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Abstract: In the present study, we investigated the digenean parasites of Atlantic horse mackerel, Trachurus trachurus (L., 1758), in the Turkish Black Sea coast
for the first time. Fish were collected throughout a year period from local fishermen in Sinop. A total of 256 fish specimens were weighed and measured,
subsequently examined for parasites using conventional methods under an Olympus microscope (BX53) equipped with a digital camera (DP50). The examination
included gills, pharynx, body cavity and visceral organs (stomach, intestine, liver, swim bladder and gonads). Parasites recovered were fixed and preserved using
methods commonly applied. A total of five species including adults of Prodistomum polonii (Molin 1879) Bray and Gibson 1990, Ectenurus lepidus Looss, 1907,
Monascus filiformis (Rudolphi, 1819) Looss, 1907, Lasiotocus typicus (Nicoll, 1912) and metacercaria of Stephanostomum cesticillum (Molin, 1858) Looss, 1899
were identified. Each parasite species were counted, their prevalence (%) and mean intensity values were determined according to Bush et al. (1997). The
difference between parasite loading on two length classes of fish were tested by Mann-Whitney U-test. All the statistical tests were performed at the significance
level of 5%. The calculated overall infection prevalence (%) and mean intensity values were 48.8% and 3.78+0.34, respectively. This data is the first on the
digenean parasite fauna of the Atlantic horse mackerel collected from the Turkish Black Sea coast. Lasiotocus typicus and Stephanostomum cesticillum are new
parasite records for Turkey.
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Oz: Bu arastirmada, karagdz istavrit baliginin, Trachurus trachurus (L., 1758) digenea parazitleri Tiirkiye'nin Karadeniz kiyisiinda ilk kez aragtirildi. Baliklar 1 yil
boyunca Sinop'taki yerel balikgilardan temin edildi. Toplam 256 adet istavrit baliginin boylari ve agirliklari 6IguldU, ardindan dijital kamera (DP50) ile donatiimig
Olympus (BX53) marka bir mikroskop altinda rutin parazitolojik metotlar kullanilarak parazitleri tanimlandi. Solungag, yutak, viicut boslugu ve i¢ organlar (mide,
bagirsak, karaciger, ylizme kesesi ve gonadlar) incelendi. Bulunan parazitler yaygin olarak uygulanan yontemler kullanilarak fikse edildi ve saklandi. Ergin
Prodistomum polonii (Molin 1879) Bray ve Gibson 1990, Ectenurus lepidus Looss, 1907, Monascus filiformis (Rudolphi, 1819) Looss, 1907, Lasiotocus typicus
(Nicoll, 1912) ve metaserker Stephanostomum cesticillum (Molin, 1858) Looss, 1899 olmak tizere toplam bes tiir tespit edildi. Her bir parazit tiri sayildi ve onlarin
enfeksiyon orani (%) ile enfekte balik bagina ortalama parazit sayisi Bush ve ark. (1997) gére belirlendi. iki boy sinifindaki parazit yiikii arasindaki fark Mann-
Whitney U testiile test edildi. Tim istatistiksel testler %5 énem seviyesine gére degerlendirildi. incelenen baliklarin tamamindaki enfeksiyon orani %48.8 ve enfekte
balik bagina ortalama parazit sayisi ise 3.78+0.34 olarak hesaplandi. Bu veriler Turkiye'nin Karadeniz kiyisindan yakalanan karagdz istavrit baligi igin bir ilktir.
Lasiotocus typicus ve Stephanostomum cesticillum tlrleri Tlrkiye parazit faunasi igin yeni kayittirlar.

Anahtar kelimeler: Trachurus trachurus, karagéz istavrit, digenea parazit, Karadeniz

INTRODUCTION

The horse mackerels are distributed worldwide and are
found throughout temperate, tropical and subtropical seas
(Cérdenas et al., 2005). The genus Trachurus is represented
by the Aflantic horse mackerel Trachurus trachurus and
Mediterranean horse mackerel T. mediterraneus, the previouis
is the most northerly representative and is distributed from
Western Africa to the Norwegian Sea, including Iceland,
throughout the North Sea, the Mediterranean and Black Seas
(Smith-Vaniz, 1986). This species is a small pelagic fish and is
among the most important fishing resources in Turkish waters.
Despite its high commercially value, studies on the digenean
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parasites of T. trachurus are limited and mainly focused in the
seas, except the Black Sea, surrounding Turkey (Akmirza,
2001; Oguz and Bray, 2006; Keser et al., 2007; Saglam and
Sarieyylpoglu, 2008). This study is the first to provide data on
the digenean parasites and their infection indices in T.
trachurus collected from the Turkish Black Sea coast.

