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Abstract

Daroji lake in Karnataka is an important freshwater system in a
semi-arid environment, with limited studies of its ichthyofaunal
characteristics. This study establishes baseline data on fish diversity,
commercial value, and conservation status through periodic field
observations and structured interactions with the local fishing
community. A total of 15 fish species belonging to different taxonomic
groups were recorded, with the order Cypriniformes and family Cyprinidae
emerging as the dominant taxonomic groups.The fish assemblage
includes native and exotic species, with Indian Major Carps, Grass carp,
and Common carp sustaining the local economy. Most species were
categorized as Least Concern under [UCN criteria, whereas the presence
ofthe “Near Threatened” Ompok bimaculatus highlights the reservoir’s
conservation significance despite anthropogenic pressures such as
industrial pollution and fluctuating water levels. The study highlights
that sustainable management must balance fishery production with
biodiversity preservation by prioritizing indigenous species stocking,
protecting habitats for vulnerable fish, and implementing consistent
water quality monitoring.
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Freshwater ecosystems are one of

the most complex and important parts of
nature’s diversity, and fish diversity is one of
the best indicators of an aquatic ecosystem’s
condition and services. Fresh water fish species

are a significant component of the aquatic eco-
system, and are essential for the global bio
diversity?’. They are important ecological
players, facilitating nutrient cycling, trophic
regulation and ecosystem stability in aquatic
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ecosystems*. They are a food chain at both
its top and bottom, keeping the populations of
other species from becoming too numerous and
maintaining a healthy food web. In addition to
their ecological functions, freshwater fish are
also a major source of animal protein for
billions of people and a key livelihood for rural
populations in developing nations through catch
fisheries and aquaculture activities''. However,
fish are a vital source of micronutrients and
good quality protein in many developing regions,
where they are the most affordable and available
food, playing a critical role in food security’.

Globally, Asia is recognized as a hotspot
for freshwater biodiversity; specifically, India
ranks among the top 25 countries for endemism
and third in Asia for overall freshwater fish
diversity'®*. This biological wealth flows
throughout an extensive network of rivers,
streams and lakes. India has an estimated 1,000
species of freshwater fishes and accounts for
around 7.7% of the total fish biodiversity in
the world***, The rich ichthyofauna highlights
the importance of freshwater ecosystems in
the country’s biological legacy and economic
structure, offering livelihood opportunities to
millions of fishers and sustaining centuries-old
traditional practices®*.

Lakes and natural lentic systems are
important areas of ichthyofauna support, and
have an important role in regional fisheries
(including fisheries resource management) and
regional biodiversity conservation, especially
where natural flowing rivers have been altered®**.
In India, such inland water bodies (natural
lakes or large-scale man-made impoundments)
represent a sizable proportion of fisheries
resources***, The country has an extensive

lentic water body which consists of about
19,000 small, 180 medium and 56 large
reservoirs and lakes, having a great potential

to increase national fish production®*!,

Freshwater ecosystems face intense
anthropogenic pressure, making fish a highly
threatened group despite their ecological
importance®. A primary threat is the
introduction of exotic species like common
carp (Cyprinus carpio) and tilapia, which
outcompete native fish for food and nesting
sites, leading to long-term population
alterations”*. In Karnataka, approximately
13.6% of fish diversity is exotic, often displacing
indigenous species and causing the
homogenization of aquatic food webs’.
Furthermore, industrial pollution, agricultural
runoff, and climate change severely impair the
recruitment, growth, and survival of sensitive
native species''*®. These issues are critical in
endemic-rich areas like the Krishna River
basin, which hosts at least 28 endemic and 8
threatened species>!*. Addressing these cum-
ulative risks requires systematic regional
assessments to implement targeted conservation
measures and prevent local extinctions®!#,

