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Metazoan parasites of rudd Scardinius 
erythrophthalmus in Lake Sapanca, Turkey
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Abstract
Scardinius erythrophthalmus) from Lake Sapanca (Turkey) were sampled between 

October 2009 and September 2010 and examined for the occurrence of metazoan parasites. Para-
sites were found in 152 (94.4%) individuals and 13 parasite species were recorded: Dactylogyrus 

, , D. sphyrna and Paradiplozoon sp. (Monogenea); Posthodiplostomum cuticola 
metacercariae, Diplostomum sp. metacercariae, Tylodelphys clavata metacercariae and Clinostomum 
complanatum metacercariae (Digenea); Neoergasilus japonicus, Lamproglena pulchella and Argulus foli-
aceus (Crustacea); Piscicola geometra (Hirudinea); and glochidia larva (Mollusca). The most common 
species in the metazoan parasite community were – , L. pulchella and P. 
cuticola. Distinctive seasonal variation were observed for the prevalence and mean intensity of D. 

, N. japonicus, P.cuticola, Diplostomum sp. and glochidia. 

* Corresponding author’s email: esoylu@marmara.edu.tr

Introduction
Lake Sapanca (Turkey) has a surface area of 50 
km2 and a maximum depth of 52 m. Its average 
depth is 28.5 m and it is located northeast of the 

the lake and one small river discharging water 
from the lake. It is an important source of water 
for drinking and industry. The lake is used as 

species inhabiting it. Previously the lake was 
oligotrophic, but during the last 50 years it has 

urban, agricultural and industrial pollutants, 
and it is now oligo-mesotrophic.

agents of disease outbreaks both in wild and 

2008; Dzika and Wyzlic, 2009; Palm et al., 2011). 
Consequently the aims of the present study 
were to determine the composition and infec-
tion parameters of metazoan parasites of rudd 
(Scardinius erythrophthalmus) in Lake Sapanca. 

Materials and methods
S. erythrophthalmus (83 male and 

78 female individuals) of mean total length 
23.3 (±  3.1) cm (range 13.9–33.4 cm) were 
sampled and examined for metazoan parasites 
at monthly intervals between October 2009 and 
September 2010, except for January and Febru-
ary. Fish were caught using multi-mesh gillnets 
of 18, 30, 40, 45, and 50 mm mesh sizes by local 



in aerated lake water. Then each specimen was 
anaesthetised with tricaine methanesulfonate 
(MS-222), total length was measured and sex 
was recorded. After section of the spinal cord 

stereomicroscope (20X, 40X) for the presence 

was made within 2 days. During the dissec-
tion, the body cavity, all internal organs, the 
gills, the eyes (lens and vitreous humour), the 

intestine contents were also analysed. Parasites 

to Bylund et al. (1980). 

to Niewiadomska and Laskowski (2002), Pug-
achev et al. (2010), Bykhovskaya-Pavlovskaya et 

and Rogers, (1998). Monogenean species are 
distinguished by the morphology and the size 
of the sclerotised parts of the haptor and copula-
tory organ. Posthodiplostomum cuticola, Diplos-
tomum sp. Tylodelphys clavata and Clinostomum 
complanatum 
morphological characteristics of their metacer-

Neoergasilus japonicus, 
Lamproglena pulchella and Argulus foliaceus was 
made according to certain basic morphological 
characteristics for species desctription. Preva-
lence, mean intensity and mean abundance 
were calculated according to Bush et al. (1997).

Results
-

mined were infected with metazoan parasites. 

 Wagener, 1857, Dacty-
Glaser and Gussev, 

Dactylogyrus sphyrna Linstow, 1878 and Para-

diplozoon sp. (Monogenea); Posthodiplostomum 
cuticola (Nordmann, 1832) metacercariae; Dip-
lostomum sp. metacercariae; Tylodelphys clavata 
(Nordmann, 1832) metacercariae and Clinosto-
mum complanatum Rudolphi, 1814 metacercariae 
(Digenea); Neoergasilus japonicus (Harada, 1930), 
Lamproglena pulchella Von Nordmann, 1832 and 
Argulus foliaceus (Linnaeus, 1758) (Crustacea); 
Piscicola geometra
and glochidia larvae (Mollusca). The metazoan 

ectoparasites (11 parasite species) and 15.4% 
endoparasites (two parasite species). 

