Bull. Soc. zool. Fr., 2017, 142(1) : 29-45.

Parasitologie

THE PARASITE FAUNA OF TRACHURUS TRACHURUS
(LINNAEUS, 1758) (TELEOSTEI: CARANGIDAE)
FROM THE EASTERN COAST OF ALGERIA

par
Keltoum ICHALAL™ "2, Amirouche CHIKHOUNE?,
Zouhir RAMDANE?, Mokrane IGUER-OUADA'!

& Mohammed KACHER*

963 specimens of horse mackerel, Trachurus trachurus (L.), were sampled bet-
ween February 2013 and April 2014, and examined for parasites. Out of these, 25.12%
were found to be parasitized. Nineteen parasite species were identified: 7 Digenea,
4 Isopoda, 3 Nematoda, 2 Monogenea, 2 Cestoda and 1 Copepoda. Five species were
collected for the first time in the eastern coast of Algeria: Scolex pleuronectis (Muller,
1788), Gastrocotyle trachuri (Van Beneden & Hesse, 1863), Pseudaxine trachuri
(Parona & Perugia, 1889), Nybelinia sp. and Lecithochirium fusiforme (Luche, 1901).
Parasite specificity was variable in terms of both host and attachment site. Anisakis sim-
plex (Rudolphi, 1809) and Monascus filiformis (Rudolphi, 1819) were the most abun-
dant parasite species (P=9.96% and P=6.02%, respectively). The highest infection rates
were observed in May 2013 (P=60%) and February 2014 (P=53.85%). Male and fema-
le hosts had a similar rate of infection (P=44.52% and P=43.50%, respectively). Our
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results show that parasitic infection increases proportionally with host size. A checklist
of all metazoan parasites collected to date from 7. trachurus is given.

Keywords: Trachurus trachurus, parasite fauna, parasitological indices, checklist,
Algeria.

La parasitofaune de Trachurus trachurus (Linnaeus, 1758)
(Téléostéen: Carangidae) de la cote est algérienne

Un nombre total de 963 spécimens du chinchard Trachurus trachurus (L.) ont
été échantillonnés entre février 2013 et avril 2014 et examiné pour leur parasitofaune.
25,12 % des poissons examinés ont été infestés. Dix-neuf espéces de parasites ont été
identifiées : 7 Digenes, 4 Isopodes, 3 Nématodes, 2 Monogenes, 2 Cestodes et
1 Copépode. Cinq espéces ont été signalées pour la premiere fois dans la cote Est de
I'Algérie : Scolex pleuronectis (Muller, 1788), Gastrocotyle trachuri (Van Beneden et
Hesse, 1863), Pseudaxine trachuri (Parona et Perugia, 1889), Nybelinia sp. et
Lecithochirium fusiforme (Luche, 1901). La spécificité des parasites est variable vis-a-
vis de I'hdte et du site de fixation. Anisakis simplex (Rudolphi, 1809) et Monascus fili-
formis (Rudolphi, 1819) sont les parasites les plus abondants (P =9,96 % et P= 6,02 %,
respectivement). Les taux d'infestation les plus élevés ont ét€ observés en mai 2013 (P =
60 %) et en février 2014 (P = 53,85 %). Les males et les femelles ont des taux d'infec-
tion similaires (P = 44,52 % et P = 43,50 %, respectivement). Nos résultats ont montré
que l'infestation parasitaire augmente proportionnellement a la taille de I'n6te. Une liste
de tous les parasites métazoaires collectés jusqu'a présent chez T trachurus a été établie.

Mots-clés : Trachurus trachurus, parasitofaune, indices parasitologiques, liste, Algérie.

Introduction

The Horse mackerel, Trachurus trachurus (L.), is a semi-pelagic species that
is distributed widely in all oceanic waters of moderate tropical and subtropical seas.
It is also present in the northeastern Atlantic, from the Bay of Biscay to Mauritania,
in the Black Sea and, especially, in the Mediterranean (BEKTAS ez al., 2009).
Despite its economic importance (ABAUNZA et al., 2008), studies concerning the
biology and parasitology of this species are scarce. According to a study conducted
by MACKENZIE et al. (2004) in Atlantic waters, horse mackerel hosts many species
of parasites. The list established by these authors reports that horse mackerel has a
fairly varied parasitic fauna. Otherwise, studies in the Atlantic and the Black Sea
(GESTAL & AZEVEDO, 2005; OGUZ & OKTENER, 2007; PEKMEZCI et al.,
2012; MANSOUR et al., 2013) suggest a geographic specificity in 7. trachurus para-
sites. This specificity of their distributions can serve the objective of identifying
stocks of horse mackerel through its various habitats. The works of KABATA, 1979;
ADROHER et al., 1996; BENMANSOUR & BEN HASSINE, 1997; CHARFI-
CHEIKHROUHA et al., 2000; ABAUNZA et al., 2004; ABAUNZA et al., 2008;
MACKENZIE et al., 2008; ICHALAL et al., 2015; ICHALAL et al., 2016, conducted
in the Atlantic, the northern and southern of the Mediterranean, have well attested it.

