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ABSTRACT

This review presents the occurrence of 62 parasitic copepod species from 72 different
fish species (64 wild, two cultured, seven from aquarium) from Turkey.

The parasite species list is arranged by providing parasite species name, host fish,
location of host fish capture and author, date of published record.

All parasites and their hosts are confirmed with the recent systematic accounts and full
taxonomic account according to literature and internet database. Siphonostomatoida with 47
species and Caligidae with 12 species are the dominant order and family among parasitic
copepoda with regard to species diversity, host distribution and location.

ZUSAMMENFASSUNG: Ubersicht parasitarer in Fischen festgestellter Copepoden.

Vorliegende Ubersicht bezieht sich auf das Vorkommen von 62 als Parasiten in 72
verschiedenen Fischarten lebender Copepoden Arten (64 wildlebende, zwei in
Fischzuchtanlagen, sieben in Aquarien) in der Tirkei.

Die Liste der Parasiten umfasst den Namen der parasitierenden Art, den Wirtsfisch,
Fangort des Fisches, Name des Sammlers und Verdffentlichung des Belegs.

Alle Parasiten und deren Wirte werden nach den rezenten systematischen und
taxonomischen Beschreibungen angegeben. Die Siphonostomatoida sind mit 47 Arten und die
Caligidae mit 12 Arten die dominanten Ordnungen und Familien unter den parasitischen
Copepoden im Hinblick auf die Artendiversitét, Verteilung der Wirte und der Fundorte.

Die wissenschaftlichen Namen aller Parasiten, der Wirtsfische und deren Synonyme
wurden anhand von Fachliteratur und Internet Datenbanken Utberprift.

REZUMAT: Recenzia copepodelor parazite pe pesti inregistrate in Turcia.

Aceasta recenzie prezintd aparitia a 62 de specii parazite copepode pe un numar de 72
de specii diferite de pesti din Turcia (64 salbatice, doua de cultura, sapte de acvariu).

Lista de specii parazite cuprinde numele speciilor parazite, a pestilor gazda, locatia din
care au fost colectati pestii, autorul, datele publicate in care a fost semnalata aparitia lor.

Toti parazitii impreuna cu gazdele lor sunt confirmati si actualizati cu cele mai recente
elemente de sistematicd si taxonomie In vigoare. Ordinul si familia ce domind sunt:
Siphonostomatoida cu 47 de specii si Caligidae cu 12 specii (Copepoda) cu privire la
diversitatea speciilor, distributie si areal.

Denumirile stiintifice ale parazitilor, pestii gazda si sinonimele lor au fost verificate
dupa literatura de specialitate si bazele de date de pe internet.
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INTRODUCTION

Parasitic crustaceans are common on fish hosts in coastal marine and also brackish
waters. Three major groups of Crustacea contain fish parasites; Isopoda, Branchiura and
Copepoda (Oktener and Sezgin, 2000).

Parasitic copepods belong to the suborder Siphonostomatoida (75%), some 20% to
Poecilostomatoida, and only about 5% to Cyclopoida according to Kabata (1988). Parasitic
copepods occur on several hosts such as the sponges, cnidarians, chinoderms chordates, sea
squirts, fishes and mammals (Boxshall, 2005). Parasitic copepods damage their hosts directly
by their attachment mechanisms and by their feeding activities. Infestation by any parasitic
copepod may result in loss of condition of the host (Boxshall, 2005). Lester and Hayward
(2006) explained effect on host, morphology and life cycle, infection of different parasitic
copepods on freshwater and marine habitats.

In Turkey, the total length of the sea coast is 8,333 km, having the Black Sea, the
Mediterranean Sea, the Aegean Sea and the Marmara Sea. Among these, the Black and
Mediterranean shores have no recessed-protruding structures, instead the Aegean Sea has
indented coastline, including bays, gulfs, deltas and islands. The Marmara Sea connects the
Mediterranean Sea to the Black Sea (Kilig, 1999).

The examination of literature on marine and inland water habitats (lake, river) of
Turkey by Bilecenoglu et al. (2014), Cicek et al. (2015) has revealed the report of 512 marine
fish species and 368 freshwater fish species.

This review plans to show the parasitic copepods reported from marine, freshwater,
and aquarium fish of Turkey.

MATERIAL AND METHODS

Information from all available references on parasitic copepod of fishes in Turkey
(journal publications, reports of research projects, thesis, proceedings of congress, symposium
proceedings) from 1931 to 2015 was gathered to provide parasite-host lists.

The scientific names of all parasites, host fishes and their synonyms were checked
according to Bilecenoglu et al. (2014), Cigek et al. (2015) and the electronic sites; Eschmeyer
(2015); Froese and Pauly (2015), ITIS (2015); WoRMS Editorial Board (2015), concerning
with the classification (Tabs. 1 and 2).

Table 1: Change of synonymies and incorrect spellings of parasitic copepod species to
current valid names.

Synonyms and incorrect spellings

Valid Names

Lernanthropus mugilis Brian, 1898

Lernanthropsis mugilis (Brian, 1898)

Lernanthropus trachuri Brian, 1903

Lernanthropinus trachuri (Brian, 1903)

Neobrachiella impudica Nordmann, 1832

Thysanote impudica (Nordmann, 1832)

Neobrachiella bispinosa Nordmann, 1832

Parabrachiella bispinosa (Nordmann, 1832)

Eubrachiella exigua Brian, 1906

Parabrachiella exigua (Brian, 1906)

Hatschekia pagellibogneravi Hesse, 1879

Hatschekia pagellibogneravei (Hesse, 1878)

Ergasilus nanus van Beneden, 1870

Ergasilus lizae Krgyer, 1863

Tracheliastes stellifer Nordmann, 1832

Pseudotracheliastes stellifer (Kollar, 1835)

Clavellopsis fallax Heller, 1868

Clavellotis fallax (Heller, 1865)

Caligus fugu Yamaguti and Yamasu, 1959

Caligus lagocephali Pillai, 1961

Hatschekia mulli van Beneden, 1851

Hatschekia mulli (Van Beneden, 1851)
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Table 2: Change of synonymies and incorrect spellings of fish to current valid names.

Synonyms and incorrect spellings

Valid Names

Carassius auratus auratus

Carassius auratus

Chondostroma regium

Chondrostoma regium

Leuciscus cephalus

Squalius cephalus

Leuciscus cephalus orientalis

Squalius cephalus

Vimba vimba tenella

Vimba vimba

Chalcalburnus chalcoides

Alburnus chalcoides

Rhodeus sericeus amarus

Rhodeus amarus

Rhodeus sericeus

Rhodeus amarus

Pomatomus saltator

Pomatomus saltatrix

Sparus auratus

Sparus aurata

Spondyliosoma cantharus

Spondyliosoma cantharus

Trigla lucerna

Chelidonichthys lucerna

Platichthyes flesus

Platichthys flesus

Pleuronectes flesus luscus

Platichthys flesus

RESULTS

Review list on parasitic copepod of fish from Turkey is arranged by providing parasite
species name, host fish, location of host fish capture, infestation site and author, date of
published record (Tab. 3). Although parasitic copepods at species and genera level were
reported from marine fish, only species level will be considered here.

