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Abstract

waters of the world (Froese and Pauly, 2019). Wahoo is one of
Information on the parasites infesting wahoo, Acanthocybium  the fastest growing fishes (Zischke et al., 2013) and have been
solandri (Cuvier, 1832) from the Andaman and Nicobar Islands are  recorded to a maximum weight of 96.4 kg (Theisen et al., 2008)
reported for the first time. Two copepod parasites, Lernaeenicus seeri  while the maximum total length reported is 250 cm (Sommer
Kirtisinghe, 1934 (Pennellidae Burmeister, 1835) and Brachiella et al., 1996). However, most of the specimens caught in the
thynni Cuvier, 1830 (Lernaeopodidae Milne Edwards, 1840) and a  fishery had the total length range of 85-105 cm (Collette and
digenean endoparasite Hirudinella ventricosa (Pallas, 1774) Baird, ~ Nauen, 1983). Itis one of the most sought after sport fish species,
1853 (Hirudinellidae Dollfus, 1932) were recovered from the wahoo  usually caught with high speed trolls. Most of the wahoo catch
sampled from Junglighat fish landing center in Port Blair. Prevalence, ~ are recorded as bycatch in the longline and purse-seine fisheries
mean intensity and load of infestation and co-occurrence of parasites  (Zischke, 2012) targeting tunas and swordfish, although they
are described and discussed. are occasionally targeted by recreational, subsistence, and

artisanal fisheries in some parts of the world oceans (Zischke
Keywords: Copepod parasite, new record, pennellids, endoparasites, et al., 2013). In the Andaman and Nicobar archipelago, wahoo
trematodes is one of the most highly prized table fish and is sold as “seer
fish" along with streaked Spanish mackerel Scomberomorus
lineolatus (Cuvier, 1829) and narrow-barred Spanish mackerel,
S. commerson (Lacepede, 1800).

Parasitic infestation on wahoo is fairly well documented in
Introduction literature (Vijayakumar and Chandrasekar, 1992; Williams and
Bunkley - Williams, 1996; Romeo et al., 2005, Ho and Lin,
The wahoo, Acanthocybium solandri (Cuvier, 1832), a large ~ 2012; Raja et al,, 2014; Venmathi Maran et al., 2014). However,
pelagic predatory fish in the family Scombridae, is a widely ~ parasites of this species occurring in the Andaman and Nicobar
distributed species occurring in all tropical and subtropical ~ waters are not studied so far. In this perspective, we surveyed
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the parasites infesting on wahoo from Andaman and Nicobar
Islands and recorded two parasitic copepods, Lernaeenicus seeri
Kirtisinghe, 1934 (family Pennellidae Burmeister, 1835) and
Brachiella thynni Cuvier, 1830 (family Lernaeopodidae Milne
Edwards, 1840) and a digenean parasite Hirudinella ventricosa
(Pallas, 1774) Baird, 1853.

Family Pennellidae are generally large sized, meso- or
ecto-parasitic copepods penetrating deeply the tissues of
their hosts (Kabata, 1988). This family includes 24 genera
of which seven, Lernaeenicus Lesueur, 1824, Cardiodectes
Wilson, 1917, Peniculus Nordmann, 1832, Peniculisa Wilson,
1917, Lernaeolophus Heller, 1865, Pennella Oken, 1815 and
Peroderma Heller, 1865 are recorded from India (Pillai, 1985;
Walter and Boxshall, 2019 b, ). The members of the genus
Lernaeenicus Lesueur, 1824 are characterized by slender
body, a characteristic head with two to three branched
or unbranched horn like processes, which enable them to
embed in the host tissues (Pillai, 1985) and the buccal area
not forming a proboscis (Castro Romero, 2014). There are 30
valid species (Walter and Boxshall, 2019) in this genus and
of them ten are reported in Indian seas (Raja et al., 2016).
L. seeri has been reported in the mainland India from both
west (Varghese et al., 2010) and east coasts (Vijayakumar
and Chandrasekhar, 1992; Raja et al., 2014, 2016) of the
Indian Exclusive Economic Zone (EEZ) and the present report
forms the first record of this parasite from the Indian EEZ off
Andaman and Nicobar Islands.