Five topics were particularly studied: the parasites’ biodiversity, their infesta-
tion rates, their impact on the condition of the host, the risks posed by some patho-
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genic parasites (like Nematoda) on the health of consumers, and stock discrimination
(fisheries management).

In Algeria, the parasite fauna of horse mackerel was largely unknown pre-
viously. Only some Crustacean parasites had been reported (NUNES-RUIVO, 1954;
RAMDANE et al., 2007, RAMDANE & TRILLES, 2007).

The aims of the present study are to complete the list of metazoan parasites
species infecting Algerian horse mackerel and provide a checklist of all metazoan
parasites collected to date from T. trachurus.

Material and methods

963 specimens of Trachurus trachurus (L.) were randomly sampled from the
eastern coast of Algeria with a scientific ship, during the ALDEM 2013 survey
(Figure 1), from February 2013 to April 2014. The total length was measured for
each specimen. Subsequently, its sex was recorded and inspections of the internal
organs and muscles were carried out under a stereoscope to detect parasites. The
parasites obtained were photographed under a light microscope, measured using a
graduated eyepiece, drawn with a camera Lucida and preserved in 70% alcohol for
detail examination and identification on the basis of their morphology and anatomy
using the following identification keys: HURST (1984), LARIZZA & VOVLAS
(1995), SHIH & JENG (2002) and MORSY et al. (2013) for Nematoda; LLEWELLYN
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Figure 1

Map of the study area, eastern coast of Algeria (from RAMDANE et al., 2008).
Le site d’étude: cote Est de I’Algérie (d’aprées RAMDANE et al., 2008).
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(1959, 1962) for Monogenea; BRAY & GIBSON (1980, 1990), GIBSON & BRAY
(1979, 1986), GIBSON (1996), BRAY & CRIBB (1998), GIBSON et al. (2002) and
BARTOLI & BRAY (2004) for Digenea; YAMAGUTI (1963), KABATA (1979),
VIDJAK et al. (2008) and RAMDANE (2009) for Crustacea; and PALM (1997,
1999) for Cestoda.

Parasitological indexes were calculated according to MARGOLIS et al.
(1982) and BUSH et al. (1997). The prevalence (%) and mean intensity according to
month, sex and size classes were assessed with the Chi-square test (%*) and Student
test, respectively, using Microsoft Office Excel 2007 software.

Results

Metazoan parasite species collected on Trachurus trachurus (L.)

A total of 446 parasites was obtained, representing 19 identified species.
These belong to 6 parasitic groups (Table 1). Ectoparasites are represented by 7 spe-
cies (1 Copepoda, 4 Isopoda and 2 Monogenea), whereas endoparasites were more
diverse, with 12 species (2 Cestoda, 7 Digenea and 3 Nematoda). One specimen of
Acanthocephala remains unidentified. The measurements performed on the collected
specimens of Digenea and Monogenea are given in Table 2.

In the present study, some parasite species are reported (Table 1) for the first
time from either the eastern coast of Algeria [Scolex pleuronectis (Muller, 1788),
Nybelinia sp., Pseudaxine trachuri (Parona & Perugia, 1889) and Gastrocotyle trachu-
ri (Van Beneden & Hesse, 1863)), or the Bejaia Gulf (Ectenurus lepidus (Looss, 1907),
Hemiurus communis (Odhner, 1905), Monascus filiformis (Rudolphi, 1819), Opechona
sp. (Looss, 1907), Prodistomum polonii (Molin, 1859), Lecithochirium fusiforme
(Luche, 1901) and Pseudopecoeloides chloroscombri (Fischthal & Thomas, 1970)].

Our results (Table 1) show that T. trachurus hosts many and diverse parasite
species in Algerian waters. The Digenea were the most abundant group in terms of
numbers of species, but we found that larval nematodes were the most abundant
parasites in terms of numbers of individuals.