This review presents the occurrence of 62 parasitic copepod species from 72 different
fish species (64 wild, two cultured, seven from aquarium) of Turkey.

Diversity of parasitic copepods according to order are as follows: Cyclopoida with two

species; Poecilostomatoida with 14 species; Siphonostomatoida with 46 species (Fig. 1).
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Figure 1: Parasitic copepod species diversity according to order.
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Five families are dominant in terms of diversity of parasitic copepods according to
family such as: Lernaeopodidae with 15 species, Caligidae with 12 species, Lernanthropidae
with 10 species, Ergasilidae with nine species, Pennellidae with six species (Fig. 2).
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Figure 2: Parasitic copepod species diversity according to dominant families.

Reports of parasitic copepods from Turkey are compatible according to literature in
terms of infestation site on host fishes such as caligids from gill filaments, body surface,
lernanthropids from gill filaments.

Ergasilidae species were reported from 25 different host fish species; Lernaeidae from
16 different host fish species; Caligidae from 15 different host fish species; Lernaeopodidae
from 15 different host fish species; Lernanthropidae from eight different host fish species and
Pennellidae from six different host fish species (Fig. 3).
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Figure 3: Host fish species diversity parasitizing by copepod families.
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Parasitic copepods were reported 40 marine fish species; 20 freshwater host species;
seven aquarium fish; three transitional species; two culture fish species. Only two copepod
species (Lernaeopoda galei, Pandarus bicolor) were recorded as parasitic on the two
chondrichthyans species (Fig. 4).
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Figure 4: Host fish species diversity examined according to habitats.

Host species belonged to the following functional group categories: one benthopelagic,
21 demersal, 11 pelagic species (Fig. 5).
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Figure 5: Host fish species diversity examined according to functional group.
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Table 3: Parasitic Copepods — Host species list.

Parasites and hosts Sampled Loca‘glon of the Authors
from host fish capture
Class Copepoda
Order Cyclopoida
Family Lernaeidae
Lernaea cyprinacea
Linnaeus, 1758
Carassius carassius Geldiay and Balik (1974)
Esox lucius gill Sapanca Lake Soylu (1990)
Silurus glanis gill Sapanca Lake Soylu (1990)
Rhodeus sericeus body surface | aquarium fish Murat (2000)
producers
(Ankara)
Pterrophylum scalare body surface | aquarium fish Murat (2000)
producers
(Ankara)
Poecilia reticulata body surface, | aquarium fish Koyuncu (2002)
muscle producers
(Mersin)
Poecilia latipinna body surface, | aquarium fish Koyuncu (2002)
muscle producers
(Mersin)
Xiphophorus hellerii body surface, | aquarium fish Koyuncu (2002)
muscle producers
(Mersin)
Xiphophorus maculatus body surface, | aquarium fish Koyuncu (2002)
muscle producers
(Mersin)
Carassius auratus body surface, | aquarium fish Koyuncu (2002)
muscle producers
(Mersin)
Ctenopharynodon idella body surface | Adana DSI Tabakoglu (2004)
Cyprinus carpio body surface | Adana DSI Tabakoglu (2004)
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Table 3 (continued): Parasitic Copepods — Host species list.

Parasites and hosts

Sampled
from

Location of the
host fish capture

Authors

Poecilia reticulata

body surface,

aquarium fish

Koyuncu and Dénmez

muscle producers (2006)
(Mersin)
Poecilia latipinna body surface, | aquarium fish Koyuncu and Dénmez
muscle producers (2006)
(Mersin)
Xiphophorus hellerii body surface, | aquarium fish Koyuncu and Donmez
muscle producers (2006)
(Mersin)
Xiphophorus maculatus body surface, | aquarium fish Koyuncu and Dénmez
muscle producers (2006)
(Mersin)
Cyprinus carpio Fish Research Sahan and  Duman
Unit, University | (2010)
of Cukurova
Cyprinus carpio Karacadren I, Samanci (2011)
Dam Lake
Carassius carassius Karacaoren I, Samanci (2011)
Dam Lake
Cyrinus carpio skin, fin Tahtali Karakisi and Demir
Dam Lake (2012)
. . Saculli Akcimen et al. (2012)
Oncorhynchus mykiss skin
YnEnds myxt ! Dam Lake
Oncorhynchus mykiss skin Stcalld Toksen et al. (2015)
Dam Lake
Lamproglena pulchella
Nordmann, 1832
Scardinius erythrophthalmus | gill Sapanca Lake Soylu (1990)
Capoeta trutta gill Keban Lake Saglam (1992)
Chondrostoma regium gill Keban Lake Saglam (1992)
Cyprinus carpio gill Halil-ur Lake Oktener et al. (2008a)
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Table 3 (continued): Parasitic Copepods — Host species list.

Parasites and hosts Sampled LOC&'FIOH of the Authors
from host fish capture
Capoeta trutta gill Halil-ur Lake Oktener et al. (2008a)
Order Poecilostomatoida
Family Chondracanthidae
Chondracanthus lophii
Johnston, 1836
Lophius piscatorius gill Marmara Sea Oktener and Trilles
(20044a)
Family Ergasilidae
Ergasilus briani
Markevich, 1932
Alburnus mossulensis gill Keban Dam Saglam (1992)
Lake
Ergasilus fryeri
Paperna, 1964
Anguilla anguilla gill Bafa Lake Altunel (1979)
Ergasilus gibbus
Nordmann, 1832
Anguilla anguilla gill Aegean Sea Altunel (1980)
Anguilla anguilla gill Karacabey Altunel (1990)
Lagoon Lake
Anguilla anguilla gill Koycegiz Lake | Soylu et al. (2013)
Ergasilus lizae
Krgyer, 1863
Mugil cephalus gill Aegean Sea Tareen (1982)
Mugil cephalus gill Aegean Sea Altunel (1983)
Liza saliens gill Aegean Sea Altunel (1983)
Liza ramada gill Aegean Sea Altunel (1983)



http://www.marinespecies.org/aphia.php?p=taxdetails&id=1103
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1002
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=49560
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Table 3 (continued): Parasitic Copepods — Host species list.