The family Lernaeopodidae is one of the diverse groups of
parasitic copepods with 48 valid genera which parasitize both
elasmobranchs and teleosts (Walter and Boxshall, 2019 a, b).
They have a unique mode of attachment as a result of modified
maxillary arms with a bulla at the tip enabling them to attach
to the hosts (Kabata, 2003). The genus Brachiella Cuvier, 1830
of this family consist of twelve valid species, ofwhich five have
been reported earlier from Indian mainland (Pillai, 1985). Present
study records the first Brachiella species from the Andaman
and Nicobar waters.

The digenean trematod genus Hirudinella de Blainville,
1828 includes three valid species parasitizing many large
pelagic fishes. The cosmopolitan fleshy worm H. ventricosa
(Hirudinellidae) parasitize on different scombrids, dolphin
fishes and billfishes, but shows high affinity towards wahoo
(Williams and Bunkley- Williams, 1996). Adults of this
parasite attach to the host’s stomach lining and feed on
their blood (Williams and Bunkley- Williams, 1996). Raja
et al. (2014) reported this parasite infecting wahoo of east
coast of mainland India and the present report forms the
first record of this parasite from the Indian EEZ off Andaman
and Nicobar Islands.

Material and methods

Parasites from the Wahoo A. solandri (Cuvier, 1832) (Fig. 1A)
were collected during the routine field survey at Junglighat
fish landing center (Latitude 11°39'22N; 92°43'82E), Port Blair,
Andaman & Nicobar Islands. A total number of 484 host fishes
were examined for external parasites on the mouth, body
surface, gills and fins during the study period August 2017 to
September 2018. However, only 43 fishes could be dissected
for studying the endoparasites. Total length of the hosts ranged
between 70 to 105 cm; weighing 03 to 7.5 Kg. Parasites
collected from the landing centre were carefully removed and
stored in 70% alcohol for further analysis in the laboratory.
Microphotographs were made using a digital camera attached
to the stereo microscope (LEICA 125 C). The parasites were
identified according to Kirtisinghe (1934); Kabata (1979); Pillai
(1985) (for copepod parasites) and Gibson (1976) (digenean
parasite). Prevalence and mean intensity were calculated based
on Margolis et al. (1982). Voucher specimens were deposited
at the National Zoological collections of Zoological Survey of
India, Andaman and Nicobar Regional Centre (ZSI/ANRC); ZSI/
ANRC 22358 L. seeri, ZSI/ANRC 22359 B. thynni, ZSI/ANRC
22360 H. ventricosa.

Results and discussion

After detailed analysis of wahoo landed at Junglighat fish
landing centre during the period August 2017 to September
2018, two parasitic copepods from body surface and one
digenean endoparasite from gut were recovered.

laxonomy

Order: Siphonostomatida Burmeister, 1835
Family: Pennellidae Burmeister, 1835
Genus: Lernaeenicus Lesueur, 1824
Lernaeenicus seeri Kirtisinghe, 1934

Diagnosis

Total of 119 specimens of L. seeri Kirtisinghe, 1934 (Fig.10)
were collected from the body surface of A. solandri. All the
parasites were found deeply embedded in the host body by
making a small hole in the epidermis, and penetrated in to
the musculature leaving their trunk, abdomen and egg sacs
hung outside. Total lengths of the parasite specimen were
in the range 9.3 to 11.5 cm. Cephalothorax bears two pairs
of characteristic horn like structures (Fig. 1F). Dorso -lateral
horns (5.9-9.3 mm in length) longer than the ventro-laterals
(3.8 -4.6 mm in length). A long (1.5 to 1.8 mm) and slender
neck connects the trunk (1.7 to 2.2cm), wider than the neck.
Abdomen very long (6.3 to 7.7 cm) and about same diameter
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Fig. 1. A) Host Acanthocybium solandri (Cuvier, 1832); B) Brachiella
thynni Cuvier, 1830; C) Lernaeenicus seeri Kirtisinghe, 1934;

