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Diversity and distribution of fish in rivers Chinnar and Thenar and their
tributary, southern Western Ghats, Tamil Nadu, India

K. Mahesh Kumar!@®), T. Ajayla Karthika? ® & K. Anvar3@®

Tiruppur Forest Division, Anamalai Tiger Reserve, Udumalpet, Tamil Nadu 642126, India.
2Department of Environmental Science, Bishop Heber College, Affiliated to Bharathidasan University, Tiruchirappalli, Tamil Nadu 620017, India.
3Pollachi Forest Division, Anamalai Tiger Reserve, Pollachi, Tamil Nadu 642001, India.
tmahimallik86@gmail.com (corresponding author), 2ajaylastanite@gmail.com, *anvaratrbio@gmail.com

Abstract: The diversity and distribution of fishes were studied in the Chinnar and Thenar rivers of the Cauvery River basin of Anamalai
Hills. A total of 14 sampling sites were randomly selected in this region, and fish sampling was carried out from April 2017 to May 2018.
The high species diversity was recorded in downstream site 11, Thenar River (H’ = 3.14), and low diversity was observed in upstream site
3, Chinnar River (H’ = 1.64). Thirty-seven species of primary freshwater fishes belonging to four orders, 11 families, and 21 genera were
recorded. The order Cypriniformes, with 26 species, dominate the fish assemblages (70.27%), followed by Perciformes with six species
(16.21%), Siluriformes with four species (10.81%), and Synbranchiformes with one species (2.70%), respectively. Among the Cyprinids,
Devario aequipinnatus, Barilius getensis, and Garra mullya had the highest local dominance (32% each) in this river’s cape. The only one
exotic species, Oreochromis mossambicus, was recorded at downstream sites of Amaravathi River. Among the recorded species, about
43% of fish species are endemic to the Western Ghats, seven species are listed as threatened, five as endangered, and two are vulnerable,
according to the IUCN Red List.

Keywords: Anamalai Hills, Cypriniformes, conservation, freshwater fish diversity, habitat diversity, hill stream fishes, riverine ecosystem,
River Amaravathi.
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Fish in rivers Chinnar and Thewar and thetr tkibutargj, southern Western Gghats

INTRODUCTION

Freshwater habitats and species are one of the most
endangered ecosystems in the world due to the growing
demand for freshwater supply (Vorésmarty et al. 2010;
Shukla & Bhat 2017; Tickner et al. 2020). Freshwater
species are declining at a faster rate than terrestrial or
marine counterparts, and native fishes are the worst
affected among the aquatic organisms (Miqueleiz et
al. 2022). Fish diversity is important to any aquatic
environment as they deliver essential fish resources for
human survival and long-term development (Gordon et
al. 2018; Cheng et al. 2019). More than 1,000 species of
fish are reported from the inland water bodies (Chandran
et al. 2019), and 340 freshwater fish species have been
reported from the Western Ghats (Thampy et al. 2021).
Many freshwater habitats are under extensive human
disturbance, leading to habitat loss and degraded
aquatic habitats. Several freshwater fish species are
now critically endangered in India (Kunda et al. 2022).
Thus, understanding the fish diversity, distribution and
ecological significance of the species of a particular area
is essential for its conservation. The present study aims to
document fish diversity in the Chinnar and Thenar rivers
in the Anamalai Tiger Reserve. Historical documentation
of fish species from this region is available from the
1950’s. Silas (1951) recorded fish species from Anamalai
and Nelliyampathy Hills. Later, Thomas et al. (1999)
reported Chinnar and Pambar River fishes, followed by
Rema Devi et al. (2005) with fishes of Anamalai Hill. The
river habitats of Chinnar and Thenar have been highly
modified since then due to activities of residing local
communities. As a result, the status of many species
residing in the rivers Chinnar and Thenar is not known.

MATERIALS AND METHODS

Study Area

The study area is located between 10.333-10.142
°N and 77.058-77.256 °E in the perennial rivers,
Chinar, Thenar and their tributaries, in Anamalai Hills
of southern Western Ghats. A good riparian vegetation
cover, including herbs, shrubs, and trees, is usually
found along the study streams. There are seven tribal
settlements located along the Chinnar and Thenar rivers,
which directly and indirectly depend on these rivers. The
rivers, Chinnar and Thenar, flow eastwardly and form the
Amaravathi River of the Cauvery River basin.