Sampled

Location of the

Dam Lake

Parasites and hosts from host fish capture Authors
Chelon labrosus gill Aegean Sea Altunel (1983)
Oedalechilus labeo gill Aegean Sea Altunel (1983)
Mugil soiuy gill Black Sea Oktener and Trilles
(2004a)

Anguilla anguilla gill Koycegiz Lake | Soylu et al. (2013)

Ergasilus mosulensis

Rahemo, 1982

Liza abu gill Atatiirk Oktener et al. (2007)

Dam Lake
Alburnus mossulensis gill Atatiirk Oktener et al. (2008c)
Dam Lake

Ergasilus sieboldi

Nordmann, 1832

Cyprinus carpio gill Geldiay and Balik
(1974)

Abramis brama gill Geldiay and Balik
(1974)

Squalius cephalus gill Geldiay and Balik
(1974)

Alburnus mossulensis gill Geldiay and Balik
(1974)

Scardinius erythrophthalmus | gill Geldiay and Balik
(1974)

Esox lucius fins Geldiay and Balik
(1974)

Capoeta trutta dorsal, Keban Sarieyytiboglu and

caudal fins Dam Lake Saglam (1991)
Chondrostoma regium gill Keban Saglam (1992)



http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1002
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=49560
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1280
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=2361
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=genus&genid=1002
http://research.calacademy.org/research/ichthyology/catalog/fishcatget.asp?tbl=species&spid=49560
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Table 3 (continued): Parasitic Copepods — Host species list.

Parasites and hosts Sampled Location of the Authors
from host fish capture
Capoeta trutta gill Keban Saglam (1992)
Dam Lake
Alburnus orontis gill Balikliag Stream | Cengizler and Goksu
(1994)
Capoeta capoeta gill Balikliag Stream | Cengizler and Goksu
(1994)
Cyprinus carpio gill Karacabey Aydogdu et al. (2001)
Lagoon Lake
Tinca tinca gill Uluabat Lake Oztiirk (2002)
Esox lucius gill Karacabey Oztiirk et al. (2002)
Lagoon Lake
Mugil cephalus gill Karacabey Oztiirk and Aydogdu
Lagoon Lake (2003)
Aphanius chantrei gill Sarikum Lagoon | Oztiirk (2005)
Lake
Platichthys flesus gill Sarikum Lagoon | Oztiirk (2005)
Lake
Tinca tinca gill Sapanca Lake Akbeniz (2006)
Cyprinus carpio gill Sapanca Lake Uzunay (2006)
Vimba vimba gill Sapanca Lake Uzunay (2006)
Neogobius melanostomus gill Sirakaraagaglar | Ozer (2007)
Stream
Aphanius danfordii gill Sarikum Lagoon | Oztiirk and Ozer (2008)

Paraergasilus longidigitus
Yin, 1954

Alburnus alburnus

gill

Enne Dam Lake

Koyun et al. (2007)
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Table 3 (continued): Parasitic Copepods — Host species list.

Parasites and hosts Sampled Loca‘qon of the Authors
from host fish capture
Nipergasilus bora
Yamaguti, 1939
Mugil cephalus Aegean Sea Ben Hassine (1983)
Chelon labrosus Aegean Sea Ben Hassine (1983)
Neoergasilus japonicus
(Harada, 1930)
Scardinius erythrophthalmus | fins, gill Sapanca Lake Soylu and Soylu (2012)
Family Taeniacanthidae
Taeniacanthus lagocephali
Pearse, 1952
Lagocephalus spadiceus gill, Mediterranean Ozak et al. (2012)
operculum Sea
Anchistrotos laqueus
(Leigh-Sharpe, 1935)
Serranus hepatus gill Marmara Sea Oktener and Trilles
(2009)
Family Bomolochidae
Bomolochus bellones
Burmeister, 1833
Belone belone gill Aegean Sea Alas et al. (2015b)
Bomolochus unicirrus
(Brian, 1906)
Sphyraena sphyraena gill Mediterranean Demirkale et al. (2015b)
Sea
Order Siphonostomatoida
Family Caligidae
Caligus apodus
(Brian, 1924)
Mugil cephalus gill Aegean Sea Altunel (1983)
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Table 3 (continued): Parasitic Copepods — Host species list.
Parasites and hosts Si?;?:]ed hlz)(;f??s(r)]ncg];'fgfe Authors
Liza saliens gill Aegean Sea Altunel (1983)
Liza ramada gill Aegean Sea Altunel (1983)
Chelon labrosus gill Aegean Sea Altunel (1983)

Solea solea

body surface

Mediterranean
Sea

Ozak et al. (2013)

Caligus bonito
Wilson C. B., 1905

Coryphaena hippurus

gill, inner
surface of
operculum

Aegean Sea

Oktener and  Trilles

(2009)

Caligus brevicaudatus
Scott, 1901

Solea solea

body surface

Mediterranean
Sea

Ozak et al. (2013)

Caligus diaphanus
Nordmann, 1832

Chelidonichthys lucerna

gill, inner
face of
operculum

Aegean Sea

Alas et al. (2015b)

Caligus lagocephali
Pillai, 1961

Lagocephalus suezensis

mouth cavity

Mediterranean
Sea

Ozak et al. (2012)

Lagocephalus spadiceus

mouth cavity

Mediterranean
Sea

Ozak et al. (2012)
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Table 3 (continued): Parasitic Copepods — Host species list.
Parasites and hosts Sampled Location of the | Authors
from host fish capture
Caligus ligusticus
Brian, 1906
Lithognathus mormyrus inner Mediterranean Demirkale et al. (2015a)
opercular Sea
surface
Caligus minimus
Otto, 1821
Dicentrarchus labrax Aegean Sea Tareen (1982)
Dicentrarchus labrax mouth, Farm — Aegean | Toksen (1999)
operculum, Sea
gill
Dicentrarchus labrax mouth, gill Farm — Aegean | Ulukdy and Kubilay
Sea (2007)
Dicentrarchus labrax mouth, Camlik Lagoon | Ozak (2007)
operculum, Lake, Cukurova
gill University
Station
Dicentrarchus labrax body surface, | Hurmabogazi Canli (2010)
fins Lagoon Lake
Dicentrarchus labrax Farm - Black Sea | Ozer and Oztiirk (2011)
Labrus merula gill, external | Aegean Sea Tanrikul and  Pergin
surfaces (2012)
Caligus pageti
Russel, 1925
Mugil cephalus gill Aegean Sea Altunel (1983)
Liza saliens gill Aegean Sea Altunel (1983)
Liza ramada gill Aegean Sea Altunel (1983)
Chelon labrosus gill Aegean Sea Altunel (1983)
Caligus solea
Demirkale, Ozak,
Yanar and Boxshall, 2014
Solea solea Mediterranean Demirkale et al. (2014)
Sea
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Table 3 (continued): Parasitic Copepods — Host species list.

