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ABSTRACT

The parasitic copepod, Lernanthropinus trachuri (Brian, 1903) (Copepoda,
Siphonostomatoida, Lernanthropidae) was found on the Mediterranean horse mackerel,
Trachurus mediterraneus in Bandirma Bay, Turkey. The aim of this study is to present female
Lernanthropinus trachuri with morphological characters with photos from Turkey. The details
unseen in photos were supported with drawings. All parasites were firmly attached to the gill
filaments of the host. This parasite is also specific for the genus Trachurus (Costa et al 2017).
Therefore, this parasite may use as biomonitor or tag species for fish stock studies in Turkey.

ZUSAMMENFASSUNG: Die Morphologie von Lernanthropinus trachuri (Brian,
1903) (Copepda, Siphonostomatoida, Lernanthropidae) aus der Bandirma Bucht (Turkei).

Der als Parasit lebende RuderfuBkrebs Lernanthropinus trachuri (Brian, 1903)
(Copepoda, Siphonostomatoida, Lernanthropidae) wurde an der mediterranen Pferdemackrele
Trachurus mediterraneus in der Bandirma Bucht/Tirkei gefunden. Daraus ergibt sich das Ziel
vorliegender Arbeit fir die Tirkei das Weibchen von Lernanthropinus trachuri mit seinen
morphologischen Kennzeichen anhand von Photos zu dokumentieren. Detauils, die in den
Phtos nicht sichtbar ware, wurden mithilfe von Zeichnungen dargestellt. Sdmtliche Parasiten
hafteten fest an den Kiemenféden der Wirtsart. Dieser Parasit ist auch kennzeichnend fur die
Gattung Trachurus (Costa et al. 2017). Daher kann er Zeigerart bei Biomonitoring eingesetzt
oder als Leitart fur die Untersuchungen an Fischbestédnden in der Tirkei verwendet werden.

REZUMAT: Morfologia speciei Lernanthropinus trachuri (Brian, 1903) (Copepda,
Siphonostomatoida, Lernanthropidae) din golful Bandirma (Turcia).

Copepodul  parazitar Lernanthropinus trachuri (Brian, 1903) (Copepoda,
Siphonostomatoida, Lernanthropidae) a fost identificat pe specia stavridul mediteraneean
Trachurus mediterraneus in Golful Bandirma din Turcia. Aceasta descoperire a determinat
obiectivul acestei lucrari de a studia in Turcia cu ajutorul unor fotografii, femela de
Lernanthropinus trachuri cu toate caracterele ei morfologice. Detaliile care nu au fost vizibile
in fotografii au fost documentate cu ajutorul unor desene: Toti parazitii au fost strans alipiti de
filamentele branchiale ale speciei gazda. Parazitul de asemenea este caracteristic pentru genul
Trachurus (Costa et al. 2017). Din acest considerent poate fi folosit ca inidcator la
monitorizdri sau ca specie indicatoare pentru cercetarea stocurilor de pesti din Turcia.
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INTRODUCTION

Mediterranean horse mackerel, Trachurus mediterraneus (Steindachner, 1868), is a
commercially-important marine fish species with a wide geographical distribution, they inhabit
the pelagic-oceanic zone (Froese and Pauly, 2017).

Lernanthropidae is the most common family of parasitic copepods on fishes. The
family Lernanthropidae Kabata, 1979, currently comprises about 150 species belonging to
eight genera (Boxshall and Halsey, 2004). The genus Lernanthropus de Blainville, 1822, is the
largest of the family, containing approximately 120 valid species, all of which parasitize
marine fish hosts, belonging to least 31 different teleost families (Boxshall and Halsey, 2004).

Bahri et al. (2002) examined Lernanthropus kroyeri as a bio-indicator species of
populations that belong to two fish species, Dicentrarchus labrax and Dicentrarchus punctatus
in Tunisia. Their preliminary analysis seems to indicate that samples of L. kroyeri from the
north differ from those in the south. Manera and Dezfuli (2003) examined Lernanthropus
kroyeri infections and pathology in cultured sea bass in Greece. They determined that
Lernanthropus kroyeri cause the erosion, desquamation and necrosis on the secondary lamellae
and laceration on the tissue and vessels of infested gill.

The genus, Lernanthropinus, includes ten species (Walter, 2015). Venmathi Maran et
al. (2014) referred that the diagnostic features of the genus Lernanthropinus are: the presence
of posterolateral plate-like structures on the trunk; the absence of dorsal and ventral plates on
the trunk; both leg four and the urosome are visible in dorsal and ventral views (Ho and Do,
1985 cited by Venmathi Maran et al., 2014).