Kuwmay et al.

Sample Collection

Fish samples were collected from 14 sites using a cast
net, gill net, and dragnet depending on the habitat from
the Chinnar, Thenar, and Amaravathi rivers (Figure 1,
Table 1). The samples were collected in both the pre- and
post-rainy seasons at daytime (0700-1700) seasonally
from April 2017 to May 2018. Each fish specimen was
collected and preserved in 10% formalin to identify
the species. Before preservation, each species was
photographed with its original colour. The species were
appropriately identified based on the keys provided in
various taxonomic literature (Talwar & Jhingran 1991;
Jayaram 2010). Most of the fish were measured in the
field, individuals were counted and released back to the
river. They were measured to the nearest millimetre to
identify and study the taxonomical characters correctly.

Statistical Analysis

Fish species recorded from each site were subjected
to different diversity analyses (Shannon index, Simpson’s
evenness index, Margalef species richness index,
Berger Parker dominance index, and equitability index)
(Chandran et al. 2019). Further, the fish abundance
data were used to create a dendrogram based on the
Bray-Curtis similarity index. All statistical analyses
were performed using PAST (PAleontological Statistics)
software, version 4.13 (Hammer et al. 2001; Chandran et
al. 2019).

RESULTS

The Thenar and Chinnar rivers are perennial and
converge to form the Amaravathi river, enabling fish
to migrate through both rivers. Consequently, 14 sites
were randomly selected across these rivers for the study.
Thirty-seven species of freshwater fishes belonging to
four orders, 11 families, and 21 genera were recorded
from the 14 sampling locations in Chinnar and Thenar
rivers. The fish species recorded from the study area are
presented in Table 2. Image 1 shows the photographs
of the fish species recorded at the study sites. Among
the recorded fish species of Cypriniformes, 26 species
have demonstrated the highest dominance among the
order (70.27%), followed by Perciformes with six species
(16.21%) and the catfish order Siluriformes accounting
for four species (10.81%) (Figure 2). The Cyprinidae family
of fish species has 12 species that have shown the most
dominance, followed by the Danionidae eight species,
Nemacheilidae with four species and the Bagridae with
three species. Among the families, Cyprinidae (32.43%),
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Figure 1. Study area and fish sampling site map.

Danionidae (21.62%), Nemacheilidae (10.81%), Bagridae  Table 1. Stream type and altitude of the different sampling sites in the

. . study area.
(8.11%), Ambassidae (5.41%), Channidae (5.41%), and v
o o e .
Balitoridae (2.70%) were the most species-rich (Figure Location Rivers stream type Altitude (m)
2). Furthermore, among the 14 study sites of the Chinnar
. X Site 1 Chinnar Upstream 644.95
and Thenar river systems, the maximum Shannon-
) . . . A Site 2 chi Upst 623.92
Wiener index, and Margalef index of species diversity e nnar pstream
and richness was recorded in site 11 (H’ = 3.139; S = 32), Site 3 Chinnar Upstream 549.85
and low diversity and richness was recorded in site 3 Site 4 Chinnar Upstream 488.89
(H" = 1.639; S = 6). The maximum species abundance of Site 5 Chinnar Upstream 474.87
820 was recorded at site 5, and minimum abundance of Site 6 Chinnar Downstream 45598
106 was recorded at site 13. The maximum dominance
) ) . Site 7 Thenar Upstream 799.79
(D =0.262) was recorded at site 4, while the dominance
was low in site 11 (D = 0.053). The maximum evenness site8 Thenar Upstream 723.90
(E = 0.937) was recorded at site 7, and the minimum Site 9 Thenar Upstream 669.95
evenness (E = 0.528) at site 4 (Table 3). A summary of fish Site 10 Thenar Midstream 583.99
assemblage structure in the Chinnar and Thenar Rivers Site 11 Thenar Downstream 574.85
is presented in Table 4. During this study, the following site 12 Thenar Downstream 149,88
endemic and threatened fish species were recorded
) . ) Site 13 Amaravathi Downstream 430.98
from the study area: Haludaria fasciata, Haludaria
melanampyx, Hypselobarbus dubius, Tor khudree, Tor | >*¢* Amaravathi Downstream 381.00
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Figure 2. The bar chart diagram: a—representation of fishes in different
orders, families and species among the Figure | b—total number of
species richly order of total species in the 14 sites | c—percentage of
species number of the most species-rich families to the total species
in the 14 sites.

remadevii, Barilius gatensis, Devario aequipinnatus,
Garra mullya, Bhavania australis, and Nemacheilus
rueppelli. In addition, Oreochromis mossambicus, an
exotic species, was also recorded. Almost 43% of fish
species recorded within the research area are endemic
to the Western Ghats, and only one introduced species
was recorded during the period Table 4.