We found that T. trachurus is most often infested by Anisakis simplex
(Nematoda) (P=9.97%), followed by the digenean Monascus filiformis (P=6.02%)
(Table 1). Infection rates of these two parasite species were statistically different
(DDL=19; a=5%; %’=808.66, P=0.02). The other parasite species have relatively low
prevalence ranging from 0.10% to 1.35%. It should be noted that the parasitic load
of A. Simplex and Pseudodaxine trachuri is quite higher compared to other parasite
species (mean intensity ranging from 1.86 to 2.45 parasites per infected fish)
(Table 1). Abundance values do not exceed 0.24 parasites per examined fish; this is
likely for all collected parasites species.

The sites of attachment are variable and the most frequent were the digestive
tract where Nematoda, Digenea, Cestoda and Acanthocephala were collected, follo-
wed by the gills which constituted the favorable environment for Monogenea and
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Table 1

Parasitological indices and specificity of the parasite species collected from 963 specimens of 7. trachurus.
Indices parasitologiques et spécificité des espéces de parasites collectées.

Parasite species NIF | NP | P(%) | Im A FS SpP
Digenea

Ectenurus lepidus (Looss, 1907)* 8 9 | 0831 |1.125 | 0009 | DT | Euryxenic
Hemiurus communis (Odhner, 1905)* 2 3 10.208 | 1.500 | 0.003 DT | Euryxenic
Lecithochirium fusiforme (Luche, 1901)* 3 3 103121000 | 0003| DT | Euryxenic
Monascus filiformis

(Rudolphi, 1819)* 58 88 | 6.023 | 1.517 | 0.091 | DT | Euryxenic
Opechona sp.

(Looss, 1907)* 2 3 10208 | 1.500 | 0.003 DT | Euryxenic
Prodistomum polonii

(Molin, 1859)* 13 15 | 1.350 | 1.154 | 0016 | DT | Euryxenic
Pseudopecoeloides chloroscombri

(Fischthal & Thomas, 1970)* 9 10 | 0935 | 1.111 | 0010 | DT | Euryxenic
Unidentified Digenea 10 10 | 1.038 | 1.000 | 0010 | DT -
Monogenean

Gastrocotyle trachuri

(Van Beneden & Hesse, 1863)** 12 16 | 1.246 | 1.333 | 0.017 G Oixenic
Pseudaxine trachuri

(Parona & Perugia, 1889)** 7 13 | 0.727 | 1.857 | 0.013 G Euryxenic
Unidentified Monogenea 6 6 | 0.623 | 1.000 | 0.006 G -
Nematoda

Anisakis simplex (Rudolphi, 1809) 96 | 236 | 9.969 | 2458 | 0.245 | DT /Go| Euryxenic
Hysterothylacium aduncum

(Rudolphi, 1802) 11 16 | 1.142 | 1455 | 0017 | DT | Euryxenic
Hysterothylacium sp

(Ward & Magath, 1917) 6 6 | 0.623 | 1.000 | 0.006 | DT | Euryxenic
Cestoda

Nybelinia sp.** 1 1 | 0.104 [ 1.000 | 0.001 | DT | Euryxenic
Scolex pleuronectis (Muller, 1788)** 3 3 10312 [1.000 | 0003| DT | Euryxenic
Isopoda

Anilocra phesodes (Milne Edwards, 1840)| 1 1 | 0.104 | 1.000 | 0.001 S Euryxenic
Ceratothoa paralella (Otto, 1828) 1 1 |0.104 | 1.000 | 0.001 | BC | Euryxenic
Ceratothoa oestroides (Risso, 1826) 2 2 | 0208 | 1.000 | 0.002| BC | Euryxenic
Gnathia sp. 1 1 | 0.104 | 1.000 | 0.001 G Euryxenic
Copepoda

Peniculus fistula (Von Nordman, 1832) 2 2 | 0.208 | 1.000 | 0.002 F Euryxenic
Acanthocephala

Unidentified Acanthocephala 1 1 |0.104 | 1.000 | 0.001 | DT -

NIF: Number of infected fish; NP: Number of parasites; P: Prevalence; Im: Mean intensity;
A: Abundance; FS: Fixing site; SP: Specificity; DT: Digestive tract; G: Gills; F: Fins; BC: Buccal cavity;
S: Surface; Go: Gonads.*: Newly collected in the Gulf of Bejaia; **: newly collected in the eastern coast

of Algeria.

