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Abstract: Large, torrential snow-fed Sharda River in Kumaun Himalaya was studied from January 2012 to December 2012 for
assessing fish diversity in the river.During entire study period 14 indigenous fish species belonging to three families (Cyprinidae,
Cobitidaeand Sisoridae) were recorded in the collection. The study revealed that Cyprinidae family was dominant with 7 fish species

followed byCobitidaeand Sisoridae.
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1. Introduction

Kumaun region of Uttarakhand state is endowed with a rich
biodiversity of fishes as many rivers, streams and lakes are
present in various geographical conditions. Rivers located in
the Kumaun Himalaya are rich in fish diversity, though
hydrological conditions of various rivers are quite distinct
from that of the plains. Hill streams fishes are hyperoxic,
perennial, shallow and generally characterized by low water
temperature, high water velocity, turbulence and sandy
rocky substratum, etc. Flow is greatly variable in time
depending upon the climatic conditions and the drainage
pattern in these riverine ecosystems. In the hilly areas, water
current is fast and strong enough, therefore, the hill stream
fishes have several unique adaptive modifications to survive
successfully against these strong water currents and also
other strange conditions. Sharp streamlined body shape suits
their survival in high velocity currents of hilly streams and
rivers. Epidermis is the outermost defensive organ which
comes in direct contact with mechanical hazard caused by
surrounding aquatic environment. Moreover adaptive vision
in turbid water is also helpful to thrive successfully in these
environments. These adaptive features together with the
water quality of these ecosystems may have profound effects
on the preferential distribution and diversity of the fishes,
plenty of food in the form of algae, plankton, invertebrates
and small fishes is available which is necessary for the
growth of fishes. Today fisheries resources are at or near the
point of overexploitation. Diversity of fish species provides
critical  information  for  developing  conservation,
management and fish production strategies.Extensive work
on freshwater fish fauna and its diversity have been carried
out in lentic and lotic ecosystems in India few fundamental
works and comprehensive researches were carried out by
Negi and Negi, 2010; Agarwal et. al, 2011; Sarkaret. al,
2011; Das et. al, 2013; Singh and Agarwal, 2013; Joshi et.
al, 2014, etc.

But little published work available on fish diversity of
Sharda River. Therefore the present research was carried out
in order to examine the distribution, abundance and fish
diversityindifferent reaches of the Sharda River in the hilly
track just before debouching into the plains of Uttarakhand.

Data on the diversity of fish fauna in the snow fed river may
provide important insights into a freshwater ecosystem a
connecting zone between hilly and plain stretches, which
may be helpful for conservation and management of the fish
species.

2. Material and Methods

The present study was carried out in 20 km stretch of Sharda
River at three sampling points (S1), (S2) and (S3) in
Tanakpur area, Uttarakhand (Fig: 1). The study area, is
located between 29° 08° N latitude and 80° 12’ E longitude
in the foot hills of Kumaun Himalaya.Fish species were
collected from all the selected spots during the entire study
period with the help of local fishermen by using gill net and
cast net. Immediately photographs were taken prior to
preservation (10% Formalin) since formalin decolorizes the
fish color on long preservation. Fishes brought to the
laboratories were fixed in this solution in separate jars
according to the size of species. ldentifications were
carrying out by Talwar and Jhingran (1991).

3. Results and Discussion

Over the entire duration of the present study a total of 14
fish species belonging to 10 different genus have been
recorded from the Sharda River, these species are placed
under 3 different families namely Cyprinidae, Cobitidae, and
Sisoridae.In the present investigation, the family cyprinidae
contained maximum number of species among the other
families. Similar condition was noticed in many other
studies (Negi and Negi, 2010; Pathani and Upadhyay,
2011).During the whole study period Puntius ticto was
present throughout the year except in the months of April,
July and August at S1 and S2, and January, April, July,
August, September and October at third sampling site (S3)
whereasGarra gotyla was found in the months of February,
March, April, June, July, October and November at S1,
while in S2 this species was reported in the months of
January, February, March, April, July, November and
December and at third sampling site (S3) it marked the
presence in the months of March, May, July, October and
November. Bagarius bagarius specieswas noticed in the
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monsoon months at all the sampling sites (S1, S2 and
S3).Glyptothorax pectinopterus also found only monsoon
months at all three sites. Nemacheilus rupicola was reported
in the months of April and September at all the sampling
sites (S1, S2 and S3). Throughout the investigation period,
Glyptothorax conirostris species marked its presence in
monsoon months at all the sampling areas (Table 1, 2,
3).The distribution pattern of all fish species are quite
variable according to environmental conditions. Seasonal
variation in total number of species collected during the
present investigation indicated that generally the species
diversity was low during summers and monsoon months and
it was high during rest of the year. Water velocity and depth
are regarded as the two prime factors these are mainly
responsible for the diversity and distribution of fish species
in the different habitats (Negi et. al, 2007). Apart from this
water velocity, high water turbidity also fluctuates the
growth and distribution of fishes in some extent. The other
important limiting factor that affect is geographical and
thermal characteristics of the water body.

