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Abstract: Alien species are menacing global biological diversity by causing significant disruption 

of native species. The invasive fish species Pterygoplichthys sp. and Oreochromis sp. were eaten 

by smooth-coated otter at Vaduvoor Bird Sanctuary, Tamil Nadu. In total, six encounters were 

detected by both direct and indirect (corpses) observation. The invasive species play a major and 

important role in the smooth-coated otter’s diet. Hence, the observations showed that otter 

predation on invasive fish species could be as a promising potential bio-controller in inland waters 

and wetlands. 
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INTRODUCTION 

Invasive species are a threat to native species, and global biological diversity by 

causing significant disruption of native population and fluctuating key ecosystem 

processes (Pejchar and Mooney, 2009).  Pterygoplichthys spp. are considered to be 

potential pests,  with low economic value, across global fisheries (Seshagiri et al., 2021; 

Nico et al., 2012).  They are native to the Amazon River basin of Brazil and Peru 

(Weber, 2003; Page and Robins, 2006).  Pterygoplichthys spp. are known for bony 

plates covering the body, sucking lips, and a flat-bottomed body (Page and Burr, 1991), 

and they are common aquarium fish (Hussan et al., 2016). These invasive fish were 

introduced into the wild either intentionally or accidentally (Seshagiri et al., 2021; 

Singh, 2014). The impact of these alien species on native fish species and aquatic 
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habitat have been recorded from several Southeast Asian countries, including 

Singapore, Malaysian Peninsula, Java, Sumatra, Vietnam, and Taiwan (Liang et al., 

2005; Page and Robins, 2006; Levin et al., 2008), Bangladesh (Hossain et al., 2008) 

and India (Daniels, 2006; Krishnakumar et al., 2009; Knight, 2010; Sinha et al., 2010). 

They are also reported in Southern India P. multiradiatus from Kerala (Ajithkumar et 

al., 1998), and P. pardalis and P.disjunstivus from the Cauvery basin of Tamil Nadu 

(Murugan Muralidharan et al., 2015). They are now becoming a notable threat to native 

aquaculture and inland water ecosystem (Feroz and Preetha, 2009). Similarly, Tilapia 

(Oreochromis mossambicus Peters, 1852) is also an invasive fish in Indian aquaculture, 

native to south-eastern Africa. Bio-invasion of  tilapia was reported in Lake Jaisamand, 

India. Tilapia is highly invasive due to high abundance and competitiveness for food 

and space compared to indigenous fish fauna (Ujjania et al., 2015). The Fisheries 

Research Committee of India had imposed a ban on tilapia propagation in 1959. In 

India, tilapia is competing with native, indigenous, and endemic inland freshwater 

fishes in terms of growth and resource utilization (Ujjania et al., 2015). This species 

has higher economical value, and human and animal predation are population 

controlling factors. O. mossambicus species is a high protein resource and is therefore 

referred as aquatic chicken (Dauda et al., 2014). Nevertheless, these two fish are 

considered as a threat to the native aquatic species. 

 

Smooth-Coated Otter 

The smooth-coated otter (SCO) (Lutrogale perspicillata) is the top carnivore in 

wetland ecosystems (Shenoy, 2005; Khan et al., 2010). Generally, it is found in 

freshwater wetlands, coastal mangrove forests, riverbanks, river islands, and coastal 

areas. Otters are medium-sized carnivores; they are highly generalised and diverse 

feeders. They can prey on small mammals, reptiles, aquatic invertebrates, fishes 

(Lanszki et al.,2015), and birds (De la Hey, 2008). They play a vital role as an indicator 

of a healthy aquatic ecosystem (Ruiz-Olmo et al., 1998), balancing freshwater 

ecosystems (Nawab and Hussain, 2012), and especially in food webs (Roemer et al., 

2009). These river sailors are apex in the riparian food pyramid (Kruuk et al., 1997) 

and are able to prey competently on various species belonging to both aquatic and land 

communities (Dey et al., 2018). The present observation documented the SCO hunting 

and killing invasive Pterygoplichthys and Tilapia.  

