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INTRODUCTION

Parasites play an important role in the biology of fishes
and can affect their behaviour, health and distribution
(Rohde 1993). Several facultative and/or obligatory
Isopoda species are deleterious parasites of fishes, often
with tremendous destructive activity (Trilles 1969,
Maxwell 1982). They are a significant component of the
parasitic fauna of fishes and are important economically
and ecologically, but little is known about their biology
(Williams & Bunkley-Williams 1994). Aquaculture is the
fastest growing agribusiness sector, which often faces
great economic losses due to problems caused by dis-
ease. Such losses have resulted from sporadic parasitic
invasions in cage culturing systems (Raibaut et al. 1980,
Euzet et Raibaut 1985, Cabral & Raibaut 1987, Cassier et
al. 1998). 

Isopods are an important group of crustacean para-
sites of fishes. To date, more than 450 species have

been identified parasitizing freshwater and marine
teleosts, as well as elasmobranchs (Kabata 1985,
Moller & Anders 1986, Trilles 1994, Trilles & Öktener
2004). Most are cymothoids, flabelliferan isopods with
a short free-living planktonic phase; adults are exclu-
sively parasitic and the presence of a few individuals
can cause damage to hosts. They are protandric her-
maphrodites, living on the skin, in the gill chambers, or
in the mouth of the fish. They feed on host blood,
plasma in wounds and fish tissue, sometimes resulting
in impressive tissue damage (Trilles 1969, Romestand
1979, Williams & Bunkley-Williams 1994).

The parasitic effects include growth retardation,
emaciation and frequently the death of the infected
fish. Mortality is increased by weight loss resulting
from the weakened condition of the parasitized fish.
Hyper-infections by isopods can kill fish (Williams &
Bunkley-Williams 1994); fish in captivity are especially
susceptible (Mugridge & Stallybrass 1983). On coral
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reefs, cymothoid isopods affect the growth and fecun-
dity of damselfish (Adlard & Lester 1995) and other fish
(Lester & Roubal 1995). To date, several species of
cymothoid isopods infecting cultured fish have been
reported: Ceratothoa gaudichaudii (Milne Edwards,
1840) from salmon Salmo salar farmed in seawater in
southern Chile (Roa 1992, Inostroza et al. 1993, Lobos
1994, Sievers et al. 1996); Nerocila orbignyi (Guerin-
Meneville, 1829–1832) parasitizing cage-cultured
seabass Dicentrarchus labrax, transferred from wild
mullet in Diana Pond in Corsica (Bragoni et al. 1983,
1984); Emetha audouini (Milne-Edwards, 1840) from
cultured sea bass in Greece, transferred from wild
populations of Sparidae or Centracanthidae (Papa-
panagiotou et al. 1999); Ceratothoa oestroides (Risso,
1826), from cultured sea bass and sea bream Sparus
aurata in Croatia (Sarusic 1999); Ceratothoa parallela
(Otto, 1828) from cultured gilthead sea bream Sparus
aurata in Greece (Papapanagiotou & Trilles 2001). 

This is the first record of Cymothoa indica (Schiodte
and Meinert, 1884) parasitizing the long-whiskered
catfish Mystus gulio Hamilton and Buchanan, 1822
(Bagridae). The fish infected were specifically cultured
in an experimental cage in India.

OBSERVATIONS

In September 2003, a severe outbreak of buccal
parasitic infection occurred in an experimental cage
culture of catfish in the Vellar estuary (11° 29’ N,
79° 49’ E) on the southeast coast of India, where com-
mercial fish farming is still absent. The experimental
culture started in June 2003 with an initial stocking of
20 juveniles m–2 of Mystus gulio (mean body length
and weight of 5.5 ± 1.25 cm and 3.7 ± 1.05 g, respec-
tively). The juveniles were wild collected from the tidal
pools in and around the Vellar estuary. The dimensions
of the cage were 5 × 6 × 1.5 m and it consisted of high-
density polyethylene filaments. The stocked catfish
were fed with formulated feed having a crude protein
level of 37 g kg–1. The feed was offered in 2 rations per
day (07:00 and 18:00 h). The salinity of the ambient
water ranged between 28 and 31‰, water tempera-
tures between 22 and 24.50°C, and pH between 7.8
and 8.2.