Many of the reservoirs and lakes in
peninsular India are not scientifically well
explored, despite their documented
significance for inland fisheries. This poses a
severe knowledge gap concerning their
ichthyofaunal assemblages and the particular
ecological dynamics that drive them®!”. The
current study fills the void by arriving at key
baseline information regarding the ichthyofaunal
com-position, commercial value and conservation
status of the fish species in Daroji Lake,
Karnataka. Anthropogenic perturbations
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including high fish stocking densities and the
spread of exotic species have the potential to
affect native commu-nities and can only be
evaluated with comprehensive data’?’. In
addition desert and semi-desert lakes such as
the Daroji are especially vulnerable to changes
in the water level, which may have a profound
effect on community structure®. This investigation
sets a baseline and seeks to give a framework
to guide work on developing sustainable fisheries
management and regional conservation action
plans. Overall, the work presented here is a
step towards advancing broader national
initiatives for protecting freshwater ecosystems,
which ensures the use of resources in a
manner that does not compromise ecological
balance and biodiversity preservation’.

Study area :

Daroji lake is situated in the Ballari
district of Karnataka, India (15°13'55.76" N,
76°40'16.84" E) (Fig. 1). The water body is
spread across a semi-arid landscape and is fed
by inflows from the Tungabhadra dam through

the Narihalla stream, with an overall length of
about 3 km. The lake undergoes large amplitude
seasonal oscillations in water level, especially
in summer. The adjoining landscape is comprised
of farmlands, rocky hillocks and is almost
adjacent to a Daroji Sloth bear sanctuary.
Geologically, the area is located within the old
formations of the Peninsular spread and these
formations contain high concentrations of iron
minerals resulting in the development of the
industries in the area. The lake therefore is a
“natural” freshwater body under both natural
hydrological control and anthropogenic
influence, mainly arising from agricultural and
industrial use which affects the habitat of its
indigenous fish fauna.

Collection and identification of fishes :

The study was performed during 24
months (October 2023 to September 2025) to
reflect the seasonal variations in the fish
community structure. Fishery and economic
data collections were carried out extensively
from January to May, the months when fishing
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activity is high. The fish were collected with
the help of local fishermen, using gill nets of
different mesh widths. A 10% formalin solution
was used to preserve a representative sample
for laboratory analysis, which were photographed
in their native habitat to record their natural
color and features®. Taxonomic identification
was made by looking at the morphometric and
meristic characteristics and using standard keys
for both common and rare species established
by Talwar and Jhingran®* and Jayaram'*
respec- tively. The IUCN Red List criteria
have been applied to assess the conservation
status of recorded fish species. Every species
was given a section of the list (Least Concern,
Near Threatened, etc.). Commercial species
of fish were identified through the market
survey and stakeholder discussions, based on
the presence of a particular fish species in
commercial markets consistently, frequent
catches followed by local fishers and economic
value of the fish.

Throughout the study period (October
2023 to September 2025), 15 species of fish
were recorded at Daroji lake through regular

field visits and interactions with fishers in the
area (Table-1). The recorded ichthyofauna
consisted of several taxonomic groups, with
Cypriniformes showing the greatest number
of species (Fig. 2). Catla catla, Labeo rohita,
Cirrhinus mrigala, Labeo calbasu, Cyprinus
carpio and Systomus sarana were the most
prominent genera of the family Cyprinidae. In
India, a large number of reservoirs, lakes and
riverine systems have been reported to be
dominated by Cyprinidae and therefore cyprinids
form a significant proportion of the inland
fisheries due to their wide environmental tolerance,
effectiveness in food capturing and high
commercial value!®3*%%, The dominance of
Cypriniformes was also observed in the studies
conducted on the ichthyofaunal diversity in
Hiramandalam Reservoir, Udayasamudram
Reservoir and Siddheshwar Reservoir?®3#,
A similar dominance of the cyprinidae was
observed in the 72 fish species identified in
the Gose Khurd Reservoir, Maharashtra®. The
presence of Cyprinidae in all the freshwater
bodies of India adds to their importance in the
ecology and economy of the area as an aqua
culture species*’>,

Table-1. List of fish species recorded from Daroji lake with origin and IUCN status