 

Observation Area 

Vaduvoor Bird Sanctuary is located at 10.42’-14.9” N and 79.19’-10.3” E, 

Tiruvarur district, Tamil Nadu, India (Fig. 1). The annual temperature ranges from a 

minimum of 26 °C to a maximum of 37° C. The mean annual rainfall is 1100 to 

1260mm and the elevation is 28m. 0.42 sq.km of Vaduvoor lake is the main water 

resource of the 1.28 sq.km. sanctuary, which has a seasonal, highly fluctuating water 

level. The habitat comprises of highly patchy landscape with both aquatic and 

terrestrial zones, and has heterogeneous vegetation with floral species such as Acacia 

nilotica, Prosopis juliflora, Azadirachta indica, Pongamia pinnata, Pithecellobium 

dulce, Delonix regia, Sphaeranthus indicus, Momordica charantia, Ipomoea carnea, 

Typha angustifolia, Themenda triandra, and Pontederia crassipes. Commonly 

available fish species are Catla (Catla catla), Armored catfish (Pterygoplichthys 

pardalis), Tilapia (Oreochromis mossambicus), Catfish (Clarias batrachus), Murrel 

(Channa striata), Spined loach (Cobitis taenia), Common Eel (Anguilla bengalensis), 

and Indian Mackerel (Rastrelliger kanagurta). SCO was formally reported in the area 
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by Arivoli and Narasimmarajan (2021). However, the forest officials had previously 

spotted SCO in 2018 during the synchronized bird census in the Vaduvoor lake.  

 
(I) 

 

(II) 

 

 

Figure 1. (I) Location of Vaduvoor Bird Sanctuary and Vaduvoor lake (above), and (II) otter habitat in 

Tiruvarur District, Southern India. 

 

Observations  

During the distribution survey in Vaduvoor bird Sanctuary, Tiruvarur, we were 

walking 1 km transacts along a six-kilometer stretch of lake  bank, when we sighted an 
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SCO hunting Armored catfish (P. pardalis) and Tilapia (O. mossambicus); we recorded 

the activity with a Canon Power Shot SX430 IS camera from the distance of ca. 100m. 

To understand whether SCOs often feed on such invasive fish species, we enquired of 

residents around the study area regarding this phenomenon. Live encounters with otters 

feeding on P. pardalis and O. mossambicus are counted as direct sightings, and fish 

remains found near the otter latrine site are considered indirect signs of otters feeding 

on this species. 

In total in our survey at Vaduvoor Bird Sanctuary, six encounters were reported, 

of which three were indirect sightings and three were direct observations (Table 1).  On 

February 18, 2021, at 17:24hr, a direct observation of feeding activity lasted for about 

three minutes, during which the otter first brought the hunted P. pardalis to the shore 

and held it in an inverted position (Fig. 2). Then it started consuming the fish from the 

posterior portion and ate it up to the neck region. Finally, the head region was discarded. 

In three indirect observations, we were found either the head portion left discarded, or 

a fish carcass with marks of bite marks on tail portion was found. Both direct and 

indirect obversvations found that the heads of the fish were discarded rather than eaten. 

We infer that otters do not prefer the head portion of the P. pardalis; this might because 

head regions do not have fleshy portions but do have a hard, bony skull. Likewise, otters 

were also seen feeding on O. mossambicus. 
 

Table 1. Observations of Smooth-coated otter feeding on invasive fish in Vaduvoor Sanctuary. 

Sl. 

No. 

Observed 

date 

Encounter 

type 
Fish species 

Observation 

distance (m) 

Time of 

Encounter 

(hh:mm) 

1 02-03-2021 Direct O. mossambicus 85 09:18 

2 28-02-2021 Indirect P. Pardalis 0.3 10:00 

3 28-02-2021 Direct O. mossambicus 72 10:15 

4 19-02-2021 Indirect P. Pardalis 0.5 07:26 

5 18-02-2021 Direct P. Pardalis 100 17:24 

6 05-02-2021 Indirect P. Pardalis 0.3 09:49 

  

  

  

Figure 2: a and b) Otter hunting and killing armored catfish P. pardalis; c) Armored Catfish remains left by 

otter (Pterygoplichthys pardalis); d) Tilapia remains left by an otter (Oreochromis mossambicus) 
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People’s Perception of Otters preying on Invasive Species 

The survey was made by questionnaire to fifty selected respondents, with a small 

number of questions and photographs of fish found around the sanctuary (Table 2). 

People often visit the sanctuary for various purposes like resources utilization and 

livestock grazing. 60% of the people indicated that they had had live encounters and 

were familiar with the phenomenon of otters feeding on P. pardalis. According to these 

people, P. paradalis is a pest species in the Vaduvoor Bird Sanctuary. Though Tilapa 

is also an alien species, it has economic and nutritional value, whereas P. pardalis has 

no economic value and little nutrient value (Hussan et al., 2016). O. mossambicus is 

taken for food by local people but they consider P. pardalis as an unaesthetic “weed 

fish”. 

