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Abstract. This paper documents the first occurrence of an intergrade form of the highly invasive, South American armoured sucker-
mouth catfish Pterygoplichthys disjunctivus (Weber, 1991) from the brackish waters of the Sundarban Tiger Reserve, West Bengal,
India and the exotic Central American cichlid Amphilophus trimaculatus (Gunther, 1867) from Southern Bengal, India. Another spe-
cies of cichlid Etroplus suratensis (Bloch, 1790) native to Southern India is also recorded for the wild for the first time from West
Bengal. Notes on the possible threats due to invasion, sources of introduction, extent of spread and management of these and other

invasive species are discussed in the paper.
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1. Introduction

The spread of invasive species coupled with the extinction
of native species has resulted in what is termed as biotic
homogenisation and is a worldwide phenomenon (Rahel,
2002). Native ichthyofauna is often consigned a minor
status as community members or even extirpated, thereby
resulting in entire food webs comprising of introduced spe-
cies (Pullan & Smith, 1987; Gozlan et al., 2010). The orna-
mental fish trade is a crucial pathway for the occurrence of
fish fauna from disparate regions (Raghavan et al., 2013;
Bijukumar et al., 2015). Leidy and Moyle (1998) defined
by product introductions as a phenomenon that results from
aquaculture operations, pet fish released by aquarist, and

fish carried in the ballast water of ships. South American
catfishes of the family Loriicaridae are popular through-
out the world as pets especially for their role as a cleaner
fish to remove algae. These fishes have been successful
in invading most parts of the world (Krishnakumar et al.,
2009; Hossain et al., 2008; Nico et al., 2009; Liang et al.,
2005). Similarly, fishes of the order Cichliformes have suc-
cessfully invaded ecosystems worldwide (Courtnay, 1997;
Nico et al., 2019). Tilapias (Oreochromis spp.) are a cel-
ebrated example of spread and invasion by cichlids across
the world (Gozlan et al., 2010).

India has about 1000 species of fishes in freshwater
ecosystems among them 26 species of fishes are exotic and
or invasive and they were introduced for aquaculture pur-
poses and mosquito control (Froese & Pauly (eds.), 2019).
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The impact of these introduced species of fishes on the na-
tive ichthyofauna is very scantily studied. Hence a lack of
information to precede the management of these invasive
species. Our study reviews the discovery of a specimen of
Pterygoplichthys disjunctivus (Weber, 1991) from the pro-
tected brackish area of the Sundarban tiger reserve, India
as well as the discovery of two specimens of Amphilophus
trimaculatus (Gunther, 1867) from a wet market in South-
ern West Bengal and examines the potential effect of these
species on the local aquatic ecosystems as well as com-
menting on the approaches of management.

2. Materials and methods

The fishes were collected and the live fish were eutha-
nized using clove oil mixed in ethanol and water. Follow-
ing that, they were transferred to 10% formalin for fixa-
tion and then moved to 70% ethanol for preservation. The

specimens were deposited to Bharati Vidyapeeth Institute
of Environment Education and Research (BVIEER), Pune,
India. Registration numbers are P. disjunctivus BVIEER/
FC-002, A. trimaculatus BVIEER/FC 003-004). Meas-
urements and counts of bilaterally symmetrical features
were taken from the left side of the body, whenever pos-
sible. Measurements were taken using a digital calliper
to the nearest 0.1 mm. Counts were done using a sterco-
zoom transmitted light microscope (EISCO). Identifica-
tion followed using standard literature (Ambruster, 2001;
Page & Robins, 2006; Ri¢an et al., 2016) and FishBase
(Froese & Pauly (eds.), 2019).

3. Results and discussion

The intergrade form of the Pterygoplichthys disjunctivus
specimen was collected from the buffer zone of the Sunda-
rban tiger reserve (22°10°28.1” N/ 088°49°17.8” E) where
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Figure 1. Map showing the occurrence of Pterygoplichthys disjunctivus (Weber, 1991) from Sundarbans, India and Amphilophus tri-
maculatus (Gunther, 1867) from Nepalgunj wet market, India (Inset, the location of West Bengal on the eastern part of India)



Figure 2. An intergrade morphological form of the species Pterygoplichthys disjunctivus (Weber, 1991) BVIEER/FC 002,
SL 81.98 mm