MATERIAL AND METHODS

The horse mackerel were collected throughout a year from
local fishermen in the period from December 2009 to December
2010. A total of 256 fish specimens near Sinop were transferred
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to parasitology laboratory at the Faculty of Fisheries. All fish
were weighed and measured, subsequently examined for
digenean parasites using conventional methods under a
dissecting microscope. The examination included gills,
pharynx, body cavity and visceral organs (stomach, intestine,
liver, swim bladder and gonads). The isolated parasites were
fixed with 70% ethyl alcohol. Each digenean species was
identified and counted using a phase contrast Olympus
microscope (BX53) equipped with a digital camera (DP50). The
identification of the parasites was conducted according to the
keys provided by Bychovskaya-Pavlovskaya (1964), Gibson
and Bray (1986), Bartoli and Bray (2004). Infection prevalence
(%) and mean intensity values were calculated according to
Bush et al. (1997). Kruskal-Wallis test (Non-parametric
ANOVA) was performed to find out the significant differences in
the mean intensity values of the parasite for length classes of
fish as well as for the seasons. All the statistical tests were
performed at the significance level of 5%.

RESULTS AND DISCUSSION

The current study is the first to report on the digenean
parasite fauna of Atlantic horse mackerel from the Turkish
Black Sea coast. A total of five species including adults of
Prodistomum polonii (Molin 1879) Bray and Gibson 1990,
Ectenurus lepidus Looss, 1907, Monascus filiformis (Rudolphi,
1819) Looss, 1907, Lasiotocus typicus (Nicoll, 1912) and

metacercaria of Stephanostomum cesticillum (Molin, 1858)
Looss, 1899 were identified. The infection prevalence (%) and
mean intensity values as well as microhabitat preferences of
each parasite species are provided in Table 1 and Figure 1.
Photomicrographs of each parasite species are given in
Figures 2-6. The overall infection prevalence (%) and mean
intensity (M) values were 48.83% and 3.78+0.34, respectively.
Lasiotocus  typicus and  Stephanostomum  cesticillum
represented new parasite records for Turkey.

Order: Plagiorchiida

Family: Lepocreadiidae

Genus: Prodistomum

Prodistomum polonii (Molin, 1859) (Figure 2A-C)

Syns:  Distomum  polonii Molin, 1859; Distomum
(Echinostomum)  polonii  (Molin, 1859) Stossich, 1886;
Pharyngora polonii (Molin, 1859) Odhner, 1911; Opechona
polonii (Molin, 1859) Odhner, 1911

Parasitological indices: These data are provided in Table 1
and Figure 1.

Infection site: intestine

Table 1. Site of infection (microhabitat), prevalence (%) and mean intensity (MI) values of identified digenean parasites in the Atlantic horse mackerel with respect

to the fish length classes and seasons (S.E.: Stardard Error)

Digenean parasites of the Atlantic horse mackerel Fish length classes Seasons
Parasites species Microhabitat Prevalance <13cm 213 cm Spring Summer Autumn Winter
(%) (n:144) (n:112) (n: 39) (n: 0) (n: 110) (n:107)
M.l £S.E.
Prodistomum polonii ) 434 40.3% 47.3% 30.8% 62.7% 33.64%
Intestine 3794037 455063  294%035  2.33+0.91 459056  2.89+047
Monascus filiformis Pyloric ceace, 1.6 3.6% 3.74%
intestine 5.21+3.08 1.00+0.00 1.00+0.00
Ectenurus lepidus 2.7 6.3% 6.54%
Stomach 2.000.40 2.00+0.44 2.000.44
Lasiotocus typicus Rectum, 5.1 6.9% 2.7% 2.56% 8.2% 2.80%
intestine 1.85+0.09 1.80+£0.33  2.00+1.00 3.00+0.00 1.6740.33 2.00+1.00
Stephanostomum . 0.8 1.80% 5.13%
cesticillum Gills, pharynx 1.00+0.00 200000 2.000.00
48.8 45.1% 53.6% 33.3 62.7 40.2%
Overall 3.78£0.34 4342057  295:0.32*  2.380.840 4M2052> 2910422