S1.No | Order Family Species Common |Origin |IUCN
name status
1 Cypriniformes | Cyprinidae Cirrhinus Mrigal Stocked |LC
mrigala native
Xenocyprididae | Ctenopharyngodon |Grass Stocked [ LC
idella carp exotic
Cyprinidae Labeo catla Catla Stocked |LC
native
Cyprinidae Labeo rohita Rohu Stocked |LC
native
Cyprinidae Labeo calbasu Orange fin| Stocked | LC
labeo native
Cyprinidae Systomus sarana |Olive barb [ Natural |LC
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native

Cyprinidae Cyprinus carpio| Common | Stocked | LC
carp exotic

2 Perciformes Channidae Channa striata | Snakehead | Natural | LC
edmurrel | native

Ambassidae Parambassis Indian glassy| Natural | LC
ranga fish native

Cichlidae Oreochromis Nile tilapia | Stocked | LC
niloticus exotic

3 Siluriformes Siluridae Ompok Butter Natural | NT
bimaculatus catfish native

Bagridae Mystus cavasius| Gangetic | Natural | LC
mystus native

4 Synbranchi Mastacem- Mastacembelus | Spiny eel | Natural | LC
formes belidae armatus native

5 Characiformes| Serrasalmidae | Piaractus Red bellied | Stocked | LC
brachypomus pacu exotic

6 Beloniformes | Belonidae Xenentodon Gar fish Natural | LC
cancila native

B Siurformes

B Perciformes
synbranchiformes
Characiformes

B Beloniformes

B Cypriniformes

Fig. 2. Composition of fish species across different orders

The fish population of Daroji lake
consisted of indigenous fish and stocked fish.
Ompok bimaculatus, Xenentodon cancila,
Parambassis ranga, Channa striata, Mystus
cavasius, Systomus sarana and Mastacembelus
armatus were the naturally occurring and
indigenous fishes. Native fish species have
been seen to persist in parallel with stocked
ones in a few managed reservoirs where local
natural colonization and reservoir habitat

heterogeneity provide habitat for local fauna®.
The presence of these species in Daroji lake
suggests that, despite the management effort,
the system still has ecological conditions
suitable for native freshwater fishes. A few
stocked species were also recorded, especially
Indian major carps like Catla catla, Labeo
rohita, Labeo calbasu and Cirrhinusmrigala
(Fig. 3). They are commonly used in reservoir
fisheries enhancement programmes in India
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due to their rapid growth, high consumer
demand®*. The frequent occurrences in the
present study indicate that fish production in
the lake is strongly affected by the practices

of stocking, as frequently reported in many
irrigation reservoirs in which capture fisheries
are supported by seed release!'>*7.

Natural native

Stocked native

Stocked exofic

Number of species

4 3 6 7 3

Fig. 3. Composition of fish species based on origin in Daroji lake

Catla, Rohu, Mrigal, Grass carp and
Common carp are the most common fishes
which are sold from the lake. This confirms
the local economy is dominated by carp-based
fisheries. The observation is similar in other
water bodies of India, where carp species
make the bulk of inland fish production because
of their larger body size, higher market value
and favorability of consumers****°, The
significance of these species in the commercial
sector suggests that the Daroji lake also supports
livelihoods as well as its ecological services.
The observed species composition, including
exotic species such as Oreochromis niloticus,
Cyprinus carpio, Ctenopharyngodon idella,
and Piaractus brachypomus, further emphasizes
the potential for ecological changes in the
reservoir ecosystem*. The establishment of
these exotic species may introduce complicated
interspecific interactions that involve competition
with native fish for resources or predation
pressure’®. The conservation status of the

species recorded was assessed and the majority
of the species are recorded under the Least
Concern category, suggesting that there are
no apparent declines in the global population
of these species (Fig. 4). However, Ompok
bimaculatus was classified as Near
Threatened””*’. The presence of a Near
Threatened species adds to the conservation
significance of the lake and indicates that
management of the fishery should not be based
solely on production species®!. Similar
investigations from other inland waters have
focused on the fact that lakes are frequent
refuge habitat for native fishes, even in the
presence of commercially stocked species®.
Their protection is thus crucial for the
preservation of regional biodiversity. The
reproductive success and population dynamics
of Ompok bimaculatus in the lake of Daroji
should be further studied to develop effective
conservation measures for this vulnerable
species.
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Fig. 4. Conservation status of fish species based on IUCN categories

