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Parasitic infections of red cornet fish (Fistularia petimba) were investigated from fish landing centres of southern Kerala coast,
India. The helminth community consisted of five species of Digenea, Allolepidapedon fistulariae, Stephanostomum adinterruptum,
S. fistulariae, Bucephalus sp. 1 and Bucephalus sp. 2; one each from Nematoda, Hysterothylacium sp., Copepoda, Caligus tenuicauda
and Isopoda, Cymothoa sp. The overall prevalence of infection was 72.7%, registering higher among males (90%) than females
(67.6%). The mean intensity of infection was higher among females. The most prevalent species were A. fistulariae and S.
fistulariae. Among the five digenetic trematodes, A. fistulariae, S. adinterruptum and S. fistulariae were reported for the first time
off the southwest coast of India. F. petimba is a new host record for the metacercarea of the digenetic trematode Bucephalus spp.

1. Introduction

2. Materials and Methods

Cornet fishes or flutemouths are elongated fishes of the
family Fistulariidae under the order Syngnathiformes. The
family consists of a single genus Fistularia, with four
species (Fistularia commersonii., F. corneta., F. petimba.,
F. tabacaria). The red cornet fish, Fistularia petimba
Lacepede, 1803, is perhaps the most widespread species,
distributed along the Atlantic, Indian, and Western Pacific
oceans, including Hawaii, usually occurs at a depth range
of 10-200m. Adults are exclusively marine, crepuscular,
slow movers over soft substrates of the sublittoral zone,
while juveniles share estuarine habitats. They can reach
up to 2 m in length; but rarely exceeds 1m (Froese and
Pauly, 2018). The long tubular snout is very efficient in
sucking small fish and shrimps as major food sources.
The species constitute subsistence fisheries along with their
distribution range.
Only scattered information is available on the metazoan
parasite assemblage of red cornet fish and their close kins
along their distribution range. Among these, parasitic
reports exclusively on F. petimba are those of Yamaguti
(1970), Dyer et al. (1988), Bray and Cribb (2003),
Madhavi and Bray (2018) on Digenea; Hasegawa et al.
(1991), Miguel (2019) on Nematoda; Amin et al. (2019)
on Acanthocephala; Ho et al. (2008) on Copepoda;
Williams et al. (2000), Rameshkumar et al. (2014) and
Aneesh et al. (2020) on Isopoda. The present study forms
the first comprehensive report on the occurrence and
nature infection of metazoan parasites in Fistularia
petimba off the south-west coast of India.

A total of 44 specimens of Fistularia petimba were
collected from Neendakara and Sakthikulangara regions
of the Arabian Sea (8° 56' 19.18'’ N. 76° 32' 25.19'’ E).
The fishes were packed in ice, and brought to the
laboratory of Department of Aquatic Biology and Fisheries,

