
  
 
  
Open Access Article 

Received: October 05, 2021 / Revised: October 31, 2021 / Accepted: November 30, 2021 / Published: December 31, 2021  

About the authors : Parimala B. 

Corresponding author- *Email: parimala.bb@gmail.com 

第 48 卷第 12 期 

2021 年 12 月 

湖南大学学报（自然科学版） 
Journal of Hunan University（Natural Sciences） 

Vol. 48. No. 12. 
December 2021 

DIVERSITY OF FISHES IN RELATION TO HABITAT OF FRESHWATER BHIMASANDRA 
POND IN TUMAKURU, KARNATAKA, INDIA. 

Parimala B. 
Assistant Professor, Department of Zoology, University College of Science, Tumkur University, 

Tumakuru. India.572103  e.mail: parimala.bb@gmail.com 
 
ABSTRACT 

The present investigation has been conducted during the period between January to December 
2018 to assess the fish diversity profile in freshwater Bhimasandra pond in Tumakuru, Karnataka. It 
is a natural pond it catches runoff water from the surrounding area and also treated effluent water from 
water treatment plant is flowing into the pond. In this paper an attempt has been made to document 
fish biodiversity and composition of fish community in light of physical habitat quality.  A total of 24 
species belonging to 20 genera, 10 families and 6 orders were recorded.  The groups of fishes include 
major carps (5 species), minor carps (1 species), carp minnows (2 species), Cat fishes (6 species) 
ornamental (1 species), larvicidal fishes (1 species), snake fishes (1 species), murrels (2 species) and 
other fishes (5 species). The major carps, murrels, catfishes, minor carps and other fishes are 
commercially important. Among the collected species Cyprinidae family was most dominant 
constituting 41.66% followed by Bagridae family with 12.50% of the total fish species. Carp fishes 
34.78%, Catfishes 39.13% and miscellaneous fishes 26.09% were observed in the present study.  All 
fishes are useful as food fishes except Ambassis and Gambusia, which are useful as ornamental and 
larvicidal fishes.  
Key words: Bhimasandra, Freshwater, Pond, Fish fauna, Effluent. 

抽象的 

目前的调查是在 2018 年 1 月至 2018 年 12 月期间进行的，以评估卡纳塔克邦 Tumakuru 淡水 

Bhimasandra 池塘的鱼类多样性概况。这是㇐个天然池塘，它收集来自周边地区的径流水，

并且来自水处理厂的处理过的污水流入池塘。本文试图根据物理栖息地质量来记录鱼类的生

物多样性和鱼类群落的组成。共记录到20属10科6目24种。鱼群包括主要鲤鱼（5种）、小鲤

鱼（1种）、鲤鱼（2种）、猫鱼（6种）观赏鱼（1种）、杀幼鱼（1种）、蛇鱼（1种） )、

murrels (2 种) 和其他鱼类 (5 种)。主要的鲤鱼、鲱鱼、鲶鱼、小鲤鱼和其他鱼类具有重要的

商业价值。在收集的物种中，鲤科占优势，占41.66%，其次是鲱科，占鱼类总数的12.50%。
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在本研究中观察到鲤鱼 34.78%、鲶鱼 39.13% 和杂鱼 26.09%。除可用作观赏鱼和杀幼虫的 

Ambassis 和 Gambusia 外，所有鱼类均可用作食用鱼。 

关键词：Bhimasandra，淡水，池塘，鱼类区系，污水。

Introduction 
Fishes are cold blooded vertebrates 

adopted for aquatic mode of life, which breathe 
by means of pharyngeal gills, propelling and 
balancing themselves by means of fins (1) 
Jhingran, 1982). At presently, nearly 22,000 fish 
species were identified. Of these 40% are 
inhabitants of fresh and inland waters. A majority 
of these fishes are found in the tropical waters. In 
India, it is estimated that about 2500 fish species 
are found within which around 930 species are 
freshwater fishes. The freshwater fishes are 
distributed amongst approximately 20 orders, 
100 families and 300 genera 2 (Daniels, 2000).   

Fish is a rich source of food. They 
provide many products and by-products.  In the 
study area the fish catching is a major source of 
livelihood of many fishermen and inhabitants.  
From the survey of literature, it was evident that, 
many workers have studied the fish fauna of 
different water bodies.  Fishes of the inland water 
bodies of the Indian sub-continent have been 
subject of study since last century, Hamilton and 
Buchanan 3 (1822), Day 4 (1889), 5 Misra (1962), 
6 Jayaram (1981),7 Talwar and Jhingran (1991),8 
Rao et al. (1999).  Indian inland water resources 
are diversified, as they are plentiful. Lentic water 
bodies contribute the single largest inland fishery 
resource both in terms of size and production 
potential. 

