Raiamas bola, Brachydanio rerio, Esomus danrica, Garra
annandalei, Garra gotyla, Tor Crossocheilus latius, Schizothorax plagiostomus, Schizothoraichthys
progastus, Botia lohachata, Lepidocephalus guntea, Acanthocobatis botia, Schistura rupecula,
Schistura corica and Glossogobius giuris were found.
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Introduction
Nepal is small landlocked country with an area of 1, 47,181-sq km. It lies between India and
China and stands between the latitude of 20°21' to 30°27' north and it's longitude between
80%4' to 38°12' east. It extends 885 km along the east-west with an average width of 193 km
along the north side. Within this limited area exists a remarkable altitudinal variation,
varying from the plain in the south with hot tropical climate to the mountain region of
temperate climate and a very cold alpine region is found in Himalayan.
Nepal has many streams or torrential rivers. The conditions of these hill streams are quite
different in comparison to those of the plain rivers. The physico-chemical and biological
conditions of water of these torrential rivers play an important role on the fish fauna
inhabiting them. The fast flowing current of water (10 m/10sec tol0 m/3 sec), the low
temperature due to rapid and constant motion of water, plenty of oxygen, shelter rich food in
the form of algae and shallow and clear water results in different structural modifications in
the hill-stream fishes. On the basis of structural modifications the hill-stream fishes can be
divided into three main groups:-

1. The first group with small fish like genus Danio and loaches which hide themselves
under stone and rocks at the bottom for shelter.

2. The second group includes the migratory fishes like genus Schizothorax, Tor,
Neolissochilus, Barilius and Barbus which migrate for feeding and breeding purpose.
They live temporarily in hill streams so do not develop any types of adhesive organs for
adhesion in the fast flowing water except in genus Schizothorax.

3. The third group comprises all highly specialized hill-stream fishes with different types
of structural modifications of their body.eg. Genus Garra, Pseudecheneis, Glyptothorax
etc.
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Literature Review

After 1951 fish and fisheries were studied by a number of
people, e.g. Taft (1955) ), DeWitt (1962) ['*], Menon
(1962) "4, Thapa and Rajbanshi (1968) ['!, Bhatt (1970)
(151 and Atkinson (1974). Shrestha, J. (1978) studied the fish
fauna of Nepal and reported 118 fish species out of which
she described two new species and one sub-species (Barilius
Jjalkapoorei sp. nov., Lepidocephalichthys nepalensis sp.
nov., and Pseudeutropius murius batarensis sub sp. nov.).
Shrestha TK, (1990) "9 has recorded 69 fish species from
the Mahakali. Shrestha TK, (1990) 1! has also stated that
130 species of fish occur in the snow-fed rivers and
mountain lakes of the Nepalese highlands. Talwar and
Jhingran (1991) U9 have reported 96 fish species
representing 19 families and 5 orders from Nepal in their
book "Inland Fishes of India and Adjacent Countries".
Olmedo et al. (1994) ¥ has assessed the hydro biological
changes along an altitudinal transect of eighteen to twenty
three tributaries in 600-3750 m altitude. In adjacent river
systems (six streams of Likhu Khola valley) of central
Nepal they reported Neolissochilus  hexagonolepis
(McClelland), Puntius conchonius (Hamilton), Schistura
rupecula (McClelland), Ophiocephalus gachuwa
(Hamilton), genus Barilius and Garra. Shrestha, J. (1994) 2!
has reported a total of 188 fish species from Nepal, out of
which 179 indigenous and 9 exotic. But in 1985 Shrestha, J.
listed only 185 species, representing 11 orders. Shrestha,
T.K. (1995) B! records a total of 183 species, out of which
173 indigenous and 10 exotic fish species. Out of the
reported exotic fish, two species - Oncorhynchus rhodurus
Jordon et Mcgregor and Salmo trutta L. do not exist
presently in the country.

Shrestha T.K. (1996) 1, studied the fishes of Kali Gandaki
river and reported 57 species. Shrestha J, (1999) %], studied
on 'Cold Water Fish and Fisheries in Nepal' and reported 59
indigenous and 2 exotic fish species. Rai (2000) ' reported
13 fish species from West - Seti Hydroelectric Project.
Recently, Shrestha, T.K. (2008) ' enumerate the fishes of
Nepal and describe the 232 species of fish in his book
entitled “Fish diversity and potentiality of indigenous fishes
for the future development of aquaculture”.