DISCUSSION

Fish are crucial to the continued life of aquatic
habitats. They serve as a reliable gauge of ecological
health. Additionally, they act like keystone species that

Kuwmar et al.

significantly influence both their environment and other
species (Whitfield & Elliott 2022). The Amaravathi river
basin (river Chinnar and Thenar and their tributaries),
being a perennial water source, supports a high diversity
of fish species, but, in some parts of the sampled area,
the diversity is very low because the area is prone to
disturbance and contamination by the local people and
introduced exotic fish species (Gibson et al. 1996; Sarkar
et al. 2010; Joshi et al. 2021). Maximum species richness
was recorded at site 11, followed by site 6 of midstream
and downstream habitat. Haludaria fasciata, Haludaria
melanampyx, Barilius gatensis, Devario aequipinnatus,
Garra mullya, and Nemacheilus rueppelli were recorded
in all study locations. Earlier work on the river Pambar
of Chinnar Wildlife Sanctuary recorded 15 species in and
around protected areas; among the species, eight are
endemic to the Western Ghats (Thomas et al. 1999).

Along with the global problem of climatic changes,
many species, especially endemic species, are also
currently threatened by a number of human activities
(Giannetto & Innal 2021). Sixteen species, such as
Haludaria fasciata, Haludaria melanampyx, Barbodes
carnaticus, Salmostoma boopis, Tor malabaricus,
Hypselobarbus  mussullah,  Hypselobarbus  dubius,
Barilius gatensis, Garra mcclellandi, Garra hughi, Garra
stenorhynchus, Bhavania australis, Nemacheilus monilus,
Nemacheilus rueppelli, Nemacheilus semiarmatus, and
Nemacheilus guentheri are endemic out of 37 species
recorded in the survey (Dayal et al. 2014; https://www.
jucnredlist.org 2024). It was reported that 59 species
belong to Anamalai Hills region (Rema Devi et al. 2005), of
which 30 are new additions to the Indira Gandhi Wildlife
Sanctuary and 20 to the Nelliampathi Hill, including
one new species. Fish diversity was recorded at around
69 species compared to the previous study. Biju et al.
(1999) recorded 41 species in Kerala’s Palakkad District,
in a valley between the Anamalai and Nelliampathi Hill
ranges of the Parambikulam Wildlife Sanctuary and the
Chalakudy River system. Silas (1951) listed 10 species of
fish from Neliampathi Hills and 25 species of fish from
Anamalai Hills and their research expanded the range
of several species that were previously restricted to the
southern Western Ghats beyond the Palghat Gap.

Big barbs and mahseers, such as Labeo calbasu,
Puntius sarana, Hypselobarbus dobsoni, H. curmuca, H.
dubius, H. dobsoni, Tor khudree, and Tor malabaricus,
were only permitted in large, deep pools (Arunachalam
2000). Furthermore, threatened and endemic species
viz., Barbodes carnaticus, Hypselobarbus mussullah,
Hypselobarbus dubius, Tor khudree, and Tor malabaricus
were reported in the deep pools in the study area at sites
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Fish in rivers chinnar and Thenar and their tributary, southern Western Ghats
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Image 1. Some fish species recorded from the Chinnar and Thenar rivers. © K. Mahesh Kumar.

5, 6, 10, 11, 12, 13, and 14, respectively. The richness
of fish species in hill streams at higher elevations varies
with altitude. As a result, species diversity decreases
with increasing altitude, due to the fact that altitude
has a considerable impact on species diversity (Johnson
& Arunachalam 2009; Zhang et al. 2016). According to
the Bary-Curtis similarity cluster analysis, there were
two distinct clusters in the species composition of the
research site basin. Whereas the remaining sites made
up a different cluster, sites 12, and 13 downstream areas
were divided into one cluster. Based on the cluster analysis
sites 6 and 11, which were found to be the most species-
rich sites. These sites 6 and 11, with richness 26 and 32,
respectively, are located downstream, which is the main
reason for their species richness. The frequently recorded
species at these sites were Devario aequipinnatus, Garra
mullya, Barilius gatensis, Haludaria fasciata, Nemacheilus
rueppelli, Nemacheilus semiarmatus, Haludaria fasciata,
Haludaria  melanampyx, and Lepidocephalichthys
thermalis (Table 3, Figure 3).

