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INTRODUCTION 

In the Bomolochidae, the antennules and the first swim-
ming legs are flattened and armed with swollen setae, and 
they function as part of the sucker rim that forms the seal 
against the mucous-covered skin of the host (Boxshall 
2005). The family Bomolochidae includes 23 genera and 
there are now 20 valid species of the genus Bomolochus 
according to WoRMS (2015). 

Bomolochus soleae and Bomolochus bellones were the 
most commonly-reported bomolochid species in the Med-
iterranean (Richiardi 1880, Brian 1906, Rose & Vaissière 
1952, Delamare Deboutteville & Nunes-Ruivo 1958, 
Radujkovic & Raibaut 1989, Benmansour & Ben Hassine 
1997, Raibaut et al. 1998, Ramdane & Trilles 2007). 

According to Bilecenoğlu et al. (2014), two species 
(Belone belone, Belone svetovidovi) of garfish of the 
genus Belone are known from Turkey.

In this paper, Bomolochus bellones with some of its 
morphological characters is presented for the first time 
for Turkish parasitic copepod fauna.

MATERIAL AND METHODS 

A total of 55 garfish, Belone belone (Linnaeus, 1761) were 
collected using local gears from Edremit Bay (39o32’37”N; 
26°38’57”E) in 2014. The collected parasites were fixed in 
70 % ethanol. The appendages were dissected out and cleared 
with lactic acid. The drawings were done with the aid of a cam-
era Lucida (Olympus U-DA).The photos were taken using a 
Canon EOS 1100D camera connected to the microscope. Mea-
surements were taken in millimeters (mm), with a micrometric 
programme (Pro-way). The identification, scientific names, syn-
onyms of parasite and host were checked with Vervoort (1962), 
Cressey & Collette (1970), Kabata (1979), Ho et al. (1983) 

and WoRMS (2015). Parasite (MNHN-IU-2013-18730) was 
deposited in the collections of the Muséum national d’Histoire 
naturelle (MNHN), Paris, France.

RESULTS

Bomolochus bellones Burmeister, 1833 (Copepoda, 
Poecilostomatoida, Bomolochidae) (Fig. 1).

Infestation values: Prevalence: 43.6 %; mean intensity: 
2; range of intensity: 1-7; parasite number: 48.
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ABSTRACT. – In this study, Bomolochus bellones Burmeister, 1833 (Copepoda: Bomolochi-
dae) is reported for the first time on gill filaments and inside the operculum of Belone belone 
(Linnaeus, 1761) (Pisces: Belonidae) from Turkey. Also, some morphological characters of this 
parasitic species are figured using photographs and drawings. 
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Fig. 1. – Bomolochus bellones Burmeister, 1833 (scale 0.5 mm).
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Fig. 2. – A: Antennule (0.10 mm); 
B: Maxillule (0.05 mm); C: Man-
dible (0.05 mm); D: Maxilliped 
( 0 . 1 0  m m ) ;  E :  A n t e n n a 
( 0 . 0 5  m m ) ;  F :  M a x i l l a 
(0.03 mm); G: Tines; H: Caudal 
rami (0.20 mm); I: Tip of leg 5 
( 0 . 0 2 5  m m ) ;  J ;  L e g  6 
(0.0125 mm) (scale indicated in 
parentheses).  

Fig. 3. – A: Antenna (0.10 mm); B: Maxilla (0.03 mm); C: Mandible (0.03 mm); D: Tines; E: Maxilliped (0.05 mm); F: Maxillule 
(0.05 mm); G: Antennule (0.05 mm); H: Leg 5 (0.10 mm); I: Leg 6 (0.05 mm); J: Caudal rami (0.025 mm) (scale indicated in paren-
theses). 
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Measurements: Total length (including egg sacs): 1.95-
2.30; width: 0.84-0.90; egg sac length: 0.83-1.19.

Description of the female: Basal part of antennule 
bearing 14 stout plumose setae, two short and two very 
long setae on dorsal surface; three small plumose setae on 
the ventral surface. First segment of the 3-segmented dis-
tal part with three setae; second segment with two setae; 
third segment with six setae (one lateral and five apical) 
(Fig. 2A, 3G). Antenna composed of three segments. The 
first segment carries long naked outer seta at tip; second 
segment smallest, with a single seta. Third segment with 
five or seven rows of small curved hooks on the ventral 
inner surface. Third segment protruded into large blunt, 
cylindrical process and armed with four curved claws, 
four naked setae and one pectinate process (Fig. 2E, 3A). 
Apex of mandible (Fig. 2C, 3C) with two unequal blades. 
Maxillule (Fig. 2B, 3F) carrying one long seta, two equal 
medium plumose setae and one naked stout seta. Dis-
tal part of the two-segmented maxilla with almost equal 
thickness and a patch of spinules (Fig. 2F, 3B).  Maxil-
liped two-segmented, highly chitinized (Fig. 2D, 3E), 
like a sigmoid claw; first segment with a very long and a 
medium plumose setae; distal claw bearing a hooklet on 
lateral surface and a plumose seta in the proximal part. 
Leg 5, two-segmented, both segments with patches of 
spinules; proximal segment with a lateral distal seta and 