 
Table 2. The questionnaire data on Smooth-Coated otter feeding invasive fishes in Vaduvoor Sanctuary 

S. No Questions 

1 Demographic questions 

2 Have you seen otters before? 

3 Have you seen otters feeding on fish? 

4 What is the distance at which you saw the otter? 

5 Identify the fish that otter was eating from the following: 

 

A

 
B  

C

 
D  

  

  

  

DISCUSSION 

Top predators usually have cascading effects on the population down to lower 

trophic levels in an ecosystem (Winnie and Creel, 2017). The presence of sea otters 

having such an influence on nearshore communities has been reported (Estes and 

Palmisano, 1974). A decline in predator species population makes an ecosystem 

disproportionately viable for dominant organisms at lower trophic levels (Judith, 2011). 

One reason behind the success of some invasive species is the absence of predators in 

the new environment. Invasive species like Pterygoplichthys spp. and Oreochromis 

mossambicus can make the environment more competitive and threaten the native 

biodiversity in absence of predation. Thus, they operate as a dominant community and 

use resources at faster rates than other coexisting native species. SCO are feeding 

preferentially on P. pardalis and this may be because of its slow mobility and easy of 

capture. Similarly, there are diet-based studies of other otter species that reveal feeding 

on this fish species. A study from the Neotropical region tells river otters’ food 

preference has shifted towards this fish over other prey species (Juarez-Sanchez et al., 

2019). Similarly, Karunarathna et al. (2008) reported water monitor (Varanus salvator) 
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predation on Suckermouth Catfish (Hypostomus plecostomus) in Bellanwila-Attidiya 

Sanctuary. Thus, the otter's diet may impact the population growth of these invaders. 

There is a need for continuous monitoring of otter health and ecology which can be 

used as a tool to indicate the health of that ecosystem. Appropriate conservation 

protocols should be created to encourage indigenous biodiversity. Otters do not just 

indicate the richness of habitat structures, but also insulate them against ecological 

imbalances and degradation (Goedeke and Rikoon 2008; Blanco-Garrido et al., 2008; 

Rheingantz et al., 2014; Okes, 2017). 
 

CONCLUSIONS 

From the observation, there is no effective control measures to prevent the 

spreading and massive growth of invasive P. pardalis and O. mossambicus in the 

sanctuary. Fortunately, the natural food-web system offers some controlling ways to 

prevent the growth of this invasive occupant. During the questionnaire survey, 

awareness was given to people especially to the children on the threat of invasive 

species and otter prominence. In regards to otter deeds against invasive fish species act 

as a potential bio-controller, future studies should concern with dietary aspects of 

smooth-coated otters that might be reveal the potential preying quality of smooth-

coated otter against these invader fish species. 
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RESUME 

LA LOUTRE À PELAGE LISSE (Lutrogale perspicillata) SE NOURRIT DE POISSONS 

INVASIFS DANS LE SANCTUAIRE DES OISEAUX DE VADUVOOR, AU TAMIL 

NADU, EN INDE DU SUD. LES LOUTRES PEUVENT-ELLES ÊTRE DES BIO-

CONTROLEURS POTENTIELS ? 

Les espèces exotiques menacent la biodiversité mondiale causant une perturbation importante 

des espèces indigènes. Les espèces de poissons invasifs Pterygoplichthys sp. et Oreochromis 

sp. ont servi de proies aux loutres à pelage lisse dans le sanctuaire des oiseaux de Vaduvoor, au 

Tamil Nadu. Au total, six indices de présence ont été découverts par observation directe et 

indirecte (cadavres). Les espèces invasives jouent un rôle majeur et important dans le régime 

alimentaire de la loutre à pelage lisse. En conséquence, cette observation a montré que le 

comportement des loutres prédatrices des espèces de poissons invasifs joue un rôle de bio-

contrôleur potentiel prometteur dans les eaux intérieures et les zones humides. 

 
RESUMEN 

LA NUTRIA LISA (Lutrogale perspicillata) DEPREDA SOBRE PECES INVASORES 

EN EL SANTUARIO DE AVES VADUVOOR, TAMIL NADU, SUR DE INDIA -

¿PUEDEN LAS NUTRIAS SER BIO-CONTROLADORES POTENCIALES?  

Las especies introducidas están amenazando a la diversidad biológica global, causando una 

disrupción significativa en las especies nativas. Las especies del pez invasor Pterygoplichthys 

spp. y Oreochromis spp. fueron comidas por la nutria lisa en el Santuario de Aves Vaduvoor, 

Tamil Nadu. En total, fueron detectados seis encuentros, tanto mediante observaciones directas 

como indirectas (carcasas). Las especies invasoras juegan un rol grande e importante en la dieta 

de la nutria lisa. Por lo tanto, la observación mostró que las nutrias pueden ser un prometedor 

bio-control potencial sobre las especies de peces invasores en aguas y humedales interiores. 
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