*Means followed by the same supercript letter are not significantly different (P>0.05)

This is a commonly reported adult parasite of T. frachurus
in the Black Sea (Bray and Gibson, 1990; Bray and Cribb,
1996), in the Mediterranean Sea (Bartoli et al., 2005), in the
Northeas Atlantic (Bray and Gibson, 1997). Sezen-Akandere

(1972) reported Lepidapedon sengunii and L. ricci from T.

trachurus in the Sea of Marmara, but Bray and Gibson (1990)
considered both species as synonyms of P. polonii. This
parasite was reported in T. trachurus from the Sea of Marmara
(Keser et. al., 2007) and in Merlangius merlangus in the Turkish

coast of the Black Sea (Ozer et al., 2012).
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Figure 1. Percentage distribution of identified parasite species in the

Atlantic horse mackerel throughout the survey study

Figure 2. Prodistomum polonii (Molin 1879) Bray and Gibson 1990.
(unstained, original). A. general view of adult individual, B. anterior
section of the parasite, C. details of genitalia. Os. Oral sucker, Vs.
ventral sucker, t. testes, Ov. ovary, gt. genitalia

Order: Plagiorchiida

Family: Monorchiidae

Genus: Lasiotocus

Lasiotocus typicus (Nicoll, 1912) (Figure 4A-D)
Syn. Ancylocoelium typicum Nicoll, 1912
Infection sites: Rectum, intestine, pyloric caeca.

Parasitological indices: These data are provided in Table 1 and
Figure 1.

Order: Plagiorchiida

Family Hemiuridae

Genus Ectenurus

Ectenurus lepidus Looss, 1907 (Figure 3A-C)

Syns. Ectenurus trachuri Nikolaeva and Kovaleva, 1966;
Hemiurus shalabyi El-Serafy, Ramadan, Morsy and Lashein,
2002; Magnacetabulum trachuri Yamaguti, 1934

Parasitological indices: These data are provided in Table 1 and
Figure 1.

Infection site: stomach

This species in adult form is a common parasite of T.
trachurus (Gibson and Bray, 1986; MacKenzie et al., 2004) and
many other hosts. This species has been reported from T.
mediterraneus in the Mediterranean Sea (Fernandez-Jover et
al., 2010) and from T. mediterranneus ponticus in the Black
Seas (Nikolaeva, 1965), from Scomber japonicus in the Aegean
and Marmara Seas (Akmirza, 1997, 2000, 2003) and from T.
trachurus from Marmara Sea (Keser et al., 2007). This is the
first report of this parasite in the Turkish coast of the Black Sea.

Figure 3. Ectenurus lepidus Looss, 1907 (unstained, original), A.
Ventral view of adult individual, B. body surface with plaited, C.
posterior section of the parasite and tail. Os. oral sucker, Vs. ventral
sucker, t. testes, ov. ovary and Ec. ecsoma (inverted)

This species in adult form has been reported from T.
trachurus in the Black and Azov Seas (Osmanov, 1940), in the
Atlantic Ocean and Mediterranean Sea (Gaevskaya and
Kovaleva, 1980, 1982; Naidenova and Mordvinova, 1997;
Gaevskaya, 2003; Bartoli and Bray, 2004) and from T.
mediterraneus in the Mediterranean Sea (Fernandez-Jover et
al., 2010). This is the first report of this parasite in the Turkish
coast of the Black Sea as well as Turkish parasite fauna.
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spines

Figure 4. Lasiotocus typicus (Nicoll, 1912) (unstained specimen, original). A. Slightly flattened adult specimen (dorsal view), B. Oral sucker (Os)
with ventrally subterminal opening, transversely flattened, C. anterior body surface with spines, D. capsulated eggs (arrow heads show capsulate)

