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Ozet: Tirkiye'nin kuzey-batisinda yer alan oytrofik dzellikteki Gala Golii baliklarinin parazitieri bilinmemektedir, bu nedenle arastrmamizda gélde bulunan
baliklarin metazoan parazitleri arastirimistir. Temmuz 2010 ve Haziran 2011 tarihleri arasinda Gala Géli'nde bulunan 16 balik tiirinden toplam 497 drnekle
caligildi. Bu baliklarda 53 metazoan parazit tiirii teshis edildi. Bu parazitlerden 32 Monogenea, 4 Cestoda, 7 Digenea, 4 Acanthocephala, 3 Nematoda, 2
Copepoda ve 1 Mollusca (glochidia) tirii kaydedildi. Gala Goli'nde incelenen baliklarin parazit toplulugunun yapisi %34.0 endoparazit ve %66.0
ektoparazitierden olusmaktadir. Galisilan tiim balik tirlerindeki en yaygin parazit tiirleri; monogenean ttirler, Diplostomum spp., Tylodelphys clavata ve glochidia
larvasidir. Monogenean tiirlerle en yiiksek enfeksiyon yiizdesi Rutilus rutilusta (%77.0) bulundu, Diplostomum spp. en yiiksek yayginlikla Abramis brama'da
(%100) gorildi. En cok sayida parazit tirli, 10 tlirle Abramis brama'da ve dokuz tirle Carassius gibelio'da bulundu. Bu makale Gala Géli'ndeki baliklarin
parazitleriyle ilgili ilk calismadir.

Anahtar kelimeler: Metazoan, parazit, balik, Gala Gélu

Abstract: Eutrophic Lake Gala, located in the north-west of Turkey, fish parasites of the lake are unknown; therefore, in the present investigation the metazoan
parasites of the resident fish were examined. A total of 497 specimens of 16 fish species inhabiting Lake Gala were examined between July 2010 and June
2011. In or on these fish, 53 metazoan parasite species were identified. From these parasites, 32 species of Monogenea, four species of Cestoda, seven species
of Digenea, four species of Acanthocephala, three species of Nematoda, two species of Copepoda and one species of Mollusca (glochidia) were recorded. The
parasite community structure of the examined fishes from Lake Gala was made up of 34.0% endoparasites and 66.0% ectoparasites. Monogenean species,
Diplostomum spp., Tylodelphys clavata and glochidia larvae were the most prevalent parasite species in all the fish hosts examined. The highest prevalence of
infection with monogenean species was found in Rutilus rutilus (prevalence 77.0%); Diplostomum spp. occurred with the highest prevalence (100%) in Abramis
brama. The largest numbers of parasites species were found in Abramis brama (10 species) and Carassius gibelio (nine species). This paper represents the first
study of parasites of the fishes in Lake Gala.
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INTRODUCTION

The Merig Delta, where Lake Gala is located, has formed
on an area of 45000 ha at the mouth of the Meri¢ River and
qualifies as a class A International Wetland. The lake has
been formed behind the embankments that have come into
existence by sedimentary deposition of material by the Merig
River. Lake Gala consists of Big Gala and Small Gala, which
are divided by a shallow threshold during the summer months.
The total area of Lake Gala is 5.6 km2 and it has an average
depth of 1.20 m. The water that feeds the lake amounts to
198.7 hm3/year; most (90.3%) of this water comes from paddy
fields around the Lake (Zal, 2006) and influences water
quality. Lake Gala, which was registered as a wetland
protected field and declared to be National Park in 2005, is on
the route of migrant birds and is a breeding area of native and
migrant birds. According to Kaya and Kurtonur, (2003), 134
bird species inhabit the lake including fish-eating birds. Of
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these bird species, 29 are residents, 64 summer migrants, 26
winter migrants and 20 breed in the lake.