D) B. thynni eqg sacs; E) Hirudinella ventricosa (Pallas, 1774) Baird,
1835; F) L.seerihead process.

as neck; bears two slender and long egg sacs (7.0 to 8.1
cm), which is light bluish in fresh condition. Prevalence of
L. seeriwas 0.11%. The mean intensity of infestation for the
population (abundance) was 0.24 and the mean intensity
per infected fish was 2.08, whereas the range of parasite
load per infected fish was between 02 to 08 numbers. Mean
intensity and parasitic load vary within a host species; a
single host wahoo was infested by 33 parasitic pennellids
(Raja et al., 2014). The number and position of the horn-like
extensions on the head are the main species differentiating
characteristic of the genera Lernaeenicus (Pillai, 1985; Raja
et al., 2016). L. anchoviellae Sebastian and George, 1964
have cephalon with two short stumpy horns (Pillai, 1985),
L. seeriand L. alatus Rangnekar, 1961 have four horns whereas
L. stromatei Gnanamuthu, 1953, L. hemirhamphi Kirtisinghe,
1932, L. polynemi (Bassett-Smith, 1898) possess three horns
on the dorsal of the head (Raja et al., 2016).

Of the 32 valid species of the genus Lernaeenicus (Walter and
Boxshall, 2019 c) ten have been reported from India (Pillai, 1985;
Raja et al., 2016). Kritisinghe (1934) described the L. seerifrom
the wahoo caught in Sri Lankan waters. Our record extends

Three parasites of wahoo, Acanthocybium solandri

the distribution range of the species to Andaman and Nicobar
waters. Most of the parasites in the present study were recovered
from the belly region and some of them even found attached
to the caudal fin. Raja et al. (2016) stated that L. seeri shows
a preference for the ventral side of the host for attachment.
L. seeri in early stages attaches to the host by its antennae
and maxilliped and make primary lesion on the epidermis
using mouth parts through which it penetrate, to host tissue
and holds firmly with the help of horns (Raja et al., 2014). The
presence of wound in the epidermis may lead to secondary
bacterial infection and such wounds reduce the marketability
of the fish. On most of such occasions, fish vendors pluck the
parasites leaving its head and portion of the trunk inside the
host body. High prevalence and mean intensity was recorded in
January followed by October and September during the study
period. Similar kind of high prevalence and mean intensity
during post monsoon was recorded by Raja et al. (2014) for
the samples collected from southeast coast of India.

laxonomy

Order: Siphonostomatida Burmeister, 1835
Family: Lernaeopodidae Milne Edwards, 1840
Genus: Brachiella Cuvier, 1830

Brachiella thynni Cuvier, 1830

Diagnosis

A total number of 346 female specimens (Fig. 1B) of B. thynni
were collected from 215 hosts during the study period. Total
lengths of the parasites were in the range 31.4 mm to 34.6
mm. Colour of specimens in fresh condition off -white for
the body, with pinkish, elongated egg sacs. Cephalothorax
elongated (18.02 mm), cylindrical in shape and longer than
trunk (7.54 mm). Maxilla (4.20 mm) also cylindrical, tapering
towards the anterior bulla. Maxilliped short and stout with
a curved spine, trunk longer (7.54mm) than wide; widest at
the posterior end (5.77 mm). Two pairs of unequal processes,
almost cylindrical in shape present on the base of the trunk;
dorsal pair longer (14.84 mm) than the ventral pair (12.09 mm).
Abdomen and caudal rami absent. Two elongated egg sacs,
filled with hexagonal eggs of 0.2 mm size present on all the
specimens caught. These egg sacs (Fig. 1D) slightly elongated
than the dorsal processes (17.26 mm in length and 1.69 mm
in width respectively). B. thynni can be distinguished from its
close congener B. trichiuri Gnanamuthu, 1951 by the presence
of indistinctly segmented trunk, elongated cephalothorax and
indistinct carapace. Prevalence of B. thynniwas 44.42%. The
mean intensity of infestation for the population (abundance)
was 0.71 and the mean intensity per infected fish was 1.6,
whereas the range of parasite load per infected fish was
01 to 03 numbers.