Parasites and hosts

Sampled
from

Location of the
host fish capture

Authors

Caligus pelamydis
Krgyer, 1863

Scomber scombrus

Aegean Sea

Tareen (1982)

Caligus temnodontis
Brian, 1924

Pomatomus saltatrix

operculum
inner surface,
buccal cavity

Mediterranean
Sea

Ozak et al. (2010)

Lepeophtheirus europaensis
Zeddam, Berrebi, Renaud,
Raibaut, Gabrion, 1988

Platichtys flesus gill Ekinli Lagoon Oguz and Oktener
(2007)

Family Hatschekiidae

Hatschekia mulli

(Van Beneden, 1851)

Mullus surmuletus gill Aegean Sea Akmirza (2000a)

Hatschekia pagellibogneravei

(Hesse, 1878)

Diplodus annularis Aegean Sea Akmirza (2000b)

Family Lernaeopodidae

Clavellotis fallax

(Heller, 1865)

Diplodus sargus gill Aegean Sea Akmirza (2000b)

Spondyliosoma cantharus gill Aegean Sea Akmirza (2000b)

Pagellus erythrinus gill Aegean Sea Akmirza (2000b)

Sarpa salpa gill Aegean Sea Akmirza (2000b)
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Table 3 (continued): Parasitic Copepods — Host species list.
Parasites and hosts Sampled Locat!on of the Authors
from host fish capture
Clavellotis briani
Benmansour, Hassine,
Diebakate, Raibaut, 2001
Lithognathus mormyrus gill Mediterranean Koyuncu et al. (2015)
Sea
Clavellotis strumosa
(Brian, 1906)
Pagellus erythrinus gill Marmara Sea Oktener et al. (2008b)
Clavella alata Brian, 1909
Phycis phycis gill Aegean Sea Oktener et al. (2010)
Clavellisa scombri
(Kurz, 1877)
Scomber scombrus gill Marmara Sea Oktener and  Trilles
(2009)
Lernaeopoda galei
Kroyer, 1837
Mustelus mustelus cloacal Aegean Sea Karaytug et al. (2004)
region
Thysanote impudica
(Nordmann, 1832)
Chelidonichthys lucerna gill Marmara Sea Oktener and Trilles
(2004a)
Parabrachiella bispinosa
(Nordmann, 1832)
Chelidonichthys lucerna gill Mediterranean Oktener and Trilles
Sea (2004b)
Parabrachiella exigua
(Brian, 1906)
Pagellus erythrinus gill Mediterranean Oktener and Trilles

Sea

(2004b)
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Table 3 (continued): Parasitic Copepods — Host species list.

Sampled

Location of the

Sea

Parasites and hosts from host fish capture Authors

Parabrachiella merluccii

(Bassett-Smith, 1896)

Merluccius merluccius gill Aegean Sea Alas et al. (2015d)

Parabrachiella insidiosa

(Heller, 1865)

Merluccius merluccius gill Aegean Sea Alas et al. (2015d)

Parabrachiella hostilis

(Heller, 1868)

Umbrina cirrosa gill Aegean Sea Alasg et al. (2015a)

Tracheliastes polycolpus

Nordmann, 1832

Capoeta trutta fins Keban Dam Saglam (1992)
Lake

Capoeta umbla fins Murat River Koyun (2011)

Naobranchia cygniformis

Hesse, 1863

Spicara maena gill Aegean Sea Alas et al. (2015¢)

Pseudotracheliastes stellifer | gill Uluabat Lake, Geldiay and Balik

(Kollar, 1835) Kocadere Lake | (1974)

Silurus glanis gill Uluabat Lake, | Geldiay and  Balik
Kocadere Lake | (1974)

Family Lernanthropidae

Lernanthropus brevis

Richiardi, 1879

Dicentrarchus labrax gill Aegean Sea Akmirza (2003)

Lernanthropus

callionymicola

El-Rashidy and Boxshall,

2012

Callionymus filamentosus Mediterranean Ozak et al. (2014)
Sea

Lernanthropus gisleri

Van Beneden, 1852

Umbrina cirrosa gill Mediterranean Ozak et al. (2014)
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Table 3 (continued): Parasitic Copepods — Host species list.
Parasites and hosts Sampled Locat!on of the Authors
from host fish capture

Lernanthropus kroyeri

Van Beneden, 1851

Dicentrarchus labrax gill Farm — Aegean | Toksen (1999)
Sea

Dicentrarchus labrax gill Farm — Aegean | Ozel et al. (2004)
Sea

Dicentrarchus labrax gill Farm — Black | Oktener et al. (2010b)
Sea

Lernanthropus nordmanni

Wilson C. B., 1922

Dicentrarchus labrax gill Aegean Sea Tareen (1982)

Lernanthropsis mugilis

(Brian, 1898)

Liza aurata gill Aegean Sea Altunel (1983)

Lernanthropinus trachuri

(Brian, 1903)

Trachurus mediterraneus gill Sea of Marmara | Oktener and  Trilles

(2004a)

Lernanthropus indefinitus

Koyuncu, Romero,

Karaytug, 2012

Argyrosomus regius gill Mediterranean Koyuncu et al. (2012)
Sea

Mitrapus oblongus

(Pillai, 1964)

Sardinella aurita gills Mediterranean Romero and Oktener
Sea (2010)

Sagum posteli

Delamare — Deboutteville

and Nunes-Ruivo, 1954

Epinephelus aeneus gill Aegean Sea Toksen et al. (2012)

Family Pandaridae

Pandarus bicolor

Leach, 1816

Mustelus mustelus ventral Aegean Sea Oktener and  Trilles

surface, fins

(2009)
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Table 3 (continued): Parasitic Copepods — Host species list.
Parasites and hosts Sampled Location of the Authors
from host fish capture

Family Pennellidae
Pennella instructa

Wilson, 1917
Xiphias gladius base of anal, | Aegean Sea Oktener et al. (2007)
pectoral fins,
abdominal
tissue
Seriola dumerili skin Farm — | Oktener (2009)
Mediterranean
Sea
Xiphias gladius eye Aegean Sea Oktener et al. (2010c)
Pennella filosa
(Linnaeus, 1758)
Xiphias gladius fins, body, | Aegean Sea Tuncer et al. (2010)
operculum
Xiphias gladius operculum Aegean Sea Tanrikul and  Akyol

(2011)

Lernaeenicus neglectus
Richiardi, 1877

Mugil cephalus Aegean Sea Tareen (1982)
Lernaeolophus sultanus
Nordmann, 1839

Diplodus vulgaris Mouth base | Mediterranean Oktener and  Trilles
Sea (2004b)

Peniculus fistula
von Nordmann, 1832
Coryphaena hippurus ventral fin Aegean Sea Oktener (2008)

Lernaeocera branchialis
(Linnaeus, 1767)

Trisopterus minutus upper  and | Aegean Sea Alasg et al. (2015c)
base of
mouth

CONCLUSIONS

The parasitic copepods are one of the most important enemies of fish. There were done
several studies about parasitic copepods in Turkey. This review is aimed to update the species
list of the parasitic copepods reported from host fish in aquarium and farm conditions, marine
and freshwater habitats of Turkey. It includes new parasitic copepod species records with host
according to changes in classification.
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Several studies on diversity of parasitic copepods in fish from freshwater and marine
water habitats have been studied in the world (Dippenaar, 2005; Benmansour and Ben Hassine,
1997; Avenant-Oldewage and Oldewage, 1993; Barzegar and Jalali, 2009; Holland and
Kennedy, 1997; Radujkovic and Raibaut, 1989; Ramdane and Trilles, 2010; Bakur et al., 2014;
Khamees et al., 2015; Luque et al., 2013; Morales-Serena et al., 2012; Raibaut et al., 1998).