Some studies have been performed on Lake Gala. Ortak
and Kirgiz, (1988) investigated Cladocera and Copepoda
species. Kirgiz, (1988) studied Chironomidae (Diptera) larvae.
Limnological features of the lake were studied by Baran and
Ongan, (1988). Kaya and Kurtonur (2003) studied the ornitho-
fauna of the lake and its surroundings. Ozulug et al., (2004)
reported on Carassius gibelio from the Lake. Erdogan and
Giher, (2005) investigated rotifer fauna. A study on the
implementation of the lower Meri¢ Valley was performed by
Zal, (2006). A study on associated microcrustacea
(Cladocera, Copepoda) with macrophytes in Lake Gala was
performed by Giher and Kirgiz, (2007). Camur-Elipek et al.,
(2008) studied physico-chemical characteristics and benthic
macroinvertebrates. Camur-Elipek et al, (2010) studied
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benthic invertebrates in relation to environmental variables.
However, there has been no investigation on parasites of fish
species of Lake Gala. Consequently, the aim of the present
study was carried out to report on the metazoan parasites of
the fish species in this lake. This is the first record of
metazoan fish parasites from Lake Gala.

MATERIALS AND METHOD

The fish specimens were taken from July 2010 to June
2011 from Lake Gala (40° 46" 60" N, 26° 11' 64" E). Fish
samples were collected four times in July, October, January
and April as seasonally from local fishermen. In total, 497 fish
specimens were examined: 49 roach (Rutilus rutilus), 71 gibel
carp  (Carassius  gibelio), 63 rudd  (Scardinius
erytrophthalmus), three white bream (Blicca bjoerkna), 38
carp bream (Abramis brama), 18 carp (Cyprinus carpio), 13
asp (Aspius aspius), 15 vimba (Vimba vimba), 64 European
perch (Perca fluviatilis), seven zander (Sander lucioperca), 87
pumpkinseed (Lepomis gibbosus), five eel (Anguilla anguilla),
nine pike (Esox lucius), five cat fish (Silurus glanis), 42 striped
mullet (Mugil cephalus) and eight twaite shad (Alosa fallax).
The fish were transported to the laboratory alive, where they
were all weighed, measured and their sex determined.
Dissection of the fish was made within two days. During the
dissection, the body cavity, all internal organs, the gills, the
eyes (lens and vitreous humour), the skin and the fins were
examined. Prevalence and mean intensity were calculated
according to Margolis et al., (1982). Parasites recovered were
fixed and preserved according to Bylund et al., (1980).
Identification of parasites was made according to
Niewiadomska (2003), Scholz et al., (1998), Pugachev et al.,
(2010) and Bykhovskaya-Pavlovskaya et al., (1962)

RESULTS

A total of 497 specimens of fish hosts belonging to 16
species were examined and 53 parasite species relating to
seven higher taxa (Monogenea, Cestoda, Digenea,
Acanthocephala, Nematoda, Mollusca and Crustacea)
recorded. A list of the 53 parasite species found in the fish
hosts examined from the Lake is shown in Table 1. The
parasite community structure of the fishes from Lake Gala
was made up of 34.0% endoparasites and 66.0%
ectoparasites. The monogenean species belonging to
Dactylogyridae, Ancyrocephalidae, Pseudodactylogyridae,
Tetraonchidae, Gyrodactylidae and Diplozoidae were the most
prevalent parasites, infesting 14 host species. Diplostomum
spp. metacercariae was the second most prevalent parasite,
infecting 12 host species. Other highly prevalent parasite
species were Tylodelphys clavata metacercariae and
glochidia larvae, both infecting nine host species. Copepod
parasites were recorded on the gills of only one marine fish
species (Mugil cephalus). Caryophyllaeus fimbriceps was
found only in the intestine of Carassius gibelio. Abramis
brama and C. gibelio exhibited rich parasite biodiversity, with
10 and nine species, respectively. Rutilus rutilus, Scardinius
erythrophthalmus, Vimba vimba, Lepomis gibbosus and
Anguilla anguilla harboured eight parasite species. The
number of parasite species that all other fish host harbours
were; Perca fluviatilis seven, Cyprinus carpio six, Sander
lucioperca three, Silurus glanis two, Esox lucius six, Blicca
bjoerkna two, Aspius aspius five, M. cephalus six and Alosa
fallax two (Table 1). Perca fluviatilis has the highest number of
core parasite species, with four species. The number of core
parasite species was different for each fish host. The
prevalence and mean intensity of the most prevalent parasite
species for seven extensively studied fish hosts are shown in
Table 2. Pictures of important features for the identification of
some parasites found in the present study is shown in Figures
1-6

Table 1. Parasite species and their fish hosts recorded in Lake Gala.