University of Kerala, Thiruvananthapuram, for
parasitological examination. The fishes were weighed,
measured and examined carefully for the presence of
metazoan parasites. Sex of the fishes was noted during
the parasitological examination. Each body part was
examined using a hand lens and later under a stereo
dissecting microscope (SDM – Olympus Stereozoom SZ-
ST). Skin scrapings from various parts of the body were
also examined under a high power transmission light
microscope (TLM – Olympus TRM BX50) for the
ectoparasites. Later, the fishes were dissected, gills, all
the internal organs and muscle samples were examined
in separate petri dishes in 8% saline. Parasites encountered
were cleaned in tap water and preserved either in 10%
neutral buffered formalin (NBF) or 70% alcohol with
glycerine, depending upon the types of parasites.
Digeneans were cleaned and fixed in 5% NBF.
Representatives of each species of trematodes were stained
in Gower’s carmine and permanent mounts were prepared.
Sufficiently stained materials were dehydrated in alcohol
series, cleared in phenol-xylol and xylol and mounted in
Dibutylphthalate Polystyrene Xylene (DPX). Copepods
were dissected in 50% aqueous lactic acid by adopting
the wooden slide method (Humes and Gooding, 1964).
Camera Lucida sketches were made, and measurements
were taken by using a calibrated ocular micrometer.
Parasite identification was done following the standard
literature and original descriptions (Yamaguti, 1961, 1975;
Gibson et al., 2002; Jones et al., 2005; Bray et al., 2008;
Anderson et al., 2009; Gibbons, 2010). All parasite species
identified to the lowest possible taxon were evaluated
through WoRMS (2021). The identification of host fish
was based on Fish Base (Froese and Pauly, 2018) and
WoRMS (2021). Data on the nature of infection were
analysed following Bush et al. (1997).
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3. Results and Discussion
3.1. Systematic account of parasites collected
3.1.1. Digenea (Adults)
Order Plagiorhiida
Superfamily Lepocreadioidea
Family Lepocreadiidae
Genus Allolepidapedon
3.1.1.1 Allolepidapedon fistulariae Yamaguti, 1940
(Fig. 1)
Material: 39 specimens from Fistularia petimba
Location: Intestine
Measurements: Length, 4.860; width, 0.30; oral sucker,
0.1 × 0.21; ventral sucker, 0.17 × 0.16; prepharynx, 0.81;
pharynx, 0.17 × 0.08; oesophagus, 0.03; anterior testis,
0.36 × 0.16; posterior testis, 0.37 × 0.16; ovary, 0.14 ×
0.11
Remarks
Allolepidapedon fistulariae is characterized by a very long
excretory vesicle, a marginal genital pore and a smaller
sucker ratio. The present material conforms to the original
description by Yamaguti (1940) except for the epithelial
spines of the body reach only up to the level of anterior
testes, unlike reported by Yamaguti (1940) in the original
description, where they reach up to the posterior end of
the body. Dyer et al. (1988) also reported A. fistulariae
from Fistularia petimba off Okinawa coast, Japan. Nahhas
et al.  (2004), while describing a new species,
Stephanostomum fijiensis, synonymized A. petimba with
A. fistulariae. From the Mediterranean Sea, Pais et al.
(2007) reported A. fistulariae for the first time from F.
commersonii, followed by reports of Merella et al. (2010),
Merella et al. (2015) and Bray et al. (2016). The parasite
has also been reported from cornet fishes off the Italian
coast (Marchini et al., 2013; Servello et al., 2019) and
the western coast of Libya (Salem, 2017). The present
report extends the distribution of the worm to Indian
waters.
Superfamily Brachycladioidea
Family Acanthocolpidae
Genus Stephanostomum
3.1.1.2. Stephanostomum adinterruptum Hafeezullah,
1971 (Fig. 2)
Material: 8 specimens from Fistularia petimba.
Location: Intestine
Measurements: Length, 3.348; width, 0.342; oral sucker,
0.081 × 0.153; ventral sucker, 0.153 × 0.153; prepharynx,
0.585; pharynx, 0.153 × 0.081; oesophagus, 0.027;
anterior testis, 0.297 × 0.234; posterior testis, 0.351 ×
0.252; ovary, 0.207 × 0.198.
Remarks
In the original description of Stephanostomum
adinterruptum, Hafeezullah (1971) described the relatively
short post-testicular region, unarmed cirrus, ejaculatory
duct and metraterm and the shorter eggs. But according
to Madhavi (1976), both cirrus and ejaculatory duct are
spined, which were seen only in fresh specimens. The
present material agrees with the description of Hafeezullah
(1971) except having longer and armed cirrus and more
posteriorly extended cirrus sac; and also confirms spines
in two complete circles.

The reports on this species from Fistularia villosa off
Visakhapatanam coast are of Hafeezullah (1971), Madhavi
(1976) and Madhavi and Bray (2018). In the present study,
S. adinterruptum is reported for the first time from F.
petimba and from the southwest coast of India.
3.1.1.3. Stephanostomum fistulariae Yamaguti, 1940
(Fig. 3)
Material: 39 specimens from Fistularia petimba
Location: Intestine
Measurements: Length, 4.860; width, 0.30; oral sucker,
0.1 × 0.21; ventral sucker, 0.17 × 0.16; prepharynx, 0.81;
pharynx, 0.17 × 0.08; oesophagus, 0.03; anterior testis,
0.36 × 0.16; posterior testis, 0.37 × 0.16; ovary, 0.14 ×
0.11
Remarks
The most striking characters of Stephanostomum
fistulariae are the small sucker width ratio, position of
the ovary and a shorter cirrus sac. These features make S.
fistulariae  distinct from the closely related S.
adinterruptum. The present material agrees well with the
original description of the species by Yamaguti (1940)
from F. petimba off Japan. Another report on
Stephanostomum fistulariae is that of Arthur and Te (2006)
from F. petimba off Viet Nam coast. The present one is
the first report of S. fistulariae off the southwest coast of
India.
Superfamily Bucephaloidea
Family Bucephalidae
Genus Bucephalus
3.1.1.4. Bucephalus sp. 1 (Fig. 4)
Material: 1 specimen from Fistularia petimba
Location: Intestine