Nine species of the family, Lernanthropidae, have previously been recorded as
parasitizing fishes in Turkish marine habitats. They are: Lernanthropus kroyeri Van Beneden,
1851 (Toksen, 1999; Ozel et al., 2004; Oktener et al., 2010); Lernanthropus brevis Richiardi,
1879 (Akmirza, 2003); Lernanthropus indefinitus Koyuncu, Castro Romero and Karaytug,
2012 (Koyuncu et al., 2012); Lernanthropus gisleri Van Beneden, 1852 (Ozak et al., 2016);
Lernanthropus callionymicola El-Rashidy and Boxshall, 2012 (Ozak et al., 2016);
Lernanthropsis mugilis (Brian, 1898) (Altunel, 1983); Lernanthropinus trachuri (Brian, 1903)
(Oktener and Trilles, 2004); Mitrapus oblongus (Pillai, 1964) (Romero and Oktener, 2010);
Sagum posteli Delamare-Deboutteville and Nunes-Ruivo, 1954 (Toksen et al., 2012). This
study aims to present the morphological characters of Lernanthropinus trachuri from Turkey
and is given with drawings and photos.

MATERIAL AND METHODS

Three hundred twenty of Mediterranean horse mackerel were collected by local gears
from the Bandirma Bay, Sea of Marmara in Turkey. Parasites recovered from the hosts were
fixed in 70% ethanol. Some specimens were cleared in lactic acid and their appendages were
dissected out by using Wild M5 stereo microscope. Dissected parts were mounted on slides in
glycerin-gelatine mounting medium. The photos were taken with the aid of Canon camera
(EOS 1100D) connected to a microscope. The appendages were drawn with the aid of a
camera lucida (Olympus BH-DA). All measurements are in millimeters. Terminology of
appendage structure follows Kabata (1979; 2003). The scientific names, synonyms of parasite
and host were checked with Walter and Boxshall (20183, b, c).
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RESULTS AND DISCUSSION

Subclass Copepoda Milne Edwards, 1840; Order Siphonostomatoida Thorell, 1859;
Family Lernanthropidae; Lernanthropinus trachuri (Brian, 1903) (Figs. 1-3); Syn.
Lernanthropus trachuri Brian, 1903; Lernanthropus lichiae Goggio, 1906 (Walter and
Boxshall 2018 a, b, ¢)

Host: Trachurus mediterraneus (Steindachner, 1868) (Pisces: Carangidae);
Mediterranean horse mackerel.

Total number of parasites: 28 females. Dissected material: 10 females.

All parasites attached to the gill filaments. The prevalence of parasites was 8.75%.

Figure 1: Lernanthropinus trachuri female.
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Description — Female morphology (Fig. 1): Body length varies from 2.75 to 3.25 mm.
Antennule (Figs. 2a and 3a) seven segments; first segment without segmentation, second
segment two setae, third segment with three setae, fourth segment with one seta, fifth segment
with two setae; sixth segment with one seta, seventh segment with nine setae. Antenna (Figs.
2b and 3b) two segmented; robust and bearing small papilliform process and small spine;
subchela forming as strongly curved claw; claw two short spiniform processes, distal part with
longitudinal ringes. Maxillule (Figs. 2c and 3c) bilobed; smaller outer lobe (exopod) with
inflated base and tipped with a papilliform process; longer inner lobe (endopod) bearing three
unequal terminal process. Maxilliped (Figs. 2d and 3d) two segments; corpus robust and myxal
area with unarmed; subchela bears two small spines on medial surface of shaft; claw with fine
longitudinal ridges. Mandible (Figs. 2e and 3e) two segmented, basal segment short, distal
segment elongated, with seven teeth on terminal blade. Maxilla (Figs. 2f, 2g and 3f) two
segmented, brachiform; proximal part robust with no arms and longer than brachium; distal
part (brachium) distally long with a spine on inner margin and terminal claw with one
spiniform process and two rows of sharp denticles on inner margin. First leg (Figs. 2i and 3h)
protopod with an outer seta and an inner seta; exopod larger than endopod; exopod 1-
segmented and tipped with five robust spines; endopod inflated lobe tipped with slender seta.
Second leg (Figs. 2j and 3i) smaller than first leg; with inconspicuous protopod carrying a
blunt inner process; exopod tipped with five spines and endopod with short apical seta; a
lateral large outer protuberance on protopod. Leg three not fused, unarmed. Leg four and leg
five represented by pair of bilobate process, long, fleshy, having identical blunt tips. Uropod
(Figs. 2h and 3g) with two short setae distally; two long setae posteriorly.