Fish-parasite checklist studies are important taxonomic documents obtaining the fish-
parasite relationships, host selectivity and geographic distribution of fish parasites. They may
contribute as baseline data in the disciplines of parasitology, zoology, medicine, environmental
science in terms of determining biological diversity, treatment and control of parasites,
identification of parasite, determining host selectivity and geographic distribution of fish
zoonoses, compare of fish parasite fauna of local, regional and worldwide (Alas and Oktener,
2015).

Online databases about flora and fauna were created by both civil society organizations
and international science centres in a virtual environment developing with the information age.
Online database such as ITIS; Fishbase, WoRMS, shark-references.com, etc., can contribute to
the demonstration of biodiversity, taxonomy of the species of the existing flora and fauna and
their geographic, the provision of bio-ecological characteristics, also fulfils a really important
task by revising and updating the addition of new species presented to the scientific world
(Alas and Oktener, 2015).

Checklist studies about fish parasites can give information of host specificity,
geographic distribution, bio-ecological characteristics between parasite and host. They may
constitute a source for scientists as zoologists, parasitologists, ecologists, etc., working about
fish parasites and also useful in minimizing of doubtful, error reports and notifications of both
the parasite-host. Checklists are important in achieving all of data about parasite and hosts
among the countries at a glance. But, you know that valid names and synonymies of parasite
and host species may be changed. Reports of parasite findings may be published at
different/same dates and regions by different researchers. Some information can not be
reached. Although checklist studies are important, they need to revise and update and it
must be delivered to many readers. In this sense, checklist studies may contain little restrictive
and not current information, hence these constitute disadvantages. Therefore, we want to
specify the examples that the opinion that the more efficient the database (Alas and Oktener,
2015).

Ecological conditions, habitat properties and fish diversity can be different in each
country. For these reasons, data obtained from various countries cannot be compared with each
other. Our aim is to reveal the parasitic copepod diversity for fishes in Turkey.

ACKNOWLEDGEMENTS

The author thank to the anonymous reviewers and the editors of Transylvanian Review
of Systematical and Ecological Research for the valuable, critical and helpful comments on the
manuscript.



58

A. Alas et al. — Review of parasitic copepods recorded in fish from Turkey (39 ~ 62)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

REFERENCES
Akbeniz E., 2006 — Metazoon parasites of tench (Tinca tinca Linnaeus, 1758) in Sapanca Lake,
Marmara University, Institute of Science, Master Thesis, 47. (in Turkish)
Akcimen U., Ceylan M., Bulut C. and Meke T., 2012 - Siicilli Baraj Goletindeki (Yalvac,
Isparta) Bir Gokkusag1 Alabalig1 Isletmesinde Gorillen Lernaea cyprinacea Enfestasyonu, 5,
Limnoloji Sempozyumu, 27-29 Agustos 2012, isparta. (in Turkish)
Akmirza A., 2000a — Metazoan parasites of red mullet (Mullus surmuletus) caught near
Gokgeada, Istanbul University, Journal of Veterinary Faculty, 26, 1, 129-140.
Akmirza A., 2000b — Seasonal distribution of parasites detected in fish belonging to the sparidae
family found near Gokgeada, The Turkish Journal of Parasitology, 24, 1, 435-441.
Akmirza A., 2003 — Arthropod parasite (Lernanthropus brevis Richiardi, 1879) found on the
seabass (Dicentrarchus labrax), The Turkish Journal of Parasitology, 27, 3, 214-216.
Alas A. and Oktener A., 2015 — Checklist or Online Database: Which one is More Efficient
About Taxonomic and Zoogeographic on Studies of Fish Parasites? 2th Symposium on Fish
Introduction and Reservoir Management, May 20-22, 2015, Egirdir.
Alas A., Oktener A. and Tiirker Cakir D., 2015a — First record of Parabrachiella hostilis (Heler,
1868) (Copepod: Lernaeopodidae) from Umbrina cirrosa (Linnaeus, 1758) (Pisces, Sciaenidae)
in Turkey, Bulletin of the European Association Fish Pathologists, 35, 4, 131-137.
Alas A., Oktener A. and Tiirker Cakir D., 2015b — Bomolochus bellones and Caligus diaphanus
with Morphologic Characters from Turkey, 9th International Symposium on Fish Parasites, 31
August — 4 September 2015, in Valencia (Spain), 177.
Alas A., Oktener A. and Tiirker Cakir D., 2015¢ — Occurrence of Naobranchia cygniformis and
Lernaeocera branchialis from Turkey, 9th International Symposium on Fish Parasites, 31 August
— 4 September 2015, in Valencia (Spain), 178.
Alas A., Oktener A. and Tiirker Cakir D., 2015d — First record of Parabrachiella insidiosa and
Parabrachiella merluccii from European hake, Merluccius merluccius in Turkey, 9th
International Symposium on Fish Parasites, 2015, in Valencia (Spain), 177.
Altunel F. N., 1979 — Parasitisme chez quelques Anguilles (Anguilla anguilla L.) du lac de Bafa,
Rapports et procés-verbaux des réunions, Commission internationale pour I’Exploration
scientifique de la mer Méditerranée, 10, 25-26. (in French)
Altunel F. N., 1980 — Examinations on parasites of eel (Anguilla anguilla L., 1758), VII, Science
Congress, (Biology Section), 6-10 October, Aydin, 11.
Altunel F. N., 1983 - Parasitism on the mullets, I, Ulusal Deniz ve Tatlisu Arastirmalari
Kongresi, Ege University, Journal of Science Faculty, B 1, 364-378. (in Turkish)
Altunel F. N., 1990 — Karacabey Ekinli Lagiinii Yilan Baliklarinda Rastlanilan Metazoon
Parazitler, X, Ulusal Biyoloji Kongresi, Zooloji Bildiriler Kitab1, 27-35. (in Turkish)
Avenant-Oldewage A. and Oldewage W., 1993 — Checklist of the parasitic Copepoda
(Crustacea) of African fishes, Documentation Zoologique, 01/1993, 23, 28.
Aydogdu A., Oguz M. C., Oztiirk M. O. and Altunel F. N., 2001 — Investigations on metazoon
parasites of common carp (Cyprinus carpio L., 1758) in Dalyan Lagoon, Karacabey, Acta
Veterinaria, 51, 5-6, 351-358.
Bakir A. K., Katagan T., Aker H. V., Ozcan T., Sezgin M., Ates A. S., Kogak C. and Kirkim F.,
2014 — The Marine Arthropods of Turkey, Turkish Journal of Zoology, 38, 765-891.
Barzegar M. and Jalali B., 2009 — Crustacean Parasites of Fresh and Brackish (Caspian Sea)
Water Fishes of Iran, Journal of Agricultural Science and Technology, 11, 161-171.
Ben Hassine O. K., 1983 — Les Copepodes parasites de Poissons Mugilidae en Mediterranee
occidentale, University Montpellier I, These d’Etat, 452. (in French)
Benmansour B. and Ben Hassine O. K., 1997 — Premiere Mention en Tunisie de Certains
Caligidae et Lernaeopodidae (Copepoda) parasites de poissons teleosteens, Ichthyophysiologica
Acta, 20, 157-175.
Bilecenoglu M., Kaya M., Cihangir B. and Cig¢ek E., 2014 — An updated checklist of the marine
fishes of Turkey, Turkish Journal of Zoology, 38, 901-929.



