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Abstract: The present study was carried out to investigate the comparative seasonal distribution and relative  
abundance of fish fauna of streams Bachan Gad of river Alaknanda and Kakda Gad of river Mandakini of  
Mid-himalayan Ganga river System. Total length of the Bachan Gad is 14.5 km from origin to the confluence at main 
river Alaknanda with an altitudinal variation from 605.94 to 1418.23m (a.s.1), whereas, total length of the Kakda Gad 
is 15.5 km. from origin to confluence at main river Mandakini with altitudinal variation from 984.50 to 1993.70 m 
(a.s.1). Total 23 species from Bachan Gad and 20 fish species were identified from Kakda Gad. The differences in 
the availability of fish-fauna were directly related to the nature of the profile and slope of tributaries; which affects the 
migration and breeding grounds of the fishes inhabited in the main river Alaknanda and Mandakini of Ganga river 
system. Variation in the availability of fishes has been recorded from different sites of the stream. In streams and 
rivers the changes take place along their length is directly related to the eco-physico-chemical nature (water depth, 
current, substratum etc). All these factors which change along the length of streams are also the factors which  
control the distribution of the various sections of the biotic fauna and flora.  
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INTRODUCTION 

Garhwal Himalaya is very rich by means of snow-fed 
rivers and tributaries. These rivers and tributaries have 
great diversities of the fish fauna. The Western  
Himalayan hill streams pose harsh living conditions to 
the fish communities because of varied topography, 
torrential water currents coupled with a variety of  
substratum. Positive correlations between biomass 
production and species abundance have been studied 
earlier (Nikolosky, 1978). The longitudinal replace-
ment of fish species as noted by Hutchinson (1939), 
Burton and Odum (1945) were associated with  
specialized fish population of high altitudes, while 
Edds (1993) studied the fish assemblage on the basis 
of longitudinal zonation on Gandaki river in Nepal and 
observed the variation in fish species in different  
longitudinal zonation formed by the river. Singh and 
Kumar (2000) classified the fishes in different altitud-
inal zones, while Nautiyal (2001) also observed the 
altitudinal variation in the fishes and classify in  
different altitudinal zones in Garhwal Himalaya. Most 
of the small important streams of upper Ganga river 
system in Garhwal Himalaya remain unnoticed from 
fish diversity  and river ecology view point. However 
some work has been conducted by Badola (1975), 
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Sharma (1984), Singh et al. (1987), Dobriyal and 
Kumar (1988), Bisht et al. (2009), Agarwal et al. 
(2011), Agarwal and Singh (2012) on the ecology and 
fish fauna of some of the tributaries of Ganga river 
system. Badola and Singh (1981a, 1981b) described 
that hill streams have low temperature, clear water, and 
high content of dissolved oxygen, neutral pH, low  
carbon dioxide and fast current. Supporting factors are 
also responsible for the abundance and good  
distribution of fish fauna among these small hill stream 
tributaries. Therefore, in the present study an attempt 
had been made to study the comparative seasonal  
distribution and relative abundance of fish fauna of 
small hill-streams Bachan gad of River Alaknanda and 
Kakda Gad of river Mandakini from Garhwal  
Himalaya. 

MATERIALS AND METHODS 

The present research work has been conducted on 
Kakda Gad of river Mandakini and Bachan Gad of 
river Alaknanda in district Rudraprayag. From each 
tributary five sampling stations (sites) were selected 
for monthly sampling of physico-chemical parameters 
and collection of fishes for the taxonomical study as 
method given by APHA, 1995 were followed. Overall 
ten sampling sites spread over two tributaries viz. 
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Bachan Gad and Kakda Gad were selected (Fig.1) The 
study was conducted during April 2009 to March 
2012. Fish sampling was done monthly at all selected 
sites, up to a 2-5 km distance in each river, by use of 
Cast net, Gill net and other fishing methods. The mesh 
size of Cast net and Gill net were 2.0-3.0 cm and 2.0-
10.0 cm, respectively. The fish records from local  
fishermen were also regularly noted at each site. 
Site of Bachan Gad: Bachan Gad is a Tributary of 
river Alaknanda in Rudraprayag district of Uttara-
khand (Fig. 1a). The origin point of this tributary is at 
an altitude of 2500 m (8202.10 ft), from the Lirkhal 
Dhar (hills) situated longitudinally 300 10’ 03.50” 
North and latitudinal 780 51’ 15.05” East in  
Rudraprayag district of Uttarakhand. Confluence with 
Alaknanda of this Bachan Gad is at altitude of 650 m 
(2132.5 ft) situated longitudinally 300 14’ 35.8” N and 
latitudinal 780 51’ 45.03” E. It is a small spring fed 
tributary and have a good source of fish diversity in. In 
this tributary five sites were selected viz. S1.Navgaon 
(605.94m a.s.1), S2.Khankra (733.35m a.s.1), S3.Sipry 
(870.81m a.s.1), S4.Kandai (1031.75m a.s.1) and 
S5.Pata (1418.23m a.s.1.). Each sampling site was 
located 3 to 4 km. from each other and the total length 
of the Gad was 14.5 km. The drainage pattern varied 
from dendritic to trellis type along the moderately 
sloping and flat or gently sloping ground, respectively.  
Site of Kakda Gad: Mandakini is an important paren-
tal stream of Alaknanda (Fig. 1b). The diverse and 
endemic freshwater fish fauna in river Mandakini are 
supported by many small tributaries. Kakda Gad is one 
of the tributaries of river Mandakini which is  
approximately 15.5 km long. Geographically, this  
valley is situated between the latitudes 300 26’55” to 
300 31’50” N and longitudes 790 5’50” to 790 13’50” E. 
The origin point of the tributary is at 3680 m (12073.5 
ft.) from the Tungnath Hills (Chandara Shila) situated 
longitudinally 30029’49.40” N and latitudinally 
79012’15.84” E. Confluence with Mandakini of this 
stream is at Kund (near Gupta Kashi, Kedar Nath road) 
at a longitude of 300 29’26.35” N and latitude 790 