Three months after the initial stocking, unexpected
mass mortality occurred and the entire population of
fishes died within 10 d. The occurrence peaked during
the last 3 d. The dead or dying specimens were col-
lected. A total of 216 dead fish and 83 in the dying
stages were carefully examined. All of these fish were
found to be infected by cymothoids. The parasites
observed in the buccal cavities were removed and
identified as Cymothoa indica according to Trilles

(1975), Veerapan & Ravichandran (2000) and Rajku-
mar et al. (2004). In all cases, the parasites had settled
on the floor of the buccal cavity of the host and clung
firmly to the tongue with their heads pointed in the
anterior direction. The number of parasites on each
fish ranged between 1 and 3 and were found to be
alive as long as 5 to 6 h after the death of the host.

The host reactions to the irritation caused by the
parasite included wide opening of the mouth and often
biting on a hard substratum like the cage rope or net.
The body surface of the dying fish was covered and the
buccal cavity filled with excessive mucus. Reddening
of muscles around the site of infection and intense
darkening of the body were also observed. The clinical
signs included loss of condition, anorexia and erratic
swimming behavior.

No other parasitic organisms were observed that
might be associated with such a disease.

COMMENTS

For the first time, Cymothoa indica is reported in-
fecting cage-cultured catfish in India. Among the wild-
collected population of Mystus gulio, no specimen was
infected by this parasite. At the same time, other wild
fishes like Nematolosa nasus and Siganus javus were
found parasitized by C. indica (M. Rajkumar pers.
obs.). Veerapan & Ravichandran (2000) recorded a
similar infection of the wild fishes Sphyraena obtusata
and Trachinocephalus myops. Rajkumar et al. (2004)
observed a severe parasitism by C. indica in the buccal
cavity of the spot tail needlefish Strongylura strongy-
lura.

The first report of cymothoid isopods in an aquacul-
ture system was from seabass Dicentrarchus labrax
reared in ponds (Bragoni et al. 1983, 1984). Subse-
quently, several species of cymothoid isopods were
found to be infectious on several cultivable fishes,
causing severe mortalities and consequent economic
losses in commercial farming activities (see ‘Intro-
duction’).

The high level of infection suggests that Mystus
gulio might, under certain conditions, be an appropri-
ate host for Cymothoa indica. Increased parasitic
prevalence with the onset of the monsoon rains proves
that the climatic conditions prevailing during this time
are favourable for the reproduction of parasites
(Leonardos & Trilles 2003). The high temperatures of
the ambient water during this season might be con-
ductive to a prolonged presence and proliferation of
C. indica (Trilles 1968, Papapanagiotou & Trilles 2001).
Settlement of the parasite in the tongue region of
the buccal cavity, along with blood sucking, can result
in reduced feed intake (anorexia) and disturbed
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respiration of the host. Excessive mucus secretion by
the infected fish is a host response evoked to overcome
the irritation caused by the parasite and has already
been noted as an accompanying sign in all diseases
induced by parasitic isopods (Trilles 1968, 1969, Rome-
stand 1978, 1979, Bragoni et al. 1983, 1984). The nutri-
tional quality of the formulated feed provided to the
cultured fish was perhaps inadequate, and this, in turn,
may have partly suppressed the immune system of the
fish and supported the parasitic infection (Verlhac &
Gabaudan,1994, Verlhac et al. 1995). 

The control of cymothoid proliferation in aqua-
culture is sometimes possible by implementing opti-
mum husbandry management practices. Transmission
of infection by cymothoid larvae can be prevented by
using small-sized mesh nets around the cages (Bragoni
et al. 1983, 1984). It is recommended that the moribund
and dead fish be removed daily from the cages to avoid
persistent infection, and the cages can be moved away
from the site of infection into the open sea, where there
are stronger currents, lower temperatures and greater
depths (Papapanagiotou et al. 1999, Papapanagiotou &
Trilles 2001).

In this case of Cymothoa indica parasitizing Mystus
gulio, the management failed to take any control
measures, due to the unexpected and colossal out-
break of the parasitic infection and subsequent mass
mortality which occurred within a short period of time.
The data reported here make a very useful contribu-
tion to the development of aquaculture in general and
particularly of catfish aquaculture in India.
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