Ichthyo fauna of a lentic habitat 
represents the fish faunal diversity and their 
abundance.  Indian water bodies preserve a rich 
variety of fish species which support to the 

commercial fisheries. The present study deals to 
observe the fish diversity in relation to their 
habitat characterization in freshwater 
Bhimasandra pond in Tumakuru, Karnataka.    

Study Area 
The study was carried out at Bhimasandra pond 
which is geographically located in between 
13°20′ 37'' N 77°03′59ʺ. It is in the 860 meters to 
678 meters elevation range (Fig-1). Highest day 
temperature was recorded in between 29°C -
37°C. The Bhimasandra pond is recognized as a 
heaven for water birds in Tumkur City. This 
pond attracts rare migratory birds throughout the 
year. Besides various domestic and agricultural 
uses, it is a main source of fishing, which takes 
place during early hours of each day. 
 
Fig 1: Satellite View of Bhimasandra Pond 

 
Methods and materials 

The present investigation was carried out 
during January to December 2018 and fishes 
were collected using traps, cast nets and gill nets 
with the help of local fishermen. The fishes were 
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transferred to 5% formaldehyde solution. The 
specimen were brought to the laboratory and they 
were identified using reference books by Day 4 
(1889), Jayaram 6 (1981), Talwar and Jhingran 7 
(1991).  

In the present study, diversity has been 
measured by the number of species (species 
richness) and by using the two indices, Shannon-
Weiner H1 (1949) 9and Simpson’s (D) 
indices(1949)10.  

Results and Discussion 
During the study period different fish 

diversities found in the study area can be 
observed from the Table 1, 2 and 3.  It can be 
seen from the results that the area is rich in 
Ichthyo fauna.  Fishes belonging to 6 orders and 
10 families were identified during the study (Fig. 
3).  Many of these identified fishes have 
economic importance and fishermen sold these 
collected fishes in the local market. They provide 
the financial support to the locals. Though some 
species like glass fish, Ambassis and Pseudo 
ambassis, are present, their use as aquarium 
fishes is not carried out in the area.  Further 
studies are required to find out the population 
status of such fishes so that they can be exploited 
for use in aquaria which will increase the 
financial input of the fishermen.  Many fishes 
like Channa species, Clarias sp., fetch good price 
as they remain alive even after reaching the local 
market.  The results are along the trends 
described by Arunachalam et al. 11 (2002), who 
reported Garra mulya, Rasbora daniconious as 
commonest forms in Maharashtra, while Puntius, 
Osteobrama and Salmostoma as rare, while 
studying fauna of some streams and rivers in the 
Western Ghats of Maharashtra state. 

Similar results have been obtained by 
Yadav 12, 13 (2000 and 2003) working on Western 

Ghats.  Further studies are necessary to study the 
migratory behaviour of fishes and breeding 
habits of the endemic and rare species.  
Chandrasekhar 14 (2004) working on fishes in 
Krishna river at Hyderabad, reported that the 
fishes belonging to Cyprinidae and Siluridae 
dominate the catch and present study shows 
similarities when compared with it. 

Larvivorous fishes of exotic origin such 
as Gambusia which breeds successfully in the 
area and are available in large numbers.  They 
could be used by the rural and urban population 
for the control of mosquitoes as suggested by 
Chandra et al. 15 (2008). 

Khabade et al. 16 (2007) have studied fish 
fauna from five reservoirs in the Kolhapur 
district, he has observed and suggested change in 
fish fauna was due to construction of the 
reservoirs.  

Among the total 24 fish species recorded 
in the present study area. The groups of fishes 
include major carps (5 species) 20.83%, minor 
carps (1 species) 4.17%, carp minnows (2 
species) 8.33%, Cat fishes (6 species) 25 % 
ornamental (1 species) 4.17%, larvicidal fishes (1 
species) 4.17%, snake fishes (1 species) 4.17%, 
murrels (2 species) ) 8.33%  and other fishes (5 
species) 20.83% (Fig.2). (Table 3).  Among the 
collected species Cyprinidae family was most 
dominant constituting 41.66% followed by 
Bagridae family with 12.50% of the total fish 
species. Carp fishes 34.78%, Catfishes 39.13% 
and miscellaneous fishes 26.09% were observed 
in the present study (Fig.3).  

Based on their food and feeding habits, 
the fishes of Bhimasandra pond can be 
categorized into herbivores, carnivores, 
omnivores and planktonvores. 
 