The presence of exotic fishes such as
Oreochromis niloticus, Cyprinus carpio,
Ctenopharyngodon idella, and Piaractus
brachypomus represents an important
manage- ment concern. Exotic species are
frequently introduced with the aim of improving
the fish yield; however, the introduction of an
exotic species could affect native species
through competition, habitat changes and
trophic changes’?®. The same ecological
issues of tilapia, common carp, and introduced
fishes have been reported in great detail in
Indian reservoirs wherein such species often
take over the niche of the indigenous fishes
and drive native fishes out'¢. The introduction
of invasive alien fishes, like Oreochromis
mossambicus and Cyprinus carpio, has
caused a marked reduction in indigenous fish
stocks and homogenization of aquatic food web
in Karnataka®’?*. Hence, unassessed stocking
could gradually shift the Daroji lake’s native
fish community.

Many tropical water bodies are subject

to seasonal water reductions that can affect
fish diversity and impact habitat area, crowding
and environmental stresses?>?°. The small
pelagic native fish species may be more sensitive
to such fluctuations than hardy stocked fishes
such as tilapia and common carp, which are
more tolerant of adverse limnological
conditions and hypoxic environments”!'®3,
However, with increasingly frequent periods
of water stress, longterm shifts in species
composition can arise, as, for example, the
survival of certain trophic guilds in a large
number of reported seasonal reservoirs and
semi-arid freshwater systems is influenced by
water stress in combination with other
environmental factors, such as dissolved
oxygen, transparency, and other factors’.

Pollution pressure due to industrial
activities in the vicinity was also noted in the
study. In the present investigation detailed
water quality parameters were not analysed
however the pollution sources were well visible
and if water quality is degraded it has a
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negative impact on the growth, reproduction
and recruitment of the fish. Other freshwater
systems have found similar patterns of
anthropogenic disturbance and loss of fish
diversity; and fish species are known to be
sensitive to environmental factors like
dissolved oxygen, transparency, and total
dissolved solids, which in turn affect their
spatio-temporal distribution'. Therefore, along
with stocking management, the quality of
habitat management is crucial for maintaining
the fisheries of lakes, and anthropogenic
pressures can cause the replacement of native
fish species with more resilient exotic
species?.

In general, the present study gives an
idea about the baseline information of the
ichthyofaunal composition, commercial
importance and conservation status of fishes
of Daroji lake. Occurrence of native species,
stocked carps and exotic fishes emphasize the
multi-functional nature of managed lakes in
India. But future community structure may be
affected by ongoing pressures of exotic
introductions, seasonal water reduction, and
pollution. To ensure fisheries benefits without
compromising long-term ecological conservation,
sustainable management practices like
periodic biodiversity monitoring, protection of
native species like Ompok bimaculatus,
regulation of stocking practices and maintaining
habitat quality are supported.

The present study gives the baseline
information on the composition of ichthyofauna
of Daroji lake with 15 fish species including
native and stocked species. The dominance
of carp species reflects the importance of
culture-based fisheries in supporting local
livelihoods, while the presence of native

species indicates the reservoir’s ecological
value. The majority of species were classified
as Least Concern, however, the presence of
Ompok bimaculatus (Near Threatened)
warrants conservation interest. Low water
levels and pollution have been observed and
exotic species may affect long-term community
structure. Thus, sustainable manage- ment
such as controlled stocking operations,
managing habitats and protection of native
species are crucial in order to ensure fisheries
productivity and the ecological integrity of the
lake.
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