Parasite species

Fish host

METAZOA
Platyhelminthes

Monogenea

DACTYLOGYRIDAE

Dactylogyrus difformis Wagener, 1857

Dactylogyrus difformoides Glaser and Gussev, 1967
Dactylogyrus crucifer Wagener, 1857

Dactylogyrus anchoratus (Dujardin, 1845)
Dactylogyrus vastator Nybelin, 1924

Dactylogyrus cornu Linstow, 1878

Dactylogyrus cornoides Glaser and Gussev, 1971
Dactylogyrus vistulae Prost, 1957

Dactylogyrus distinguendus Nybelin, 1937
Dactylogyrus baueri Gussev, 1955

Dactylogyrus inexpectatus Isjumova in Gussev, 1955
Dactylogyrus extensus Mueller and Van Cleave, 1932
Dactylogyrus auriculatus (Nordmann, 1832)
Dactylogyrus zandti Bychowsky, 1933

Dactylogyrus wunderi Bychowsky, 1931
Dactylogyrus haplogonoides Gussev, 1966

S. erytrophthalmus
S. erytrophthalmus
R. rutilus
C. gibelio
C. gibelio
R. rutilus
R. rutilus
R. rutilus
A. brama
C. gibelio
C. gibelio
C. carpio
A. brama
A. brama
A. brama
V. vimba
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Dactylogyrus sphyrna Linstow, 1878

Dactylogyrus tuba Linstow, 1878

Dactylogyrus sp.

ANCYROCEPHALIDAE

Ancyrocephalus paradoxus Creplin, 1839
Thaparocleidus siluri (Zandt, 1924)

Thaparocleidus vistulensis (Siwak, 1932) Limi 1996
Urocleidus similis (Mueller, 1936)

Ligophorus sp. |

Ligophorus sp. Il

PSEUDODACTYLOGYRIDAE
Pseudodactylogyrus anguillae (Yin and Sproston, 1948)
Pseudodactylogyrus bini (Kikuchi, 1929)
TETRAONCHIDAE

Tetraonchus monenteron (Wagener, 1857)
GYRODACTYLIDAE

Gyrodactylus sp. |

Gyrodactylus sp. Il

DIPLOZOIDAE

Paradiplozoon paviovski (Bychowsky and Nagibina, 1959)
Paradiplozoon sp.

Cestoda

CARYOPHYLLIDAE

Caryophyllaeus fimbriceps Annenkova-Khlopina, 1919
BOTHRIOCEPHALIDAE

Bothriocephalus claviceps (Goeze, 1782)
Bothriocephalus acheilognathi Yamaguti, 1934
PROTEOCEPHALIDAE

Proteocephalus percae (Miller, 1780)

Digenea

DIPLOSTOMATIDAE

Diplostomum spp.

Posthodiplostomum cuticola (Nordmann, 1832)
Tylodelphys clavata (Nordmann, 1832)

CLINOSTOMATIDAE

Clinostomum complanatum Rudolphi, 1814
Digenea gen. sp. |

Digenea gen. sp. Il

Digenea gen. sp Il

Acanthocephala
ECHINORHYNCHIDAE
Acanthocephalus lucii (Miller, 1777)
Acanthocephalus anguillae (Miiller, 1780)
Acanthocephalus sp.
NEOECHINORHYNCHIDAE
Neoechinorhynchus sp.

Nematoda

DIOCTOPHYMATIDAE

Eustrongylides excisus Jagerskiold, 1909
DRACUNCULIDAE

Anguillicoloides crassus (Kuwahara, Niimi and Itagaki, 1974)
Nematod gen. sp.