Midstream and downstream areas contained records
of Chanda nama, Parambassis ranga, and Glossogobius
giuris. Only in the middle of the Thenar River basin
species like Channa orientalis and Channa punctatus,
Ompok bimaculatus found frequently close to dam

sites of downstream. Mastacembelus armatus was
sampled near the middle and downstream of rocky
habitats (Sokheng et al. 1999), while Mystus sp. was only
discovered in a few locations of the hill stream (Rahman
1989). The three species Pethia conchonius, Salmostoma
boopis, and Salmostoma acinaces are most prevalent
at site 6, where the rivers Pambar and Chinnar join.
In slow-moving sand and gravel habitats like mid and
downstream areas, loaches such as Nemacheilus sp.,
Bhavania australis, and Lepidocephalichthys thermalis
(Pethiyagoda 1991) were observed during the study.
Around the world, exotic fish have been purposefully
introduced for biological control, ornamental uses, and
competitive fishing (Valero 2010). Introduced species
such as Cyprinus carpio communis were reported in the
previous study (Thomas et al. 1999) but not recorded
during the survey, and Oreochromis mossambicus has
been sighted in the downstream lowland areas in the
present study. Oreochromis mossambicus was first
introduced as an aquaculture object at the same time as
commercial consumption. The extraordinary extinction
of native species suggests that these invasive fish now
make up the majority of the fish population (Xie et al.
2005).

Overfishing is increasingly believed to be the cause
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Table 4. Fish species recorded from river Chinnar, Thenar, and Amaravathi indicating the status.

Western Ghats

Taxon Name of the species endemic status IUCN status
1 Order: Cypriniformes Haludaria fasciata Endemic LC
2 Haludaria melanampyx Endemic DD
3 Pethia conchonius Non-endemic LC
4 Barbodes carnaticus Endemic LC
5 Salmostoma boopis Endemic LC
6 Salmostoma acinaces Non-endemic LC
7 Tor khudree Non-endemic EN
8 Tor remadevii Endemic EN
9 Hypselobarbus mussullah Endemic EN
10 Hypselobarbus dubius Endemic EN
11 Family: Cyprinidae Barilius bendelisis Non-endemic LC
12 Barilius gatensis Endemic LC
13 Barilius barna Non-endemic LC
14 Devario malabaricus Non-endemic LC
15 Devario aequipinnatus Non-endemic LC
16 Rasbora dandia Non-endemic LC
17 Garra mullya Non-endemic LC
18 Garra mcclellandi Endemic LC
19 Garra hughi Endemic EN
20 Garra stenorhynchus Endemic LC
21 Family: Balitoridae Bhavania australis Endemic LC
22 Nemacheilus monilis Endemic LC
23 Nemacheilus rueppelli Endemic LC
Family: Nemacheilidae
24 Nemacheilus semiarmatus Endemic LC
25 Nemacheilus guentheri Endemic LC
26 Family: Cobitidae Lepidocephalichthys thermalis Non-endemic LC
27 Order: Siluriformes Mystus armatus Non-endemic LC
28 Mystus cavasius Non-endemic LC
Family: Bagridae
29 Mystus montanus Non-endemic LC
30 Family: Siluridae Ompok bimaculatus Non-endemic NT
31 Order: Perciformes Chanda nama Non-endemic LC
32 Family: Ambassidae Parambassis ranga Non-endemic LC
33 Family: Cichlidae Oreochromis mossambicus Introduced VU
34 Family: Gobiidae Glossogobius giuris Non-endemic LC
35 Channa orientalis Non-endemic VU
Family: Channidae
36 Channa punctatus Non-endemic LC
37 Order: Synbranchiformes Mastacembelus armatus Non-endemic LC

Family: Mastacembelidae

Kumar et al.

Based on Dayal et al. (2014) | https://www.iucnredlist.org: CR—Critically Endangered | EN—Endangered | VU—Vulnerable | NT—Near Threatened | LC—Least
Concern | DD—Data Deficient and endemic status level.
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