the distal segment with two outer spines and two unequal 
apical setae (Fig. 2I, 3H). Leg 6 with three equal setae 
(Fig. 2J, 3I). Caudal ramus with six setae (Fig. 2H, 2J). 
Rostral area with sharp-tipped tines (2G, 3D).

Setal and spinal formulae of legs 1 to 4 (Fig. 4A-E) 
recorded in Table I.

DISCUSSION

Bomolochus bellones is widely distributed in the Med-
iterranean and Adriatic Seas. Also, it has been recorded in 
North and South Atlantic, Pacific and Indian Oceans. The 
species was reported parasitizing several fishes includ-
ing ablennes hians, Belone belone, B. svetovidoi, Hypor-
hamphus regularis, h. melanochir, Platybelone argalus, 

Fig. 4. – A: First leg; B: Second leg; C: Third leg; D: Fourth leg (scale bar 0.15 mm in A and B; 0.25 mm in C and D). 

Table I. – Setal (Arabic numerals) and spinal (Roman numerals) 
formulae of the legs.

Endopod Exopod

First leg (Fig. 4A) 1-0; 1-0; 5 0-I; 6,III

Second leg (Fig. 4B) 1-0; 2-0; 3, II 0-I; 1-I; 5,IV

Third leg (Fig. 4C) 1-0; 1-0; 2,II 0-I; 1-I; 5,III

Fourth leg (Fig. 4D) 1-0; 1-0; I, 1, I 0-I; 1-I; 4, III
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Strongylura anastomella, s. leiura, s. incisa, s. marina, 
s. notata, s. senegalensis, S. strongylura, s. timucu, 
s. urvilli, Tylosurus acus, t. crocodilus, t. gavialoides 
(Vervoort 1962, Cressey & Collette 1970, Kabata 1979, 
Aneesh et al. 2014).

Although there are very little differences, the num-
ber and status of setae on the basal and distal parts of the 
antennule in the present samples are in agreement with 
the drawings given by Vervoort (1962), Kabata (1979) 
and Ho et al. (1983).

Furthermore, the general morphology, the segment 
number, the rows of curved hooks of the antenna, the 
blades of mandible, the number of setae of the maxillule, 
the segment number and spinulation of the maxilla, the 
sigmoid claw and setae of maxilliped, the number of seg-
ments and setae of the leg 5 and the seta number of the 
leg 6 agree with the results already reported by Vervoort 
(1962), Cressey & Collette (1970), Kabata (1979) and Ho 
et al. (1983).

Setal and spinal formulae of the legs 1 to 4 are the 
same as those already reported in the previous studies 
except concerning the number of lateral spines on the leg 
1 exopod. Ho et al. (1983) pointed the chaotic descrip-
tion of the lateral spines on the leg 1 exopod in the lit-
erature. They were numbered as 5, 3, 4 by Kabata (1979), 
Vervoort (1962) and Ho et al. (1983), respectively.  In the 
present study, it was observed only three spines on the 
exopod of leg 1. We think that some various ecological 
conditions induce such differences. In Bomolochus bel-
lones, the length of setae are also variable geographically 
rather than according to the host species (Cressey & Col-
lette 1970).

Aneesh et al. (2014) reported that the isopod Cymothoa 
frontalis and the copepods Bomolochus bellones and der-
moergasilus coleus are sometimes observed parasitizing 
the same host Strongylura strongylura and that they are 
highly site specific. Until now, such multi-infestations 
were not observed from Turkish belonid fishes.

B. bellones was found to penetrate the inner side of 
operculum and gill filaments in the present study. A com-
prehensive study of the pathology of the infestation was 
not performed in the present work. Important mucous 
secretion was only observed on the gills and branchial 
cavity.

B. bellones was reported from several countries in the 
Mediterranean. There are some reports about the order 
Poecilostomatoida in Turkey. B. bellones is the first 
record from Turkey coasts. Consequently, the report of 
this species is very useful for an updating of the parasitic 
copepod fauna of Turkey and the geographical distribu-
tion of Bomolochus bellones in the Mediterranean.
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