Copepoda

ERGASILIDAE

Ergasilus lizae Kroyer, 1863
LERNAEIDAE

Lernaea cyprinacea Linnaeus, 1758
Mollusca

Bivalvia

UNIONIDAE

Glochidia (larvae)

R. rutilus
A. aspius
V. vimba

S. lucioperca
S. glanis

S. glanis

L. gibbosus

M. cephalus
M. cephalus

A. anguilla
A. Anguilla

E. lucius

S. erytrophthalmus
C. gibelio

A. aspius
C. carpio

C. gibelio

A. anguilla
C. carpio, P. fluviatilis

P. fluviatilis

S. erythrophthalmus, R. rutilus, L. gibbosus,
A. aspius, C. gibelio, C. carpio, M. cephalus,
E. lucius, A. brama, P. fluviatilis, V. vimba,
A. anguilla

S. erythrophthalmus, V. vimba

R. rutilus, L. gibbosus, C. gibelio, C. carpio,
E. lucius, S. erythrophthalmus, A. brama, P.
fluviatilis, V. vimba

P. fluviatilis, S. erythrophthalmus, R. rutilus
A. fallax

A. fallax
M. cephalus

A. anguilla
A. anguilla, P fluviatilis
L. gibbosus, P. fluviatilis

E. lucius

P. fluviatilis, L. gibbosus
A. anguilla

L. gibbosus

M. cephalus, A. fallax

L. gibbosus

R. rutilus, L. gibbosus, A. anguilla, A.
aspius, C. gibelio, M. cephalus, S.
erytrophthalmus, A. brama, P. fluviatilis
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Table 2. Prevalence (P; %) and mean intensity (M) of metazoan parasites from some fish species in Lake Gala.

. Lepomis Carassius Scardinius Perca . . Abramis .

L gibbosus gibelio erythrophthalmus _ fluviatilis RS brama BRI
. P P P P P P P

Parasites (%) M (%) ]l (%) M (%) M (%) MI (%) ]l (%) M
Monogenea 600 - 599 - M4 - - - 70 - 500 - 16.6 -
Cestoda

Bothriocephalus sp. 33 20 6.6 - - - - - - - - - - -
Proteocephalus percae - - - - - - 385 76 - - - - - -
Digenea

Diplostomum sp. 60.0 19 26.6 1.2 55.2 7.0 19.2 1.0 84.6 33.6 100.0 139 16.6 8.6
Tylodelphys clavata 43.3 27 6.6 20 241 221 88.5 1006  84.6 37.8 75.0 11.8 - 8.0
Posthodiplostomum - - - 30 173 - - 08 72 83 138 - -
cuticula

Clinostomum . - . 72 18 538 24 77 40 - . . .
complanatum
Nematoda 233 1.0 - - - - 84.6 13.9 - - - - - -
Acanthocephala 33 20 - - - - 46 39 - - - - - -
Copepoda 10.0 13 - - - - - - - - - - 250 23
Mollusca 63.3 6.1 133 19.0 58.6 20.3 69.2 18.1 7.7 12.0 16.6 20.1 50.0 3.7

Figure 2. Urocleidus similis a-b. anchors, marginal hooks, c. copulatory organ.
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Figure 5.. a.Dactylogyrus haplogonoides copulatory organ, b. Dactylogyrus auriculatus copulatory organ and vaginal tube.
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The potential parasite number in Anguilla anguilla, Aspius
aspius, Cyprinus carpio, Esox lucius, Silurus glanis, Bilicca
bjoerkna, Vimba vimba, Alosa fallax and Sander lucioperca is
probably greater than mentioned here because of the few
specimens that were examined.