Different category of fishes 
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1.  Carnivores or predators 
All murrels, Aorichthys sp., Mystus sp., 

Notopterus. 
2.  Herbivores or planktonvores 

Salmostoma sp., Labeo rohita, 
Ctenopharyngodon idella. 
3.  Omnivores 

Cirrhinus mrigal, Cyprinus carpio, 
Clarias, Heteropneustes, Puntius sophore, 
Gambusia affinis.  
Two habitats types were identified as (Table-3) 
Type 1 (Site- 1), on the basis of Rosgen 17 (1996), 
Anon 18 (2000) and Type 2 (Site 2) on the basis 
of Kristolic et al. 19 (2006) in the present study.  
Site 1 has reluctantly slow current and usually 
formed at stream channel bends, and deepest 
region with fine substrate at the bottom formed 
by a naturally occurring obstruction such as bed 
rock contours, large gravel bar and 
comparatively good water quality. Site 2 can be 
distinguished by moderate current, medium 
depth and comparatively low water quality due 
to the discharge of treated water  from domestic 
effluent treatment plant. It can have good mixture 
of aquatic life depending on the quality of the 
habitats. 

Similar studies made by Johal 20(2002) in 
nine streams of the river Ghaggar, Yamuna and 
Sutlej describe physical habitats characteristics 
in relation to fish biodiversity.  Maximum 
numbers of fish species are recorded from the 
Type 1 habitats and Cyprinids are the most 
dominant group in both habitats.  

The higher species diversity found in the 
Type 1 habitat, when compared to the Type 2 can 
be explained as a result of the habitat complexity 
and habitat volume as already documented for 
other temperature and tropical streams 
21(Gorman and Karr, 1978).  Similar findings 
were registered in seven streams studied in the 

Central and North America, where not only the 
habitat volume but also the historical factors 
affecting the number of available species for 
colonization – facilitating or inhibiting migrant 
species – must be responsible for the number of 
species in a particular site 22(Angermeier and 
Schlosser, 1989). 

Both Shannon-Weiner index and 
Simpson’s index of diversity followed almost the 
same pattern of fluctuation with peaks in rainy 
season. Diversity indices of fish fauna in 
Bhimasandra pond as recorded below (Fig. 4). 

Simpson's Index  0.91 
Shannon Weiner Index 2.76 
Simpson's Reciprocal Index 11.11 

Bhimasandra pond is moderately diverse 
during the rainy season with a rising trends 
beginning from July. It has been found that, 
species like Oreochromis mossambicus, Ompak 
bimaculatus and M. vittatus contributed 
significantly towards the high production from 
the pond during monsoon, and there had been no 
sign of decreasing trends in diversity even under 
stressed condition 23 (Dey and Kar, 1990). 
However, the decreasing trend in diversity index 
during the other seasons mainly due to 
competition, pollution and over-fishing 24 

(Devashish Kar et al., 2006). 
The decline observed in the population of 

fish species in Bhimasandra pond could be 
attributed to the interactions of many factors 
among which are; 
 Over exploitation of the species  
 Impact of human activities on the pond 

watershed  
 Discharge of treated water from domestic 

effluent treatment plant.  
 Alterations in the pond habitat and loss of 

habitat 
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 Introduction of exotic or introduced 
species 

 Habitat restoration and enhancement 
 Intensive breeding and stocking of the 

species  
 Control of non native species  
 Education and awareness  

The fishes from Bhimasandra pond 
results showed that the number of fish species 
were less than found in running water bodies 
such as rivers. This is probably because some 
fishes live in moving water, in deep water, or on 
the sand. This finding was similar to Kakkaeo et 
al. (2002) found 34 species from 13 families in 
Lamtakong dam reservoir. Chookajorn et al. 
25(2002) reporting on the biodiversity of fishes in 

Pasak Cholasit dam an showed that 120 species 
from 34 families were collected before 
constructing the dam whereas only 102 fish 
species in 17 families were found after 
construction. This study suggests that the 
variation of fish species in water 25 resources 
developments is determined by environmental 
conditions such as location, water volume and 
water conditions. Recently, the diversity and 
density of fish have decreased due to over 
fishing, eutrophication and anthropogenic 
activities.   
Table 1.  Fish biodiversity status and Abundance 
in Bhimasandra pond of Tumakuru, Karnataka, 
India. 

Species Population status Abundance 
Biodiversity status 
(IUCN, 1990) 

Order : Osteoglossiformes 
Family : Notopteridae 

   

Notopterus notopterus Common ++ LR-nt 

Order : Cypriniformes 
Family : Cyprinidae 

   

Catla catla Common +++ VU 

Cirrhinus mrigala Fairly common +++ LR-nt 

Cyprinus carpio Common +++ LR-lc 

Labeo kawrus Rare +  

Labeo rohita Common ++ LR-nt 

Osteobrama cotio cunma Common ++ NA 

Puntius sophore Common ++ LR-nt 

Salmostoma untrahi Rare ++ NA 

Ctenopharyngodon idella Fairly common ++  

Garra kempi Fairly common +  

Family : Homalopteridae    

Nemacheilus denisoni Rare + NA 

Order : Perciformes 
Family : Channidae 
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Channa striatus Common ++ LR-nt 