© Marine Biological Association of India
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B. thynniwas first reported from Thunnus alalunga Bonnaterre
in 1830 and they infest mostly on ocean migrating scombrids
(Nagasawa, 2015) such as streaked seer fish (Scomberomorus
lineolatus Cuvier), king mackerel (S. cavalla Cuvier), greater
amberjack (Seriola dumeriliRisso), albacore (Thunnus alalunga
Bonnaterre), Atlantic bluefin tuna (T. thynnus Temminck and
Schlegel), yellowfin tuna (T. albacores Bonnaterre) and Pacific
bluefin tuna (T. orientalis Temminck and Schlegel) However,
they show high affinity towards wahoo (Williams and Bunkley-
Williams, 1996; Cressey and Cressey, 1980; Nagasawa, 2015;
Walter and Boxshall, 2019). All the specimens in the present
study were recovered from the pectoral fin base of wahoo.
These parasites are well adapted to hide in the pit behind the
pectoral fin base and rarely found on other parts of the body
and gills (Williams and Bunkley-Williams, 1996). Of the twelve
valid species of Brachiella Cuvier, 1830 five were reported
from India (Pillai, 1985). It is a first record to Andaman and
Nicobar Islands.

Taxonomy

Order: Trematoda

Family: Hirudinellidae Dollfus, 1932

Genus: Hirudinella de Blainville, 1828
Hirudinella ventricosa (Pallas, 1774) Baird, 1853.

Diagnosis

We collected 85 specimens of H. ventricosa from 43 wahoo
caught from Andaman and Nicobar waters. Total lengths of
parasites were in the range of 2.2 to 4.6 cm in fresh condition
(Fig. 1E). Colour of the specimen varied between slight pinkish
to brown. H. ventricosa can be easily distinguished from other
digenean by the characteristic fleshy body surface with transverse
folds and wrinkles. Body elongated and widest at the posterior
end whereas in H. ahi (Yamaguti, 1970) hind body elongated
and the body at the level of the ventral sucker nearly as wide as
at the level of the posterior hind body (Yamaguti, 1970; Calhoun
et al., 2013). H. ventricosa possess two suckers close to each
other at the anterior end. Nigrelli and Stunkard (1947) studied
morphometrics of H. ventricosa caught from A. solandri who
reported body length ranging from 31 to 58 mm, oral sucker
to ventral sucker width ratio of 1:1.9-2.2. These results are in
agreement with the observations made in the present study.
The oral sucker is larger and opens in to pharynx, it continued
as oesophagus. It possesses a median genital pore which opens
ventrally near the oral sucker. The excretory pore is at posterior
end. Prevalence of H. ventricosawas 90.69%. The mean intensity
of infestation for the population (abundance) was 1.97 while
the mean intensity per infected fish was 2.17, whereas the
range of parasite load per infected fish was between 02 to
03 numbers. The prevalence could go up to 100% as noted

in the population of A. solandri caught off the Gulf of Mexico
(Calhoun et al., 2013).

The adult of Hirudinella typically attaches itself to the stomach
lining (Manooch and Hogarth, 1983) and feeds on blood
(Williams and Bunkley-Williams, 1996). Wahoo is the preferred
host of H. ventricosa, but, it has also been reported from different
species of tunas, billfishes, pilot fish, barracuda, king mackerel
and dolphins (Williams and Bunkley-Williams, 1996; Gibson,
1976; Raja et al., 2014). Chakrabarti et al. (2012) reported 36
parasitic trematodes including H. ventricosa from the stomach
and intestine of commercially important fishes in India.

Present study records the first occurrence of Lernaeopodid
B. thynni Cuvier, 1830, pennellids L. seeriKirtisinghe, 1934 and
H. ventricosa (Pallas, 1774) Baird, 1853 in the Andaman and
Nicobar waters. In certain case host was infested with both the
parasites along with endoparasite H. ventricosa (Pallas, 1774)
Baird, 1853. A detailed study on the parasites associated with
wahoo is needed for the better understanding of co-occurrence
of these parasites and their impact on the host.
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