05’02.18” E. Kakda gad catchment is approximately of 
59 km2. The confluence point of the tributary is at 960 
m. (3149.6 ft).  This tributary is an important source of 
fish diversity of the Mandakini river. Kakda Gad is a 
small spring fed tributary where five sites were  
selected viz. S1.Kund (984.504m a.s.1.), S2.Mastura 
(1142.09m a.s.1.), S3.Silgut (1246.63m a.s.l.), S4.  
Makumath (1457.25m a.s.1.) and S5. Pingalpani 
(1993.70 ma.s.1.).Each sampling site was located 3 to 
4 km. from each other and the total length of the Gad 
was 15.5 km. The drainage pattern varied from  
dendritic to trellis type along the moderately slopping 
or gently sloping ground, respectively.  

RESULTS 

The relative abundance and seasonal distribution of the 
fish fauna on the basis of variation in altitude and  

longitude in these two tributaries has been shown in 
tables 1 and 2. Overall 24 species belonging to 2  
orders, 3 families, 5 sub-families and 9 genera were 
recorded from these two tributaries viz. Bachan Gad 
and Kakda Gad. Mostly fish species were common in 
these tributaries, while the difference was noted in 
quantity where some species were abundant and some 
were absent. The detailed study of each tributary is as 
follows: 
Bachan Gad: Total 23 species; belonging to 2 orders, 
3 families, 5 sub-families and 9 genera of the fish  
speceis were identified from Bachan Gad. Variation in 
the availability of fishes has been recorded from each 
site of this stream (Table 1). 
During the study period, the highest diversity was  
recorded during monsoon season. The most abundant 
species recorded from Bachan Gad was Schizothorax 
sp., followed by Barilius, Noemacheilus, and  
Pseudecheneis in all the seasons, while 
Schizothoraichthys progastus was recorded rarely from 
site S-1 (Navgaon) and S-2 (Khankra) only in  
monsoon season. It was noticed that N. stariatus was 
totally absent from this stream. Maximum fish fauna 
was recorded during monsoon season due to migratory 
behavior of some fishes and change in physico-
chemical nature (temperature, dissolved oxygen (DO), 
water velocity, pH and turbidity). Some other factors 
like long stream length as well as stream geometry 
(viz. stream shape, nature of stream profile, average 
gradient, slope and circularity index, etc.) affected the 
availability of fishes. 
Kakda Gad: A total number of 20 species were  
identified from this stream. Seasonal distribution and 
availability of fishes from each site is given in table 2. 
Tor putitora, T. tor, S. progastus and N. gangeticus all 
together were found absent from Kakda Gad during the 
study period (2009-12). Barilius bendelisis was the 
most abundant species, followed by Pseudecheneis 
sulcatus and Noemacheilus sp. and Schizothorax sp., 
respectively. The maximum fish fauna was recorded in 
monsoon season during the study period. 

DISCUSSION 

The present study is based on altitudinal and  
longitudinal basis. Geographically, these streams rise 
from the water divided zone of Alaknanda and  
Mandakini Rivers are located in the lower Alaknanda 
basin. These streams are of different orders, i.e. fourth 
order (Bachan Gad) and fifth order (Kakda Gad) and 
with their different profile nature. 
During the study period, snow trout (S. progastus) and 
mahseer (Tor putitora, Tor tor) have been observed in 
Bachan Gad during the monsoon season. This is due to 
the breeding migration and availability of basic fish 
food items (macro-zoobenthos, algae, diatoms and zoo
-planktons). The highest densities of the basic food 
items for the fishes are available viz. diatoms,  
protozoans, algae and macro-zoobenthos from Bachan, 
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which attract the good variety of fishes towards these 
tributaries. Similar opinion has also been given by 
Singh and Kumar (2000). 
In streams and rivers, the changes taking place along 
their length are directly related to the physico-chemical 
nature, water depth, water current velocity,  
sedimentation of bottom and their turbidity. All these 
factors which change along the length of streams are 
also the factors, which control the distribution of the 
various sections of the biotic fauna and flora 
(Bahuguna and Badoni, 2002). The running water  
velocity is directly related to the biota zonation 
(Hynes, 1970). Such types of studies on running water 
revealed the reported existence of a zonal distribution 
of animals by many workers (Steinmann, 1907;  
Shelford, 1911; Thienemann, 1912 and Illies, 1963). In 
Western Europe, the fish classification was given on 
the basis of zones (Huet, 1959). Basically distin-
guished four zones were named after characteristics 
fishes; trout (Salmo), grayling (Thymallus), barbel 
(Barbus) and bream (Abramis), usually followed one 
another to the down order of the river (Huet, 1959). 
Huet has also shown that there was a fairly clear  
relationship between the slope of the stream and the 
fish zone that it harbored, and this slope decreased for 
a given zone the wider the stream. In the present study 