NIF: Nombre de poissons infestés; NP: Nombre de parasites; P: Prévalence; Im: Intensité Moyenne;
A: Abondance; FS: Site de fixation; SP: Spécificité; DT: Tractus digestif; G: Branchies; F: Nageoires;
BC: Cavité buccale; S: Surface; Go: Gonades.*: Nouvellement collectée dans le Golfe de Bejaia; **:
Nouvellement collectée au niveau de la cote-est algérienne.
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Table 2

Measurements (mm) of digenean and monogenean specimens.
Les mensurations (mm) effectuées pour les spécimens de Digénes et de Monogeénes.

Parasites species Lt W Oral Ventral Pharynx Wh
sucker sucker

M+SD) | M +SD) | (M +SD) (M+SD) (M £SD) (M =SD)
Digenea
Monascus filiformis (1.73+131) | (0.1720.13) | (0.10£0.01) | (0.08£0.01) | (0.09+0.013) B
Pseudopecoeloides
chloroscombri (6.15£0.59) | (0.38+0.09) | (0.19+0.02) (0.39+0.10) (0.12£0.01) _
Prodistomum polonii 1.3-3 _ _ _ _ _
Opechona sp. 0.5-0.75 0,2-0,25 _ _ _ _
Ectenurus lepidus (0.9+0.08) | (0.20+£0.04) | (0.06+0.005) | (0.126+0.001) | (0.032+ 0.002) _
Hemiurus communis | 1.1-1.25 _ 0.05-0.1 0.15-0.17 _ _
Lecithochirium
fusiforme (1.1420.1) | (0.25+0.05) | (0.06+0.01) (0.17+0.02) (0.01+0.01) _
Monogenea
Gastrocotyle trachuri | (1.2 £0.21) _ _ _ _ _
Pseudaxine trachuri | (0.9 £0.09) (0.09 +0.037), _ _ _ (0.3 £0.05)

Lt: Total length; W: Width; Wh: Width of hapteur of Monogenea; M: Mean; SD: Standard Deviation.
Lt : Longueur totale ; W : Largeur ; Wh : Largeur de I’hapteur des Monogénes ; M: Moyenne ; SD :
Erreur Standard.

some Isopoda like Gnathia sp. The buccal cavity is the preferred attachment site for
two species of Isopoda (Ceratothoa estroides and Ceratothoa parallela). Finally, the
fish body-surface hosts only one species of Copepoda (Peniculus fistula) and one
species of Isopoda (Anilocra physodes).

Most of the collected parasites show a euryxenic specificity to their host. The
only oixenic parasite species is Gastrocotyle trachuri (Table 1).

Variations in parasitological indices according to month, sex and host size

The highest prevalence was observed in May (2013) and February (2014)
with 60% and 53.85%, respectively (Figure 2A). Differences in infestation rates were
also observed between months (DDL=13, a=5%, %’=39.40, p< 0.001). During these
months, Monascus filiformis (P=40%) and Anisakis simplex (P=36.53%) were the
most prevalent. The highest values of mean intensity (3.25-4.55 parasites/infected
fish) were observed in April (2013 and 2014) and September (2013). The remaining
months generally showed a low parasitic load (1.03-3.07 parasites/infested fish).

Figure 2 (ci-contre)

Variation of parasitological indices according to month (A), sex (B) and size classe (C).
Variations des indices parasitologiques en fonction des mois (A), sexes (B) et classes de taille (C).
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During this study (Figure 2B) the same infection rates were observed for
males and females (43.51-44.52%). No difference in prevalence was noted between
the two sexes of this fish (DDL= 1, a=5%, %*=0.012, p=1.96). The mean intensity
was very similar between males and females (Im=2.60 and 2.30 parasites/infested
fish, respectively).

Figure 2C shows clearly the increase of parasitic infection with the growing
of host. The lowest rate (5.06%) was found in small specimens (length less than
11 cm). The highest rate (54.55%) was noted in specimens between 20 and 24 cm in
length. The largest specimens were moderately infected (33.33%). A significant dif-
ference was observed between fish size classes (DDL=21, a=5 %, x*=81.04,
P<0.001).

Mean intensity values varied between 1 and 4 parasites/infected fish with the
exception of the 25-26 cm size class, in which 7 parasites were collected from one
infected fish.

A checklist of metazoan parasites of Trachurus trachurus

Table 3 shows that T. trachurus has a varied parasite fauna, comprising
75 species, many of which are specific to the genus Trachurus. Digenea is the most
abundant group in term of numbers of species (30), followed by Nematoda (13),
Cestoda (11), Crustacea (10), Monogenea (6) and Acanthocephala (5).