Order: Plagiorchiida

Family: Fellodistomidae

Genus: Monascus

Monascus filiformis (Rudolphi 1819) (Figure 5A-C)

Syns. Distome filiforme Rudolphi, 1819; Haplocladus filiformis
Odhner, 1911; Haplocladus typicus Odhner, 1911; Haplocladus
orientalis Yamaguti, 1958 Karachitrema trilobata Bilgees, 1973,
Monascus trilobatus (Bilgees, 1973) Hafeezullah, 1984, M.
americanus Amato, 1982, M. mediolongiusculus Ding, 1993

Infection site: Intestine

Parasitological indices: These data are provided in Table 1 and
Figure 1.

The adult worms occur mainly in the members of
Carangidae, although a wide range of other fishes are also
infected. Monascus filiformis has a wide distribution, which
includes not only the Atlantic Ocean and the Mediterranean,
Red, and Black seas, but also the Gulf of Mexico, the Mexican
Pacific, and the coastal regions of India and the Arabian
peninsula (Amato, 1982; Martorelli and Cremonte, 1998; Sey et
al., 2003; Fernandez-Jover et al., 2010). Oguz and Bray (2006)
and Keser et al., (2007) reported this parasite from T. trachurus
in the Sea of Marmara, and pointed out that it has frequently
been reporded in this host in the Mediterranean and Black
Seas. This is the first report of this parasite in the Turkish coast
of the Black Sea.

Figure 5. Monascus filiformis (Rudolphi, 1819) Looss, 1907 (unstained specimen, original). A. adult individual (ventral view.) B. Anterior section
of the parasite, oral (Os) and vental sucker (Vs). C. general view of genital atrium (ga), cirrus sac (Cs), testes (t) and ventral sucker
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Order: Plagiorchiida

Family Acanthocolpidae

Genus Stephanostomum

Stephanostomum cesticillum (Molin, 1858) Looss, 1899
(Figure 6A-C)

Syns. Distoma cesticillus Molin, 1858; Echinostomum
cesticillus (Molin, 1858) Monticelli, 1893; Anoiktostoma
cesticillus (Molin, 1858) Stossich, 1899; Stephanochasmus
cesticillus (Molin, 1858) Looss, 1901.

Infection sites: gills, pharynx.

Parasitological indices: These data are provided in Table 1 and
Figure 1.

The genus Stephanostomum has a wide distribution and it’'s
members infect marine teleosts, especially carangids.
Stephanostomum cesticillum has been reported from the north-
eastern Atlantic region, including the Baltic, Mediterranean and
Black Seas (Nikolaeva, 1965; Dimitrov, 1989; 1991;
Kostadinova and Dimitrov, 1994; Bartoli and Bray, 2001).
Carangid fishes can be both definitve and secondary
intermediate hosts for this parasite (Dimitrov, 1991;
Kostadinova and Dimitrov, 1994).

Figure 6. Stephanostomum cesticillum (Molin, 1858) Looss, 1899 metacercaria (unstained, original). A. Excysted metacercarial individual. B.
general view of anterior section of the parasite and body spines. C. circum-oral spines. Os. Oral sucker, Vs. Ventral sucker, cs: circum-oral spines

The calculated overall infection prevalence (%) and mean
intensity values were 48.8% and 3.78+0.34, respectively. Of
the five digenean species identified in the present study, P.
polonii was the most prevalent species (Table 1) and the rest
had very low infection prevalence values. Infection intensity
values of all species were also very low as can be seen in Table
1. While smaller sized fish (<13 cm) had only two parasite
species, larger sized fish (=13 cm) had five, in the fish length
range between 9.1 - 16.3 cm. Moreover, larger fish had higher
infection prevalence than did small fish. There was a seasonal
parasitic occurrence that fish examined in winter was occupied
by 4 parasite species, spring by 3 and autumn by only 2
species, though infection values were not high enough to make
more evaluation. In the light of current literature, total number
of parasite species encountered in the present study is higher
than that of Keser et al. (2007), Oguz and Bray (2006), Akmirza
(2001) and lower than of MacKenzie et al. (2004). Despite the
less number of comparative data to make comparison between
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