Materials and Methods

The present investigation was started from the year at 2007
October to 2008 October. A series of collections were made
from the Mahakali River mainly near Sarada barrage and
suspension bridge of Dodhara and Chadani. Fishes are also
collected from ponds, swamplands, ditches and paddy fields
which faded by the waters of Mahakali River as the fish
species comes in these land from river. Fishes were
collected in three seasons namely summer, monsoon and
winter to determine fish stocks in these seasons. Fish
collection was made with the help of local fishermen using
various nets. For fish sampling cast nets and scoop nets
were used. Fishes were also collected from local fish
markets. The fish identification was done by their
morphometric measurement and use of taxonomic book of J.
Shrestha.

Study area

The study area was selected a large perennial river which is
situated in the west part of Nepal, the Mahakali River. It
follows from north to south starting from Darchula district
to kanchanpur district adjoining two countries Nepal and
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India in the west. The river basin has a total drainage area of
15,640 km?. The river has three major tributaries; rivers
Chamelia, Surnayagad and Rongun Khola (Sharma, 1997)
(121 The study area was divided into the two stations i.c.
station I and station II.

Result

Out of total 44 collected fishes, 19 hill stream fishes were

identified as hill stream fishes. Though these fishes are

collected from the plain area of river and different region

such as irrigation canal, rice field, the body shape and organ

in these fishes were found less adaptive modification. Some

fishes have the adaptive modification in some extent.

Otherwise other fishes have normal spindle shaped body.

The range of distribution of hill steam fishes would be high

hill region to low terai region. The lists of hill stream fishes

which are collected during research are as follows:

Tor tor (Hamilton-Buchanan) 1822, Mahaseer

2. Labeo dero (Hamilton-Buchanan) 1822, Gurdi

Barilius vagra (Hamilton-Buchanan) 1822, Faketa

Barilius barna (Hamilton-Buchanan) 1822, Poti

Barilius bendelisis (Hamilton-Buchanan) 1822, Gurdi

Brachydanio rerio (Hamilton-Buchanan) 1822, Zebra

fish

Esomus danrica (Hamilton-Buchanan) 1822, Dedhawa

8. Raiamas bola (Hamilton-Buchanan) 1822, Bhutte,
Chalwa

9. Schizothoraichthys progastus
Chuche Asla

10. Schizothorx plagiostomus (Heckel) Buche Asla

11. Crossocheilus latius (Hamilton-Buchanan) 1822,
Buduna

12. Garra annandalei (Hora) 1921, Buduna

13. Garra gotyla gotyla (Gray) 1832, Buduna

14. Acanthocobatis botia (Hamilton-Buchanan) 1822,
Natwa

15. Schistura corica (Hamilton-Buchanan) 1822, Baghe

16. Schistura rupecula (McClelland) 1839, Bhote gadelo

17. Lepidocephalus guntea (Hamilton-Buchanan) 1822,
Guntea

18. Botia lohachata (Chaudhuri) 1912, Baghi

19. Glossogobius giuris (Hamilton-Buchanan) 1822, Bulla

AN

~

(McClelland) 1839,

Discussion

I have collected 554 number of fish from first station and
238 from the second station including different species.
Botia lohachata has the higher percentage in number about
14.44 percent whereas Raiamas bola bola has found in least
percent about 0.18 in first station. The higher percentage
number of species in second station is Garra gotyla about
14.70 percent whereas least percentage number is 0.42
percent of Glossogobius giuris. From the study on the
Mahakali river, there has been collected 44 species among
them 19 species are hill streams. The orders which these fish
species represents are Cypriniformes, Siluriformes,
Synbranchiformes, Perciformes and Anguiliformes. The
families were found to be Cyprinidae comprises 21 species,
followed by family, Balitoridae with 5 species, Bagridae
represented by 2 species, Claridae with 2 species, Channidae
with 2 species, Mastacembelidae 2 species, Siluridae 1
species, Chandidae 1 species, Nandidae 1 species, Gobiidae
1 species and finally Anguillidae represent 1 species.