the morphometry has been recorded of these two 
streams. Slopes in degree of each stream were  
recorded for. Bachan Gad  as 7.310, and for Kakda Gad 
as 10.230. 
The difference in the availability of the fishes was  
recorded from all these tributaries due to their different 
sloping nature. Among these,  maximum fish fauna 
was recorded from Bachan Gad (low gradient records); 
while the minimum fish fauna was recorded in Kakda 
Gad (high gradient records). The difference in the 
availability of fish fauna was directly related to the 
nature of profile and the slope of these tributaries, 
which affects the migration and breeding grounds of 
the fishes inhabited in the main river Alaknanda and 
Mandakini. The same has been noticed in other parts 
of the Uttarakhand river system (Uniyal, 2003). 
The Substratum is the major factor, which influence 
the distribution and abundance of fish fauna (Bisht et 
al., 2009). These two tributaries possess rocky  
substratum with big boulders and pebbles, which 
forms the most favorable breeding grounds for the 
fishes, especially for Barilius Tor, Schizothorax, Glyp-
tothorax sp, etc. Developing, hatchlings, hiding in 
crevices of rocks, stones and gravel, react differently 
to the current and turbidity of water (Shrestha, 1993; 
Uniyal, 2003).  
River length is an important factor which affects the 
fish habitat of the study area in gradient of the stream. 
Higher gradient showed the less amount of fish fauna. 
In Kakda Gad found a high gradient, the stream g 
radient gradually rose towards the source, which 
showed 0.175484 gradient. Therefore, low quantity of 
fishes was observed in this stream. Besides, the stream 
gradient of Bachan Gad was found to be low as 
0.127586 and therefore,, the fishes were found in 
higher quantity of  this stream. 
Fast current and breeding season of these fishes force 
them for upward and downward migration too. 
Amount of water is also responsible for variation in 
distribution, because the amount of water affects the 
valley length and valley width. The fishes  move in 
higher quantity in a narrow stream valley of these 
tributaries, rather than the wider valley of rivers 
Alaknanda, and Mandakini. Thus, stream geometry 
also plays a significant role to determine the fish  
habitat, fish breeding ground and fish migration along 
the stream. Longer stream length increases the  
abundance of fauna. Fish communities change along 
the length of rivers. Similar observations have been 
reported by Kleerekoper (1955), Oliff (1960), Chacko 
and Ganpati (1952) and Allen (1960).  
Overall the variation in seasonal distribution and  
relative abundance of fish fauna is directly related to 
changes in physico-chemical nature, variation in  
altitude and longitude, channel course and water  
discharge, eco-morphological adaptive organs of the 
fishes.  
In the present study, minimum fish species were found 
at S1 and S2 in all the seasons and in both the  

Yogendra Singh et al. / J. Appl. & Nat. Sci. 6 (1): 298-303 (2014) 

Fig.1. Location map of study area: a)  Bachan Gad stream  
of river Alaknanda; b) Kakda Gad stream of river  
Mandakini of Ganga river system in district Rudraprayag 
(Garhwal). 

Fig.2. Longitudinal profile of streams illustrating species 
distribution.  
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tributaries. While, maximum species were found at S3 
and S4, and again, it decreased at S5. The reason  
behind less diversity of fish fauna near S1 and S2 may 
be because that these sites are near the confluence of 
the tributaries to the main river. The confluence being 
most affected by the human activities poses a danger 
and unfavorable zone for the fish fauna for their  
survival. 
It was concluded that the regulation of a river by 
means of a dam, barrage or weir, triggers dramatic 
changes in the environment affects the biotic  
communities including fish. The fish fauna is directly 
related to water quality, habitat, and river regulation, 
etc. Among the most widespread and drastic of  
disturbances, the important ones are the damming of 
rivers for hydropower generation, flood control,  
recreational uses etc, of which former one is being 
most common phenomenon in Himalaya. Attention is, 
therefore, drawn towards judicious and thoughtful 
management of valuable resources in order to preserve 
the diversity of the fish fauna. 
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