DISCUSSIONS

Previous studies on Lake Gala have determined its trophic
status (Baran and Ongan., 1988; Kirgiz, 1988; Ortak and
Kirgiz, 1988; Erdogan and Guher, 2005; Camur-Elipek et al.,
2008, 2010). Lake Gala can be termed as eutrophic regarding
the rotifera species identified (Erdogan and Guher, 2005).
Paddy fields periodically use the lake water for irrigation; later
on, remaining water is pumped back to the lake which is
charged with chemicals (pesticides and fertilizers). Benthic
fauna of the lake dominated by two groups (Chironomidae and
Oligochaeta), which are known to be pollution-tolerant
organisms (Camur-Elipek et al., 2010). Pollutants are toxic
both to fish and invertebrate hosts; furthermore there are
direct effect of pollutants on parasites and their free-living
stage (Poulin, 1992). Low benthic invertebrate richness and
diversity, a high number of individual existence of some
Chironomidae species (e.g., Chironomus plumosus) and
some Oligochaeta species (e.g., Limnodrilus hoffmeisteri,
Potamothrix hammoniensis) and also the existence of
Orthocladiinae larvae (especially Cricotopus flavocinctus) are
associated with eutrophic state. In the lake, Gastropoda (Unio
sp., Viviparus sp. and Planorbiidae) were found to have the
lowest prevalence (2.8%) of all taxa (Camur-Elipek et al.,
2010). The presence of gastropods is important in the
transmission of digenetic trematodes (Paperna, 1996). The
findings of the present study show that the fish in Lake Gala
have a poor community of intestinal endoparasites. The
species composition of parasite communities is clearly
affected by environmental stress, and species richness tends
to decrease under degraded conditions. The fact that
parasites possess complex life cycles makes them extremely
valuable information units about environmental conditions,
because their presence or absence indicates a great deal

e ':né‘ 350 : "
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Figure 6. a. Anguillicoloides crassus, b. Proteocephalus percae head and four suckers.

about not only their host ecology but also food web
interactions,  biodiversity ~and  environmental  stress
(Overstreet, 1997; Marcogliese, 2004). Contamination of fresh
water habitats affects the viability of the free-living
transmission stage of helminth parasites of fish (Pietrock et
al, 2001). Parasites with indirect life cycles that were
recorded in this study were cestodes, digenetic trematodes,
acanthocephalans and nematodes. Diplostomum sp. and
Tylodelphys clavata metacercariae, were found to be the most
prevalent digenean parasites in 12 and nine fish hosts
respectively.  Eustrongylides excisus, T. clavata and
Clinostomum complanatum were also found as the core
parasite species in perch. The intermediate host of E. excisus
is aquatic tubificid oligochaetes, which is common on benthic
fauna of the lake and is pollution tolerant; the definitive hosts
of all these parasites are fish-eating birds. In total, 134 water
birds inhabit Lake Gala and its surrounding area; Pelecanus
onocrotalus, Cygnus olor, Phalacrocorax pygmeus, Egretta
garzetta and Ardea cinerea are the dominant bird species
(Kaya and Kurtonur, 2003). The relative abundance of endo-
and ectoparasites of fish in a particular aquatic system can be
used as an indicator of environmental stress. Ectoparasites
are more in contact with water; therefore, sensitive
ectoparasites are fewer than endoparasites in a polluted
system, while the converse is also true (Avenant-Oldewage,
2001). The highest monogenean abundance and diversity
were found in a polluted lake than in an oligotrophic lake
(Koskivaara and Valtonen, 1992). In the present study the
overall prevalence of ectoparasites (66.0%) was found higher
than that of endoparasites (34.0%).

Lake Gala has native freshwater, non-native and marine
fish species by reason of natural connection with the Aegean
Sea; therefore parasite biodiversity can also be related to
these characteristics of the lake. Metazoan parasites,
identified at the species level, consist of 18 specialists and 20
generalists, all of the specialist parasites belonging to
monogenea. Other than Diplostomum spp., Tylodelphys
clavata, Posthodiplostomum cuticola and Clinostomum
complanatum, which are the most common parasites both for
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unpolluted and polluted environments, one digenetic
trematode was found in the gut of Mugil cephalus and another
two in the gut of Alosa fallax and both of these fish hosts are
marine species.

In conclusion, 53 metazoan parasites were recorded from
the fish of Lake Gala. The most dominant parasite species
found on each fish species except Perca fluviatilis were the
monogeneans, which have a direct life cycle. However, to
exclude two digenean parasites found in marine fish species,
only four parasite species have an indirect life cycle.
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