Channa marulius Common + LR-nt 

Order : Siluriformes 

Family : Bagridae 

   

Sperata  seenghala Uncommon ++ NA 

Mystus cavasius Common + LR-nt 

Sperata aor Common ++ NA 

Family : Clariidae    

Clarias batrachus Uncommon - VU 

Heteropneustes fossilis Common ++ VU 

Order : Cyprinodontiformes 
Family : Piecilidae 

   

Gambusia officinis Exotic common +  

Order : Percomorpha 
Family : Ambassidae 

   

Ambassis kopsii Common ++ NA 

Pseudoambassis ranga Uncommon + NA 

Family : Chichlidae    

Oreochromis mossambicus Exotic common ++ NA 

Family : Gobitidae    

Glossogobius giuris Uncommon - LR-nt 

 

+++ = 
Most 
abundant 

++ = Abundant + = 
Less 
abundant 

- = Rare 

LR-nt = 
Lower Risk 
near 
Threatened 

VU = Vulnerable 
Lr-
lc 

 
Lower Risk 
Lest concern 

NA = 
Not 
assessed 

 
Table 2.  Major group of fish fauna in Bhimasandra pond of Tumakuru, Karnataka, India. 

Name (Species) Scientific name 

Major carps (5) Labeo rohita, Cirrhinus mrigala, Cyprinus carpio, Ctenopharyngodon 
idella 

Minor carps (1) Labeo fimbriatus 
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Murrels (2) Channa striatus, Channa marulius 

Cat fishes (6) Clarias batrachus, Heteropneustes fossilis, Ompok bimaculatus, 
Aorichthys aor, Aorichthys seenghala, Mystus cavasius 

Snake fishes (1) Mastacembalus armatus 

Carp Minnows (2) Salmostoma untrahi, Puntius sophore 

Ornamental fishes (1) Ambassis kopsii  

Larvicidal fish (1) Gambusia offinis 

Other fishes (5) Oreochromis mossambicus, Pseudoambassis ranga, Notopterus 
notopterus, Osteobrama cotio and Garra kempi 

Table 3.  Observed habitats characteristics of fish species in the present study 
Habitat Characteristics : Type 1 ( Site-1) Habitat Characteristics : Type 2 (Site- 2) 

Slow current ; boulder, edges undercut bank ; 
woody debris ; good highest depth ; Riparian 
cover, cover area 65%, substrate pebble, gravel, 
sand, silt, land use negligible 

Swift moving areas characterized by 
predominantly smooth to slightly tubular flow, 
water depth is typical 1-4 feet deep.  Formed by 
a gently sloping bed with a fairly consistent and 
uniform depth.  

Species composition Species composition 
Notopterus notopterus 
Labeo rohita 
Cirrhinus mrigala 
Catla catla 
Cyprinus carpio 
Puntius sophore 
Mystus cavasius 
Mystus seenghala 
Aorichthys aor 
Ompok bimaculatus 
Clarias batrachus 
Heteropneustes fossilis 
Oreochromis mossambicus 
Mastacembelus armatus 
Channa striatus 

Osteobrama cotio 
Mystus seenghala 
Aorichthys aor 
Ompok bimaculatus 
Mastacembelus armatus 
Channa punctatus 
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Fig. 2. Percentage occurrence of groups of fish 
fauna in Bhimasandra pond of Tumakuru, 
Karnataka, India. 

 
Fig. 3. Percentage of fish families in 
Bhimasandra pond of Tumakuru, Karnataka, 
India. 

 
Fig. 4. Diversity indices of fish fauna in 
Bhimasandra pond of Tumakuru, Karnataka, 
India. 
Conclusion: 

The low diversity and declining 
population density of the fish species were 
attributed to the interactions of many factors in 
the pond such as over exploitation of the species, 
low rate of breeding, unfavourable habitat, 
pollution, introduction of exotic species. To stop 
further decline of the species from Bhimasandra 
pond, various conservation measures such as 
stoking of the species, habitat restoration, control 
of invasive species, public awareness and 
education should be geared towards the species 
to enhance the fisheries of the pond, improve 
aesthetical, economic value and preserve the 
genetic diversity of the species.  
The study reveals that, a rapid decline in fish 
diversity at treated sewage discharge zone of the 
pond.  In the polluted stretch of the waterbody 
tolerant species such as O. mossambicus is 
thriving well and commercially important and 
sensitive native species such as Labeo and 
Puntius sp. are considered to be threatened by 
increasing water pollution. 

These investigations would be used as a 
tool for controlling the water pollution and 
conserving the fish species in the Bhimasandra 
pond. 
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