In the cold waters of the Mahakali river Labeo dero and Tor
are the dominant fish followed by Schizothorax
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plagiostomus and Schizothoraichthys progastus and the
small loaches of Balitoridae group. In the cold waters of
high hills the above mentioned fish species are accompanied
by the cyprinids Tor tor, Crossocheilus latius and Barilius
bendelisis followed by Botia lohachata. Amongst the
recorded fish, one species varies from other in shape, size
and weight. Some of the fish were small and may weigh a
few grames, e.g. Brachydanio rerio, Acanthocobatis botia,
Schistura rupecula Schistura corica, Botia lohachata,
Lepidocephalus guntia, Garra gotyla and Garra anandalei
while the biggest fish range to over one metre, e.g. Tor for
weigh over 20 kg.

The fish also show diversity on the basis of their feeding
habits, ranging from herbivorous to larvivorous and from
insectivorous to omnivorous. Schizothorax plagiostomus,
Schizothoraichthys progastus and Tor tor have been found
conical or pointed head with slender and strong tail.
Raiamas bola found a laterally compressed body to resist
the water current. In Garra gotyla, adhesive organ seen on
the ventral side of the flattened head which might be used to
attach to a rock.

The body of fish lives in slow Running River is cylindrical
body as Crossocheilus latius, while those inhabiting rapid
stream has flattened body. The scales of cyprinid fishes
living in the hill streams undergo reduction as found in the
Schizothorax plagiostomus, Schizothoraichthys progastus
and Acanthocobatis botia. The mouth instead of being a
transverse cleft at the anterior end of the snout is shifted
towards the rostral side, behind. In Acanthocobatis botia the
lips seems to be modified so as to form a sucker with help of
mouth. The lips are divided in the middle and are swollen,
so that to form a ring like sucker. In Garra gotyla, the gill
opening are a little wider, but still separated from each other
by a considerable distance. The muscle of mouth has
adhesive organ. The snout is not pointed as compared with
Garra Annandalei. Simple condition was seen in
Acanthocobatis botia, Schistura rupecula and Schistura
corica in which mouth aperture was surrounded by thick
horny lips which functions as a suckers. In Schizothorax
plagiostomus and Crossocheilus latius the jaws were
covered by a hard callous plate for scraping the food.
Posterior to this callous plate, the skin was thickened and
tuberculated. In Garra gotyla, the adhesive organ looks like
a disk on the postero-ventral side of mouth openings. The
whole structure helps the fish in adhesion to rocks and
stones.

Lepidocephlus  guntea, Macrognathus pancalus and
Macrognathus aculeate were collected from the irrigation
canal, rice field, and pools of irrigation canal during the
rainy season. The flooding during the rainy season had swift
way many small fishes and takes these fishes on rice field.
During this season, Lepidocephalichthys guntea, Puntious
spp, are in abundant in the rice field. The smallest fish
Denio rerio was found abundant in irrigation canal, rice field
and in the swamp area where water is somewhat greenish in
colour due to the phytoplankton.

Conclusion

The research which was oriented in the Mahakali River,
situated in the west part of Nepal, consists of wide number
of cold water fish species. The fish species varies in their
size, abundance, adaptive modification due to the geography
of river. The Mahakali River flows in high speed in the hill
regions but slows down in the tarai region. Due to this,
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fishes diversify their body structure physically as well as
anatomically and are able to adopt such kinds of
environment. Though the meaning of hill stream fishes is
those fishes which are found in the fast flowing water the
torrential stream of hill, these fishes also found in the lower
range of river where water flow in a low speed. So these
fishes found tarai region to high hill region. Another factor
is they can survive in a certain range of temperature but not
high as above the 25 °C. So, hill stream fishes like
Schizothorax spp, Tor spp, Crossocheilus latius, Garra
annandalei, Garra gotyla gotyla, Acanthocobatis botia,
Schistura spp, Brachydanio rerio, Botia spp mostly collected
from the Mahakali River. Other fishes like Labeo spp,
Barilius spp, Lepidocephalus spp, Raiamas spp., which lie
under the category of hill stream, are found in the irrigation
canal, flooding water during monsoon, Ghols and other
water bodies present that locality which serves these
species. So it may be conclude that hill stream fishes found
in low range of Himalayan Water River and modificational
characters mostly observed in those fishes which prefer to
live in upper riches of river due to the modification in their
body organs.
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