Transylv. Rev. Syst. Ecol. Res. 17.1 (2015), “The Wetlands Diversity” 59

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Boxshall G., 2005 — Copepoda, in Rohde K. (ed.), Marine parasitology, 123-138, CABI
Publishing, Wallingford, UK, Oxon, XXII, 565.

Canli M., 2010 — Ectoparasite Research on Economic fish species which is caught from
Hurmabogazi Lagoon (Adana), Cukurova University, Institute of Science, Master Thesis, 45. (in
Turkish)

Cengizler 1. and Goksu L., 1994 — Some Metazoon Parasites Seen In Two Cyprinid Species
Lived In Balikhag Stream, XII, National Biology Congress (6-8 July 1994, Edirne), Edirne, 362-
365. (in Turkish)

Cicek E., Birecikligil S. S. and Fricke R., 2015 — Freshwater fishes of Turkey: a revised and
updated annotated checklist, Biharean Biologist, 9, 2, 141-157.

Demirkale 1., Ozak A. A., Yanar A. and Boxshall G. A., 2014 — Caligus solea n. sp. (Copepoda:
Caligidae) parasitic on the common sole Solea solea (Linnaeus) from the north-eastern
Mediterranean off the Turkish coast, Systematic Parasitology, 89, 1, 23-32.

Demirkale 1., Ozak A. A. and Boxshall G. A., 2015a — The discovery of the male of Caligus
ligusticus Brian, 1906 (Copepoda: Caligidae) parasitic on the sand steenbras Lithognathus
mormyrus (L.) in the eastern Mediterranean, Systematic Parasitology, 91, 1, 81-90.

Demirkale 1., Ozak A. A. and Sakarya Y., 2015b — The First Report of the Parasitic Copepod
Bomolochus unicirrus (Copepoda: Bomolochidae) from Turkey, 2, i¢ Anadolu Bélgesi Tarim ve
Gida Kongresi, 28-30 Nisan 2015, 33.

Dippenaar S., 2005 - Reported siphonostomatoid copepods parasitic on marine fishes of
Southern Africa, Crustaceana, 77, 11, 1281-1328.

Eschmeyer W. N., 2015 - Catalog of fishes: genera, species, references, available from:
http://research.calacademy.org/research/ichthyology/catalog/fishcatmain.asp, accessed
01/09/2015.

Froese R. and Pauly D., (eds), 2014 — FishBase, World Wide Web electronic publication
Available from: www.fishbase.org, (accessed 01/09/2015).

Geldiay R. and Balik S., 1974 — Ecto and Endoparasites Found the Freshwater Fish of Turkey,
Ege University, The Science Faculty Monographies, 14, Ege University Press, Bornova. (in
Turkish)

Holland C. V. and Kennedy C. R., 1997 — A checklist of parasitic helminth and crustacean
species recorded in freshwater fish from Ireland, Biology and Environment: Proceeding of the
Royal Irish Academy, 97B, 3, 225-243.

ITIS, 2015 - The Integrated Taxonomic Information System, available from;
http://www.itis.gov, accessed 01/09/2015.

Kabata Z., 1988 — Copepoda and Branchiura, 3-127, Margolis L. and Kabata Z. (eds), Guide to
the Parasites of Fishes of Canada, 11, Crustacea, Canadian Special Publication of Fisheries and
Aquatic Sciences, 101, 184.

Karakisi H. and Demir S., 2012 — Metazoan Parasites of the Common Carp (Cyprinus carpio L.,
1758) from Tahtali Dam Lake (izmir), The Turkish Journal of Parasitology, 36, 174-177.
Karaytug S., Sak S. and Alper A., 2004 — Parasitic copepod Lernaeopoda galei Kroyer, 1837
(Copepoda): A first Record from Turkish Seas, Turk Journal of Zoology, 28, 123-128.

Khamees N. R., Mhaisen F. T. and Ali A. H., 2015 — Checklists of crustaceans of freshwater and
marine fishes of Basrah Province, Iraq, Mesopotamian Journal of Marine Science, 30, 1, 1-32.
Kili¢ H., 1999 — Site selection, the case of Turkey, CIHEAM-Options Mediterraneennes, 43, 25-
33.

Koyun M., Altunel F. N. and Oktener A., 2007 — Paraergasilus longidigitus Yin, 1954
(Copepoda: Poecilostomatoida) Infestations in the Bleak, Alburnus alburnus Linnaeus, 1758
from Enne Dam Lake, The Turkish Journal of Parasitology, 31, 2, 158-161.

Koyun M., 2011 — First report of Tracheliastes polycolpus (Copepods: Lernaeopodidae) and
Piscicola geometra L., 1761 (Annelida: Hirudinea) on Capoeta umbla at Murat River, Turkey,
Asian Journal of Animal and Veterinary Advances, 6, 9, 966-970.



60

A. Alas et al. — Review of parasitic copepods recorded in fish from Turkey (39 ~ 62)

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Koyuncu C. E., 2002 — Histopathology, effects, incidence and determination of ectoparasites on
aquarium (Cyprinidae and Poecilidae) fish and their control, Cukurova University, Institute of
Science, PhD Thesis, 107. (in Turkish)

Koyuncu C. E. and Dénmez A. E., 2006 — The infection of Lernea cyprinaceae (Linnaeus, 1758)
in some of the aquarium fishes (Poecilidae) in Mersin District, Ege University, Journal of
Fisheries and Aquatic Sciences, 23, 1/2, 265-267.

Koyuncu C. E., Romero R. C. and Karaytug S., 2012 — Lernanthropus indefinitus sp.
(Copepoda, Siphonostomatoida, Lernanthropidae) parasitic on Argyrosomus regius (Asso, 1801)
(Pisces, Sciaenidae), Crustaceana, 85, 12-13, 1409-1420.

Koyuncu C. E., Romero R. C. and Geng¢ E., 2015 - Clavellotis briani (Copepoda,
Lernaeopodidae) infestation on striped seabream, Lithognathus mormyrus (Sparidae) from the
Northeast Mediterranean Sea, Turkey, Journal of Agricultural Sciences, 21, 1, 152-157.

Lester R. J. G. and Hayward C., 2006 — Phylum Arthropoda, Woo P. T. K. (ed.), Fish Diseases
and Disorders, 1, Protozoan and Metazoan Infections, 2nd edition Cambridge, MA: CABI,
International, Wallingford, 466-565.