Figure 3. Amphilophus trimaculatus (Gunther, 1867) being sold at Nepalgunj wet-market. BVIEER//FC 003-004,
SL 121.43-131.09 mm
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an artisanal fishing boat had caught it in their fishing net
‘Benthi Jaal’ a form of bag net. The two individuals of
A. trimaculatus were collected from the Nepalgunj fish
market (22°24°48.9” N / 088°20°60” E) in Southern West
Bengal (Fig. 1). The E. suratensis was recorded and photo-
graphed by the fifth author from the catch of a fisher who
was selling his catch at a local village market in Sundar-
bans. The fisher had caught this fish in his ‘Khyapla Jaal’,
cast net. No specimen was collected or deposited nor were
any GPS points recorded. The examination of the speci-
mens based on Morphometric, meristic characteristics (Ta-
ble 1) and patterns and colouration revealed that the ar-
moured catfish is most likely an intergrade morphological
form of the species Pterygoplichthys disjunctivus (Weber,
1991) locally known in the pet trade as ‘crocodile fish’ and

Table 1. The morphometric and meristic measurements of the two
recorded species of fishes

Pterygoplichthys Amphilophus
Character disjunctivus trimaculatus
(Weber, 1991) | (Gunther, 1867)
n=1 n=2

Total length 112.81 153.55-165.04
Standard length 81.98 121.43-131.09
Head length 19.69 46.53-48.42
Body depth 19.43 57.23-58.49
Greatest width of head 223 25.88-27.2
Greatest height of head 17.07 43.73-46.6
Snout length 13.71 15.7-16.5
Eye diameter 5.76 11.72-13.75
Interorbital width 12.78 15.76-16.39
Length of caudal
peduncle 27.3 15.88-16.16
Height of caudal
peduncle 7.4 18.45-20.41
Pre-dorsal length 31.76 50.51-54
Post-dorsal length 50.57 91.26-92.03
Caudal length 36.65 34.97-36
Branchiostegal rays 3 5
Dorsal fin rays /12 XVIII/11- XVII/10
Anal fin rays /5 VII/9
Pelvic fin rays /5 /5
Pectoral fin rays 1/4 15-16
Caudal fin rays 1/14/1 19/20-18-19
Lateral line scales 28 22+13-20+11
Pre-dorsal scales 4t05 12-11

the cichlid 4. trimaculatus not likely to be a hybrid of the
ornamental group known as ‘flowerhorns’.

Pterygoplichthys spp. are detrimental to the aquatic
food chain. They are macrohabitat generalists and can
tolerate hypoxic conditions (Ambruster, 1998) and even
high levels of water pollution (Welcomme & Vidthyanom,
2003). Hoover et al. (2004) has pointed out that these cat-
fishes overgraze on the benthic algae and detritus, compete
with native species and destroys the eggs of autochthonic
species of fishes, uprooting of aquatic plants due to their
behaviour of ploughing the substrate and tail lashing, cause
erosion on the banks of the water bodies for creating bur-
rows for nesting (by males) and their dorsal and pectoral
spines causes mortality of piscivorous birds that prey on
them. They have also been documented to migrate across
the land (Nico et al., 2012). Juvenile and adult species have
been recorded from shallow saline areas in South-eastern
Mexico and Southern Florida, USA (Fuller et al., 1999).
Field studies and experiments have shown that they can
tolerate salinities up to 12 ppt (Capps et al., 2011; Kumar
et al., 2018). This shows how the individual of P. disjunc-
tivus survived in the brackish waters of the Sundarbans.
The fishermen of the region when asked reported of never
coming across this fish and thought it to be a kind of go-
bioid fish.

There is very scarce scientific literature on the group
of fishes called ‘Flowerhorns’ and their introduction into
nature remains very poorly documented. It is interesting
to note that during the ‘90s these fish were developed in
Malaysia and though the true identity of the parental spe-
cies is not known, a range of new world cichlids was used
by breeders to create these hybrids (Lutz, 2004). Before
this, 4. trimaculatus or at least a hybrid of this species
has been recorded from Chennai, Tamil Nadu (Knight &
Devi, 2009). Making this the second record for the species
in India. The two individuals of 4. trimaculatus were col-
lected by the first author from a wet market in Southern
West Bengal. When asked what the locals call this fish, the
fishmonger said that they are known as ‘colouring tilapia’
and are occasionally brought by fishers for sale along and
sold with Oreochromis mossambicus (Peters, 1852) and
Oreochromis niloticus (Linnaeus, 1758) spp. these fish are
mouthbrooders and both parents fiercely guard the eggs
and tend to the fry after they have hatched (Bomford &
Glover, 2004). It is a piscivore fish that predates on smaller
fish and grows in over 25 cm. This fish has the potential
to be a destructive invasive species based on reports from
other regions of South-East Asia (Nico et al., 2007; Hedi-
anto et al., 2014).