Based on the data of annual percent frequency of occurrence
fish species can be categorised under five categories-
Abundant (81-100%), Frequent (61-80%), Common (41-
60%), Occasional (21-40%) and Rare (1-20%).0n the basis
of annual percent frequency of occurrence none of the
species included in abundant category. Two species hamely
Puntius ticto and Tor putitora were included in frequent
category. In common category following fishes Garra
gotyla, Labeo dyocheilus, Barilius bola, Schizothorax
plagistomus and Nemacheilus botia were found. Four
species, Tor tor, Botia almorhae, Botia Dario, Bagarius
bagarius, Glyptothorax pectinopterus included in occasional
category. Remaining two species namely Nemacheilus
rupicola, Glyptothorax conirostris were foundrarely in
present investigation (Table 4).

4. Conclusion

Overall, the present study concluded that river water was
suitable for fishery development. However, the low fish
species diversity in the study area may be improved by
proper fishery management. Landslides, whether due to
anthropogenic or natural processes can cause high water
turbidity in the river, high water turbidity is not favourable
for fishes. Effects of landslides can be controlled by
preventing the entry of silt and garbage in the river.

Therefore, to check these things, some remedial measures
should be undertaken as fishes not only have good food
value but can be used for recreation.
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Figure 1
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Table 1. Qualitative composition of Ichthyofauna diversity at first sampling site (S1)
| Jan [ Feb [ Mar | Apr | May [ Jun | Jul | Aug | Sep | Oct | Nov | Dec

Family Cyprinidae

Puntius ticto + + + - + + - + + + +
Garra gotyla - + + + - + + - - + + -
Labeo dyocheilus + + - - + + - - + - + -
Barilius bola - - + - + - - - - + - +
Tor tor + - - - - R + - - - ¥ T
Tor putitora + + + + + + - + - + - +
Schizothorax plagistomus + + + - - - R - - - ¥ T
Family Cobitidae-

Botia almorhae + - + - - - - - + + +
Botia dario - + + + + - - - -
Nemacheilus botia + + - - + - + - + +
Nemacheilus rupicola - - - + - - - - + - - +
Family Sisoridae

Bagarius bagarius - + - - - - + + + B B -
Glyptothorax pectinopterus | + - - - - + + + - - R -
Glyptothorax conirostris - - - - - - - + + -

Total 8 8 6 5 5 6 5 4 5 6 7 7

Table 2: Qualitative composition of Ichthyofauna diversity at second sampling site (S2)
| Jan [ Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Family Cyprinidae

Puntius ticto + + + - + + - - + + + +
Garra gotyla + + + + - - + - - - ¥ +
Labeo dyocheilus + - + - + + - - + - + -
Barilius bola - - + + - - - - - + + T
Tor tor + - - - + - - + R R R T
Tor putitora + + + + + + - - - + + +
Schizothorax plagistomus + + - + - - - - + - + +
Family Cobitidae-

Botia almorhae + - - + - - - - - + + +
Botia dario - - + + - + + + R N N N
Nemacheilus botia - + + - + + - - - + + -
Nemacheilus rupicola - - - + - - - - + - - -
Family Sisoridae

Bagarius bagarius - + - - - - + + + B _ B
Glyptothorax pectinopterus | - - - - - - - + + + - +
Glyptothorax conirostris - - - - - - R + -

Total 7 6 7 7 5 5 3 5 6 6 8 8

Table 3: Qualitative composition of Ichthyofauna diversity at third sampling site (S3)
[ Jan [ Feb [ Mar [ Apr [ May [ Jun [ Jul | Aug | Sep | Oct | Nov | Dec

Family Cyprinidae

Puntius ticto - + + - + + - - - - + +
Garra gotyla - - + - + - + - - + + -
Labeo dyocheilus + - + - + + - - - - - +
Barilius bola + - + + - + - - - + + +
Tor tor + + - - + - - - - + - +
Tor putitora + - + + - + - + + + + T
Schizothorax plagistomus + + - + - - - - - - + +
Family Cobitidae-

Botia almorhae + - - + - - - - - + - +
Botia Dario - + - + + + - - - - - -
Nemacheilus botia - + - - + - + - - + + -
Nemacheilus rupicola - - - + - - - - + - - -
Family Sisoridae

Bagarius bagarius - + - - - - - + + - + -
Glyptothorax pectinopterus | + - - - - - + + + R N N
Glyptothorax conirostris + - - N

Total 7 6 5 6 6 5 4 3 4 6 7 7
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Table 4: Percent Frequency of occurrence during entire study period in Sharda River

Abundant | Frequent | Common | Occasional Rare
(81-100%) | (61-80%) | (41-60%) | (21-40%) | (1-20%)

Family Cyprinidae
Puntius ticto N
Garra gotyla
Labeo dyocheilus
Barilius bola

Tor tor N
Tor putitora N
Schizothorax plagistomus N
Family Cobitidae
Botia almorhae N
Botia Dario N
Nemacheilus botia N
Nemacheilus rupicola N
Family Sisoridae

Bagarius bagarius
Glyptothorax pectinopterus
Glyptothorax conirostris N
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