The most prevalent parasites were -
 (overall prevalence 77.0%), L. 

pulchella (73.3%), P. cuticola (57.8%), N. japonicus 
(31.7%), Glochidia sp. (29.8%) and Diplostomum 
sp. (14.9%). The prevalence of the L. pulchella 

N. japonicus
The other recorded metazoan parasite species 
were found sporadically. Data on infection pa-
rameters of all parasite species are shown in 

prevalence of rudd parasites were recorded 
for  and N. japonicus. 

-
ly between November and April. N. japonicus 
was recorded only between June and October. 
The parasite prevalence varied widely between 
months (  between 15.4 
and 100% ; L. pulchella 58.8 and 90.5% ; P. cuti-
cola 7.1 and 44.4% ; N. japonicus 23.8 and 85.7%; 
glochidia 10.0 and 29.8% ; Diplostomum sp 7.4 
and 40.0%) The prevalence of infections with 
the seven parasite species by month is given in 
Figure 1. Metazoan parasite infracommunities 

were infected with only one parasite species, 
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parasite species. 

Discussion
The metazoan parasite fauna of S. erythroph-
thalmus in Lake Sapanca is closely related to 
the oligo-mesotrophic character of the lake, the 
trophic level of the rudd and its feeding habits, 
(Poulin and Leung, 2011). Parasites within a host 

the food web (Marcogliese, 2005). Aquatic mac-
rophytes such as Chara, Nitella, Potamogeton, My-
riophyllum and Ceratophyllum 
of the diet of the rudd (Petr, 2000). According to 

Hansson et al., (1987), rudd is a typical perip-
hyton feeder and also feeds on invertebrates, 
aquatic macrophytes and zooplankton. Rudd 

study the analyses of stomach and intestine 
contents revealed macrophytic materials in all 

studied larger-sized rudd with a mean total 
length of 23.3 cm which ate macrophytes (Lake 
et al., 2002) and no adult or larval helminth 
endoparasites like cestodes, nematodes and 
acanthocephalans was found in the intestinal 

-
diate hosts for cestods (Rahkonen and Koski, 

Table 1. Overall infection parameters of Scardinius erythrophthalmus in Lake Sapanca (n

Species of parasite Site IFN TPN MI MA

–D. 
Gills 124 77.0 97.23

D. sphyrna Gills 1 1 1

Paradiplozoon sp. Gills 1 1 1

Posthodiplostomum cuticola 93 57.8 18.3 10.54

Diplostomum sp. Lens of eye 24 35 14.9  1.5 0.21

Tylodelphys clavata Vitreous humour 1 1 1

Clinostomum complanatum Gills, operculum 1 7 7 0.04

Neoergasilus japonicus Fins 51 743 31.7

Lamproglena pulchella Gills 118 73.3 2.2

Argulus foliaceus Skin, gills 14 34 8.7 2.4 0.21

Piscicola geometra Skin 3 3 1.9 1 0.02

Glochidia 48 429 29.8 8.9
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1997). Life cycles of nematods involves aquatic 
arthropods (Moravec, 2007). Fish acanthocepha-
lan using amphipod crustacean as intermediate 
hosts (Dianne et al., 2012). In the gut contents of 
the rudd in the current study no invertebrates 
were observed which are intermediate hosts 
of helminth endoparasites. On the other hand 
there is no data about importance of algae in 
parasite transmission (Diaz and Munoz, 2010).

In the present study metazoan ectoparasites 

metazoan endoparasites (two species; 15.4%). 

skin (Marcogliese et al., 2001), and Diplostomum 
cercariae actively locate and migrate into the 
lens through the muscle and connective tissue 
(Erasmus, 1959). 

Of the 13 parasites, only  and D. 

2010) and the other 11 species of the rudd are 
generalist. N. japonicus is a parasitic copepod 

native to eastern Asia and has spread to many 
countries (Knopf and Hölker, 2005; Alfonso and 
Belmonte, 2010) via the aquarium trade, aqua-
culture and ballast water (Hudson and Bowen, 
2002). In the present study we also recorded 
N. japonicus. N. japonicus was also previously 
reported on the gills of rudd from Lake Sapanca 
in Turkey (Soylu and Soylu, 2012). 

In conclusion, the present study demonstrated 
the high biodiversity of metazoan parasites in 
S. erythrophthalmus from Lake Sapanca. Eight 
helminth, three crustacean, one hirudinean 
and one mollusc parasite species were found 
in the metazoan parasite community of the 
rudd in the lake.
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Figure 1. Prevalence of seven metazoan parasite species infecting Scardinius erythrophthalmus in Lake 
Sapanca.
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