Both species of fishes show some similarity in biol-
ogy and behaviour to that of an invasive species. Both are
highly adaptable to a varied range of water quality, both
the species show parental care to ensure better survival
of their young and both the species lack predators in In-
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dian freshwater ecosystems. Pterygoplichthys disjuncti-
vus has already been established as an invasive species
across many states of India (Singh, 2014; Bijukumar et
al., 2015). While smaller individuals have been recorded
from the freshwater habitats in and around Sundarbans
and Southern West Bengal, India throughout the year, it
is not known if Pterygoplichthys disjunctivus spawn in the
protected brackish waters of the Indian Sundarbans. Dur-
ing the rainy season, there is substantial flooding in these
brackish water zones which results in low salinity levels
and that may facilitate in the dispersion of these armoured
catfishes. Their tolerance to low levels of salinity is one
of the main reasons possibly explaining their success as an
invasive species (Kumar et al., 2018). A. trimaculatus is
yet to be established as an invasive species. Though there
is more than one way for the introduction of exotic and or
invasive species in an environment, aquarium releases are
significant (Lowe et al., 2000). Upon questioning, it was
found that nearby to the wet market are ponds that are used
for the aquaculture of aquarium fish species and flower-
horns among other cichlids are reared in those farms. In
Sundarbans, some many hotels and restaurants that have
aquariums that serve the purpose of decoration and since
an adult Pterygoplichthys sp. is rather unpleasing to lot at,

it is possible that this individual was released to the nearby
river and the fish found its way to the point where it was
captured. Most traders and live fish shop owners refuse
to take Pterygoplichthys spp. that has grown too big for
they don’t sell and would encourage fish keepers to release
them in natural water bodies (P. Chakraborty, unpublished
information). From the brackish zones of West Bengal,
Etroplus suratensis a cichlid native to southern India and
unknown to the region was recorded recently by the fifth
author (Fig. 4) the effect of this species on native fauna
of the region is not known. There are reports of E. surat-
ensis being reared along with Scatophagus argus (Ham-
ilton, 1822) at Kakdwip in the Hooghly estuarine zone,
West Bengal (Ghosh & Maity, 2018). No such fisheries are
known to exist in the Sundarbans. Many freshwater rivers
in India consist of fishes that are habitat specialists along
with endangered species. Recording invasive species from
such areas is urgent and should be followed by conserva-
tion action and management (Raghavan et al., 2008).
Local eradication of these invasive species will prove
ineffective and expensive if the expanse of their ranges
is not known. Both the fish has the potential to be used
for fish meal, cattle feed and crab bait as they are rich in
proteins and A. trimaculatus can even be consumed by hu-

Figure 4. Etroplus suratensis (Bloch, 1790) photographed by the fifth author from a wet market in Kolkata
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mans (CEC, 2009). Cagauan (2007) suggested handcraft-
ing dry skin as another potential use for Pterygoplichthys
spp. exploiting these fishes can be tried in India. Control-
ling the spread of invasive species is not an easy task, but
the best method to prevent introduction is through policy-
making, awareness and education. It is essential to educate
the buyers, sellers and the public at large. For regions like
the Sundarbans, awareness materials should be developed
in local languages that explain the ecological implication
of the invasive species. There is a need for nationally co-
ordinated on-the-ground management actions. Unless strict
action is taken to monitor the aquarium fish trade and the
accidental release of exotic fish in Indian waters, invasive
fish can wipe out our native freshwater fishes.

4. Conclusion

It is vital to properly identify an invasive species to devel-
op species-specific management actions. This study iden-
tifies three exotic fishes; one confirmed invasive species
and two potentially invasive species P. disjunctivus from
the brackish waters of Sundarban Tiger Reserve, West Ben-
gal, A. trimaculatus, a cichlid native to Central America,
from Indian waters and E. suratensis a cichlid native to
the southern parts of India However, due to the well-rec-
ognized variability in cichlids, further genetic analysis is
required to confirm their identification. P. disjunctivus is
an invasive species and potential to establish populations in
the freshwater zones of the Sundarbans using the brackish
waterways as a means of dispersal. Further studies are re-
quired to find out if Pterygoplichthys is breeding the brack-
ish waters. Although there is no evidence yet regarding the
negative impact of A. trimaculatus ecologically. Thorough
monitoring should be carried out to determine the distribu-
tion and future spread of both species in India.
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