The species found during the present study represent 25% of the total number
of parasite species recorded. 28% of the species were recorded in the eastern, wes-
tern and central part of the Mediterranean Sea.

Discussion

The present study reports important new parasitological data on Trachurus
trachurus from the eastern coast of Algeria.

T. trachurus from Algerian coasts hosts many and diverse metazoan parasites.
The same parasite species were reported by AKMIRZA (1998) and ADROHER et al.
(1996) in Turkey and Spain, respectively.

In our study, the digeneans are well represented in the parasite fauna of
T. trachurus. These species had already been recorded by BARTOLI et al. (2005) in
many teleost fishes from the western coasts of the Mediterranean Sea. They were also
reported by MACKENZIE et al. (2008), OZTURK & OZER (2016) from the nor-
thern shore of the Mediterranean Sea, along the Atlantic coasts of the North Sea and
in the Black Sea.

To our knowledge, Lecithochirium fusiforme (Luche, 1901), collected in our
study, had been reported previously from T. trachurus for the first time by ABID-
KACHOUR (2014). According to this author, a number of searchers have reported
this species on other teleost fish, such as the common conger (Conger congre) and
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the anglerfish (Lophius piscatorius) (JONES, 1934; MATHIAS, 1934; GIBSON &
BRAY, 1979). The parasitic species Pseudopecoeloides chloroscombri has often
been used as a bio-indicator of T. trachurus stocks in different regions (from the

Moroccan coast to southwest Norway and throughout the Mediterranean Sea)
(ABAUNZA et al., 2008; MACKENZIE et al., 2008).

The two species of Monogenea recorded here, Gastrocotyle trachuri (van
Beneden & Hesse, 1863) and Pseudaxine trachuri (Parona & Perugia, 1889), were
reported from the same host by LLEWELLYN (1959, 1962), SHAW (1979) and
MACKENZIE et al. (2008) from Atlantic coasts and the northern shore of the
Mediterranean Sea.

Among the identified Isopod species, Ceratothoa oestroides, C. parallela and
Anilocra physodes were already reported by CHARFI-CHEIKHROUHA et al.
(2000), OGUZ & OKTENER (2007) and RAMDANE & TRILLES (2007) in 7. tra-
churus from the Tunisian, Turkish and Algerian coasts, respectively.

Generally, four species of copepod infest 7. trachurus along the
Mediterranean coasts (MACKENZIE et al., 2008): Lernanthropus trachuri (Brian,
1903), the most commonly collected, Caligus elongatus (Nordmann, 1832), Caligus
pelamydis (Krgyer, 1863) and Peniculus fistula (Nordmann, 1832). The latter has
been recorded from our specimens of horse mackerel.

The evaluation of the parasitological indices shows that, for all parasite spe-
cies recorded in horse mackerel, the infestation rates are relatively low, the highest
being those of Anisakis simplex and Monascus filiformis. Our results are consistent
with those of ADROHER et al. (1996), CAMPBELL (2005), MACKENZIE et al.
(2008) and TANTANASI ef al. (2012), who report the predominance of A. simplex
on T. trachurus in the Atlantic and the Mediterranean. The prevalence and parasitic
loads observed for M. filiformis are similar to those reported by BARTOLI et al.
(2005) in the Mediterranean and by OZTURK & OZER (2016) in the Black Sea.

In this study, variations in parasite infra-communities in relation to the month
were observed. We have found that the overall prevalence was high in May 2013 and
February 2014.

The month of May is characterized by a high infestation by Digenea.
According to DE KINKELIN (1971), an increase in temperature favours the multi-
plication of certain digenean parasites. Thus, infestation by these Digenea begins
during the onset of summer period (DESCLAUX, 2003). In this study, the high infes-
tation rate by the digenean M. filiformis in May 2013 may have been due to the accu-
mulation of metacercariae. Therefore, the observed changes in infestation rates are
likely to be related to environmental factors and host behavior.

Our results concerning infestation rates according to host size and sex are
similar to those reported by TANTANASI et al. (2012) in T. trachurus and confirm
that the number of parasites is directly related to host size and not to sex.

The highest infestation rates were observed in large individuals and the domi-
nant parasite group was Nematoda. This may be related to the diet of horse mackerel,
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which varies according to fish size (GARRIDO et al., 2008). In addition,
Euphausiaceae (zooplankton) are a major food source for 7. trachurus. According to
SMITH (1983), Euphausiids are the main intermediate hosts of A. simplex. The distri-
bution of the latter is therefore strongly influenced by the existence of this zooplankton.
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