Luque J. L., Vieira F. M., Takemoto R. M., Pavanelli G. C. and Eiras J. C., 2013 — Checklist of
Crustacea parasitizing fishes from Brazil, Check List, 9, 6, 1449-1470.

Morales-Serena F. N., Gomez S. and Leon G. P. D., 2012 — Parasitic copepods reported from
Mexico, Zootaxa, 3234, 43-68.

Murat C., 2000 — Cause of mortality in some aquarium fish in Ankara vicinity, Gazi University,
Institute of Science, Master Thesis, 38. (in Turkish)

Oguz M. C. and Oktener A., 2007 — Four Parasitic Crustacean Species from marine fishes of
Turkey, The Turkish Journal of Parasitology, 31, 1, 79-83.

Oktener A. and Sezgin M., 2000 - Mothocya epimerica Costa, 1851 (Flabellifera:
Cymothoidae), an Isopod Parasite in the Branchial Cavities of the Black Sea Silverfish Atherina
boyeri Risso, 1810 (Perciformes, Atherinidae), Journal of the Black Sea/Mediterranean
Environment, 6, 1, 23-29.

Oktener A. and Trilles J. P., 2004a — New Parasitic Copepod Species for the Parasite Fauna of
Marine Fishes of Turkey, Journal of the Black Sea/Mediterranean Environment, 10, 71-80.
Oktener A. and Trilles J. P., 2004b — Two Lernaepodids and One Pennellid Copepod
Determined on Three Marine Fishes Collected in Turkey, Journal of the Black
Sea/Mediterranean Environment, 10, 2, 143-153.

Oktener A., Trilles J. P. and Leonardos I., 2007 — Five Ectoparasites from Turkish fishes, The
Turkish Journal of Parasitology, 31, 2, 154-157.

Oktener A., Egribas E. and Basusta N., 2008a — A Preliminary Investigation on Serious
Mortalities of Fish in Balikligol (Halil-ir Rahman Go6li, Sanlurfa G. U.), Journal of Science,
21,1, 9-13.

Oktener A., 2008 — Peniculus fistula von Nordmann, 1832 (Copepoda: Pennelidae) Parasitic on
Coryphaena hippurus Linnaeus, 1758 (Teleostei: Coryphaenidae), Reviews in Fisheries Science,
16, 4, 445-448.

Oktener A., Alas A. and Solak K., 2008b — The Occurence of Clavellotis strumosa (Brian, 1906)
(Copepoda; Siphonostomatoida; Lernaeopodidae) in Turkey, Crustaceana, 81, 5, 631-636.
Oktener A., Ali H. and Alas A., 2008c — Ergasilus mosulensis Rahemo, 1982 (Ergasilidae) on
Chalcalburnus mossulensis Heckel, 1843 (Cyprinidae) from Turkey, Bulletin of the European
Association Fish Pathologists, 28, 5, 193-197.

Oktener A., 2009 — Pennella instructa Wilson, 1917 (Copepoda: Pennellidae) on the cultured
greater amberjack, Seriola dumerili (Risso, 1810), Bulletin of the European Association Fish
Pathologists, 29, 3, 98-100.

Oktener A. and Trilles J. P., 2009 — Four Parasitic Copepods on Marine Fish (Teleostei and
Chondrichthyes) from Turkey, Acta Adriatica, 50, 2, 121-128.

Oktener A., Ko¢ H. T., Alas A. and Erdogan Z., 2010a — Three copepods from marine fishes of
Aegean Coasts of Turkey, 9th International Fish Biology Congress, 5-9 July, 2010, Spain.


http://www.fishbase.org/Summary/FamilySummary.cfm?ID=315
http://www.fishbase.org/Eschmeyer/EschmeyerSummary.cfm?RefNo=3351
http://www.fishbase.org/Eschmeyer/EschmeyerSummary.cfm?RefNo=3351
http://www.fishbase.org/Eschmeyer/EschmeyerSummary.cfm?RefNo=3351

Transylv. Rev. Syst. Ecol. Res. 17.1 (2015), “The Wetlands Diversity” 61

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

Oktener A., Kog H. T. and Erdogan Z., 2010b — Lernanthropus kroyeri on the cultured sea bass
from the Black Sea of Turkey, E-Journal of New World Sciences Academy, Ecological Life
Sciences, 5, 4, 332-33.

Oktener A., Kog¢ H. T. and Erdogan Z., 2010c — Three Ectoparasites on swordfish from Aegean
Coasts of Turkey, Bulletin of the European Association Fish Pathologists, 30, 5, 185-188.

Ozak A., 2007 — Studies on the biology of parasitic copepoda, Caligus minimus Otto, 1821
(Dicentrarchus labrax L., 1758), Cukurova University, Institute of Science, PhD Thesis, 110. (in
Turkish)

Ozak A. A., Demirkale I. and Yanar A., 2012 — First Record of Two Species of Parasitic
Copepods on Immigrant Pufferfishes (Tetraodontiformes: Tetraodontidae) Caught in the Eastern
Mediterranean Sea, Turkish Journal of Fisheries and Aquatic Sciences, 12, 675-681.

Ozak A., El-Rashidy H., Demirkale 1. and Boxshall G. A., 2010 — The discovery of Caligus
temnodontis Brian, 1924 (Copepoda: Caligidae) from the bluefish Pomatomus saltatrix
(Linnaeus) in the eastern Mediterranean Sea, Systematic Parasitology, 76, 223-230.

Ozak A., Demirkale 1., Boxshall G. A. and Etyemez M., 2013 — Parasitic copepods of the
common sole, Solea solea (L.), from the Eastern Mediterranean coast of Turkey, Systematic
Parasitology, 86, 173-185.

Ozak A. A., Demirkale 1. and Yanar A., 2014 — Lernanthropid copepods parasitic on marine
fishes of Turkey: with two first records from the eastern Mediterranean Waters off the Turkish
Coast, International Symposium on Fisheries and Aquatic Sciences, 25-27 September 2014.
Ozel 1., Oktener A. and Aker V., 2004 — SEM Study of Morphology of Lernanthropus kroyeri
van Beneden, 1851 (Copepoda, Lernanthropidae) Obtained From a Sea Bass Farm in Bodrum,
Ege University, Journal of Fisheries and Aquatic Sciences, 21, 3-4, 335-337.

Ozer A., 2007 — Metazoan parasite fauna of the round goby Neogobius elanostomus Pallas, 1811
(Perciformes: Gobiidae) collected from the Black Sea coast at Sinop, Turkey, Journal of Natural
History, 41, 9-12, 483-492.

Ozer A. and Oztiirk T., 2011 — First Report of Ceratomyxa sp. (Myxozoa) and Caligus minimus
(Copepoda) on sea bass (Dicentrarchus labrax) from Turkey, 16th Symposiyum of National
Aguatic Products, 25-27, Ekim 2011.