Fig. 2. Stephanostomum
adinterruptum

Fig. 1. Allolepidapedon
fistulariae
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Description: Body elongate, tapering anteriorly. Small,
funnel-shaped rhynchus at the anterior end, not prominent.
Gut well developed. Testes two, round, separated from
each other, post-equatorial. Cirrus sac elongated. The
genital pore opens at the posterior end.
Measurements: Length, 1.458; width, 0.306; rhynchus,
0.162 × 0.063; anterior testis, 0.09 × 0.09; posterior testis,
0.099 × 0.099.
3.1.1.5. Bucephalus sp. 2 (Fig. 5)
Material: 1 specimen from Fistularia petimba
Location: Gills
Description: More or less similar to species 1; but smaller
in size.
Measurements: Length, 0.954; width, 0.198; rhynchus,
0.144 × 0.054; testis, 0.063 × 0.072; ovary, 0.045 × 0.045.
Remarks
According to Spakulova et al. (2002), fairly a good number
of Bucephalus species have rhynchus surrounded by seven
tentacles with two projections. Besides this, the number
of papillae at the base of tentacles is also of taxonomic
significance. Since only a single material of immature
stage was available, a detailed study was not attempted.
However, the present report extends the first record of the
Genus Bucephalus from Fistularia petimba.
3.1.2. Nematoda (Larval stages)
Phylum Nematoda
Class Chromadorea
Order Rhabditida
Family Raphidascarididae
Subfamily Raphidascaridinae
Genus Hysterothylacium

Hysterothylacium sp. (Fig. 6)
Material: 94 from Fistularia petimba
Location: Intestine
Remarks
The Anisakid genus Hysterothylacium Ward and Magath,
1917 was revised by Deardorff and Overstreet (1981). They
established that most species that mature in fish are species
of Hysterothylacium, which is a common genus reported
as a larval parasite among marine fishes (Anderson, 2000;
Klimpel and Palm, 2001; Pantoja et al., 2016). More than
55 species of this genus are described from the intestine
of marine fishes (Bijukumar, 1995). Reports on
Hysterothylacium from the cornet fishes are of Deardorff
et al. (1982) and Bao et al. (2019) (Hysterothylacium
fortalezae and H. deardorffoverstreetorum) off Hawaii
coast and Rio de Janeiro, Brazil, respectively.
3.1.3. Copepoda
Class Hexanauplia
Subclass Copepoda
Order Siphonostomatoida
Family Caligidae
Genus Caligus
Caligus tenuicauda Shiino, 1964 (Fig. 7)
Material: 40 specimens from Fistularia petimba
Location: Gills, mouth
Measurements: Body length, 3.978 (3.871-4.110);
cephalothorax, 1.294 × 1.170 (1.171-1.302) × (1.159-
1.177); trunk length, 1.404 (1.391- 1.409); trunk width,
0.998 (0.881-1.105); abdomen length, 0.982 (0.877-
1.003).

Fig. 3. Stephanostomum
fistulariae Fig. 6. Hysterothylacium sp.

Fig. 4. Bucephalus sp. 1 Fig. 5. Bucephalus sp. 2
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Fig. 7. Caligus tenuicauda Fig. 7a. Maxilliped Fig. 7b. Antennule

Remarks
The species can be easily identified as a typical caligid
structure, with a very small flabellum and an elongated
abdomen. The fourth leg stouter, and the distal exopod
segment of the first leg is devoid of plumose setae. The
sternal fork with nearly parallel and apically rounded rami.
Pillai (1961) described Pseudocaligus fistularia (junior
secondary hononym), but without a description of the
second maxilla, which was later described by Prabha
Ramakrishnan (1980). The second maxilla of the present
material agrees with the original description of Prabha
Ramakrishnan (1980).  In the present material, the
subchela of maxilliped (Fig. 7a) is more curved than that
illustrated by Pillai (1961). Prabha Ramakrishnan (1980)
described a short spine at the inner distal corner of
antennules, which was lacking in the present material (Fig.
7b).
Pseudocaligus tenuicauda was first reported by Shiino
(1964) from Japan. Later on, Pseudocaligus tenuicauda
was placed as the synonymy of P. fistulariae by Pillai
(1985). Kabata (1965) agrees the validity of using the
setae of the fourth leg as a generic level character for the
genera Pseudocaligus and Pseudolepeophtheirus
Markevich, 1940; and also considered Pseudocaligus and
Pseudolepeophtheirus to be synonymised with their
respective related genera, Caligus and Lepeophtheirus von
Nordmann, 1832. Accordingly, Dojiri and Ho (2013)
formally recognised Pseudocaligus as a junior synonym
of Caligus (Ozak et al., 2013; Freeman et al., 2013), which
agrees with the findings of Ben Hassine (1983) too.
Ultimately, the new combination Caligus tenuicauda
(Shiino, 1964) thus becomes the valid name for the junior
secondary homonym Pseudocaligus fistularia (Pillai,
1961).
3.1.4. Isopoda
Class Malacostraca
Order Isopoda
Family         Cymothoidae
Genus Cymothoa
Cymothoa sp. (Fig. 8)
Material: 1 specimen from Fistularia petimba
Location: Mouth

Fig. 8. Cymothoa sp.