Lernanthropinus trachuri has been found in the North Atlantic, Mediterranean, and
Adriatic seas (Walter and Boxshall 2018 a, b, ¢). This lernanthropid is mainly a parasite of
carangid fishes. It was reported from four fish families. Lernanthropinus trachuri (Brian,
1903) were mostly reported as Lernanthropus trachuri (Brian, 1903) on Trachurus lathami
(Timi and Etchegoin, 1996; Braicovich et al., 2012; Luz et al., 2012), on Trachurus trachurus
(Brian, 1903, 1906; Nunes-Ruivo, 1954; Papoutsoglou, 1976; Diebakate, 1994; Benmansour
and Ben Hassine, 1998; MacKenzie et al., 2008), on Trachurus capensis (syn. T. trachurus c.)
(Piasecki, 1982; Roux, 2013; Bowker et al., 2016), on Trachurus picturatus (Gaevskaya and
Kovaleva, 1985), on Trachurus murphyi (syn. Trachurus symmetricus murphyi; Trachurus
picturatus murphyi) (Romero and Kuroki, 1985; George-Nascimento and Arancibia, 1992;
Oliva, 1994; Oliva, 1999; George-Nascimento, 2000; Quiroz Gil, 2014), on Ariomma bondi
(syn. Paracubiceps ledanoisi) (Delamare-Deboutteville and Nunes-Ruivo, 1954; Capart,
1959), on Chloroscombrus chrysurus (Diebakate, 1994), on Erythrocles monodi (Diebakate,
1994), on Seriolella violacea (Romero and Kuroki, 1985; Jara and Diaz-Limay, 1995;
lannacone, 2003), on Trachurus mediterraneus (Oktener and Trilles, 2004), on Campogramma
glaycos (syn. Lichia vadigo) (Brian, 1903), Caranx rhonchus (syn. Caranx ronchus)
(Delamare-Deboutteville and Nunes-Ruivo, 1954). Lernanthropinus trachuri (Brian, 1903)
was also reported as Lernanthropus lichiae Goggio, 1906 on Erythrocles monodi (Capart,
1959) and Campogramma glaycos (syn. Lichia vadigo) (Goggio, 1906).

The hosts’ parasitism with Lernanthropinus trachuri was examined according to
family characteristics nine of 12 host species belongs to Carangidae, one species to
Centrolophidae, one species to Emmelichthyidae; and one species to Ariommatidae. The hosts’
parasitism with Lernanthropinus trachuri was examined according to habitat selections; four
of 12 host fish species are pelagic-neritic; three species of benthopelagic; three species of
pelagic-oceanic; one species of demersal; one species of reef-associated. The hosts parasitism
with Lernanthropinus trachuri according to feeding habits; all hosts are carnivorous.
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Figure 2: Lernanthropinus trachuri; (a) Antennule (0.02 mm), (b) Antenna (0.13 mm),
(c) Maxillule (0.03 mm), (d) Maxilliped (0.05 mm), (e) Mandible (0.03 mm),
() Maxilla (0.045 mm), (g) Maxilla (0.045 mm), (h) Caudal ramus (0.07 mm),
(i) First leg (0.015 mm), (j) Second leg (0.04 mm).
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Figure 3: Lernanthropinus trachuri, (a) Antennule (0.03 mm), (b) Antenna (0.065 mm),
(c) Maxillule (0.03 mm), (d) Maxilliped (0.05 mm), (e¢) Mandible (0.05 mm), (f) Maxilla (0.05
mm), (g) Uropod (0.05 mm), (h) First leg (0.015 mm), (i) Second leg (0.04 mm).

General body status, first and second legs, mouth parts such as antennules, antenna,
maxilliped, maxillule, maxilla of Lernanthropinus trachuri described from specimens
collected in this study were in agreement with previous descriptions of this species by (Brian
1906; Goggio, 1906; Nunes-Ruivo, 1954; Piasecki, 1982; Romero and Kuroki, 1985;
Diebakate, 1994), except of seta number on segments of antennules.

CONCLUSIONS

Lernanthropinus  trachuri  (Brian, 1903) (Copepoda, Siphonostomatoida,
Lernanthropidae) was reported from the Bosphorus, Sea of Marmara by Oktener and Trilles
(2004). But the morphological characters of it could not be presented by the first author’s
limited laboratory possibilities and literature. Now, the same author found this parasite from
the same host species. This study aims to present the morphological characters from Turkey
and to compare other morphological characters from various countries in the future.
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