Measurements: Total length, 1.264; width, 0.496
Remarks
Cymothoid isopods are mostly ectoparasites of fish. These
protandrous hermaphrodites attach mostly around the head
region of the fish. The present specimen was collected
from the mouth of Fistularia petimba. Several reports are
there on the infestation of Cymothoa bychowski,
particularly from Cornet fishes off Indian water (Aneesh
et al., 2020), off Australia (Avdeev, 1979; Martin et al.,
2016), north of NCS Beach, Guam (Williams et al., 2000)
and Agatti Island, Lakshadweep (Rameshkumar et al.,
2014). Since only one material was available, detailed
study was not attempted.
3.2. Overall nature of infection
Of the total 44 fishes examined, 32 were infected
(prevalence = 72.7%). Prevalence of infection was
noticeably higher in males (90.0%) than in females
(67.6%). The mean intensity of infection was 7.0; with
infected females registering mean intensity almost twice
(11.0) as high as males (5.4) (Table 1).
Altogether 8 species of parasites were collected from the
infected fishes, which comprised five species of Digenea,
one each of Nematoda, Copepoda and Isopoda. Of these,
digenetic trematode, Allolepidapedon fistulariae is
reported for  the first time from Indian waters.
Stephanostomum adinterruptum and S. fistulariae were
reported for the first time off the southwest coast of India.
Genus Bucephalus forms the first record from Fistularia
petimba.
The results of the analyses of prevalence and mean
intensity of each infection are presented in Table 2. The
digenean, A. fistulariae, was the most prevalent parasite
(prevalence - 22.7%). The lowest prevalence was noted
for three parasites, Bucephalus sp.1, Bucephalus sp.2 and
Cymothoa sp. (2.3%). The highest mean intensity was
registered for Hysterthylacium sp. Larva (11.8) and the
lowest for Bucephalus sp.1, Bucephalus sp.2 and
Cymothoa sp. (1.0). Of the 223 parasites collected, the
maximum representation was by Hysterthylacium sp.
larva, followed by Caligus tenuicauda.
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Parasite Prevalence (%) Mean intensity Number of parasites from
Male Female Total Male Female Total Male Female Total

Digenea
Allolepidapedon fistulariae 23.5 20 22.7 3.3 6.5 3.9 26 13 39
Stephanostomum adinterruptum 0 20 4.5 0 4 4 0 8 8
Stephanostomum fistulariae 14.7 40 20.5 1 8.5 4.3 5 34 39
Bucephalus sp.1 metacercaria 0 10 2.3 0 1 1 0 1 1
Bucephalus sp. 2 metacercaria 0 10 2.3 0 1 1 0 1 1
Nematoda
Hysterthylacium sp. larva 14.7 30 18.2 11.6 12 11.8 58 36 94
Copepoda
Caligus tenuicauda 14.7 20 15.9 6.8 3 5.7 34 6 40
Isopoda
Cymothoa sp. 2.9 0 2.3 1 0 1 1 0 1

Male Female Total
Number of fish examined 34 10 44
Number of fish infected 23 9 32
Prevalence of infection (%) 90 67.6 72.7
Number of parasites collected 124 99 223
Mean Intensity of infection 5.4 11 7
Maximum number of parasites 29 35
in an infected fish

Table 1. Nature of metazoan parasitic infection in Fistularia petimba

Table 2. Prevalence, mean intensity and number of various metazoan parasites from male and female Fistularia petimba

4. Conclusion
The parasite fauna of Fistularia petimba was low in species
diversity. Among the eight species of parasites
encountered, six were helminths. Nevertheless, nematode,
copepod and isopod were represented by only one species
each. A total of 223 parasites belonging to digenea
(Allolepidapedon fistulariae, Stephanostomum
adinterruptum, S. fistulariae, Bucephalus sp.1,
Bucephalus sp.2), nematode (Hysterthylacium sp.),
copepod (Caligus tenuicauda) and isopod (Cymothoa sp.)
were collected. This low species diversity of these groups
suggests that their definitive and intermediate hosts (if
any) are scarce in the particular environment.
Among the digenetic trematodes, the present reports of
Allolepidapedon fistulariae ,  Stephanostomum
adinterruptum, S. fistulariae, Bucephalus sp. extends the
distribution of these worms to the southwest coast of India.
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