Oztiirk T., 2005 — Determination of parasite fauna of flounder, Platichthys flesus L., 1758 and
toothcarp Aphanius chantrei Gaillard 1895 present in Sarkum Lagoon Lake, Sinop, Turkey,
Ondokuz Mayi1s University, Institute of Science, PhD Thesis, 327. (in Turkish)

Oztiirk M. O. and Aydogdu A., 2003 — Metazoan parasites of grey mullet from Karacabey
Bayramdere Lagoon, Ankara University, Journal of Veterinary Faculty, 50, 1, 53-58.

Oztiirk T. and Ozer A., 2008 — Parasitic fauna of the toothcarp Aphanius danfordii (Boulenger,
1890) (Osteichthyes: Cyprinodontidae), an endemic fish from Sartkum Lagoon Lake in Sinop
(Turkey), Journal of Fisheries Sciences.com, 2, 3, 388-402.

Oztiirk M. O., 2002 — Metazoan parasites of the tench (Tinca tinca L.) from lake Uluabat,
Turkey, Israel Journal of Zoology, 48, 4, 285-293.

Oztiirk M. O., Oguz M. C. and Aydogdu A., 2002 — An investigation of metazoon parasitic
fauna of pike (Esox lucius L.) and rudd (Scardinius erytrophthalmus L.) from the Karacabey
Lagoon, The Turkish Journal of Parasitology, 26, 3, 325-328.

Radujkovic B. and Raibaut A., 1989 — Parasites des poissons marins des cotes du Monténégro:
Copépodes, Acta Adriatica, 28, 237-278. (in French)

Raibaut A., Combes C. and Benoit F., 1998 — Analysis of the parasitic copepod species richness
among Mediterranean fish, Journal of Marine Systems, 15, 185-206.

Ramdane Z. and Trilles J. P., 2010 — New Algerian parasitic copepods, Bulletin of the European
Association Fish Pathologists, 30, 2, 41-47.

Romero R. C. and Oktener A., 2010 — Mitrapus oblongus (Pillai, 1964) (Copepoda:
Siphonostomatoida: Lernanthropidae) redescription from specimens collected on Sardinella
aurita from Turkey, Bulletin of the European Association Fish Pathologists, 30, 4, 120-127.



62

A. Alas et al. — Review of parasitic copepods recorded in fish from Turkey (39 ~ 62)

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Saglam N., 1992 — Investigation of external parasites on fish caught in lake Keban, Firat
University, Institute of Science, Master Thesis, 50. (in Turkish)

Samanci 1., 2011 — The investigation of parasites in carp (Cyprinus carpio L., 1758) and crucian
carp (Carassius carassius L., 1758) inhabiting Karacadren Il, Dam Lake, Sileyman Demirel
University, Institute of Science, Master Thesis, 46. (in Turkish)

Sarieyyiipoglu M. and Saglam N., 1991 — Ergasilus sieboldi and Argulus foliaceus in Capoeta
trutta Caught From Polluted Region of Keban Dam Lake, Ege University, Journal of Fisheries
and Aquatic Sciences, 8, 31, 143-154.

Soylu E., 1990 — Surveys On the Parasite Fauna of the Some Fishes in Sapanca Lake, Istanbul
University, Institute of Marine Science, PhD Thesis, 85. (in Turkish)

Soylu E. and Soylu M. P., 2012 - First record of the nonindigenous parasitic copepod
Neoergasilus japonicus (Harada, 1930) in Turkey, Turkish Journal of Zoology, 36, 5, 662-667.
Soylu E., Colak S. O., Erdogan F., Erdogan M. and Tektas N., 2013 — Microhabitat Distribution
of Pseudodactylogyrus anguillae (Monogenea), Ergasilus gibbus and Ergasilus lizae (Copepoda)
on the Gills of European Eels (Anguilla anguilla L.), Acta Zoologyca Bulgarica, 65, 2, 251-257.
Sahan A. and Duman S., 2010 — Effect of B Glucan on Haematology of Common Carp
(Cyprinus carpio) Infected by Ectoparasites, Mediterranean Aquaculture Journal, 1, 1, 1-7.
Tabakoglu $., 2004 — Investigation of parasites in some fish cultured in VI, Regional Directorate
of State Hydraulic Works, Fisheries Head Engineering, Cukurova University, Institute of
Science, Master Thesis, 47. (in Turkish)

Tanrikul T. T. and Percin F., 2012 — Ectoparasitic sea lice, Caligus minimus (Otto 1821,
Copepoda: Caligidae) on Brawn wrasse, Labrus merula L., in Izmir Bay, Aegean Sea, ltalian
Journal of Animal Science, 11, 208-210.

Tanrikul T. T. and Akyol O., 2011 - First record of the parasitic Copepoda, Pennella filosa (L.,
1758), on swordfish from the Turkish Aegean Sea, Journal of Applied Ichthyology, 27, 1392-
1393.

Tareen 1. U., 1982 — Parasitic infections of commercially important fish in Turkish water and
microhabitat utilization, 11, Conferencia Mediterranean de parasitologia (29 September —
2 October), Granada (Spain), 175.

Toksen E., 1999 — Metazoan Gill Parasites of Culture Gilthead Sea Bream (Sparus aurata L.)
and Sea Bass (Dicentrarchus labrax L.) in Aegean Sea Coast and Their Treatment, Ege
University, Institute of Science, PhD Thesis, 153. (in Turkish)

Toksen E., Boxshall G. A. and Altinozek S., 2012 — Sagum posteli Delamare-Deboutteville and
Nunes-Ruivo, 1954 (Copepoda: Siphonostomatoida: Lernanthropidae) parasitic on Epinephelus
aeneus (Geoffroy Saint-Hilaire) in Turkish waters, with a key to the species of Sagum Wilson,
1913, Systematic Parasitology, 82, 71-80.

Toksen E., Zoral M. A. and Sirin C., 2015 — Occurrence of Lernaea cyprinacea infection in
rainbow trout farmed in Turkey, Bulletin of the European Association Fish Pathologists, 35, 1,
8-14.

WOoRMS Editorial, 2015 — Board World Register of Marine Species, available from
http://www.marinespecies.org at VLIZ, accessed 01/09/2015.

Tuncer S., Celik E. and Oktener A., 2010 — Pennella filosa L. (Copepoda: Pennellidae) on
Greater Amberjack, Seriola dumerili from Turkey, Electronic Journal of Ichthyology, 6, 2, 27-
30.

Ulukdy G. and Kubilay A., 2007 - Yetistiriciligi yapilan Avrupa deniz levreklerinde
(Dicentrarchus labrax, L. 1758) Caligus minimus Enfestasyonu, XIV, Ulusal Su Uriinleri
Sempozyumu (2007) 04-07 Eyliil 2007 Mugla. (in Turkish)

Uzunay E., 2006 — Metazoon Parasites of carp (Cyprinus carpio Linnaeus, 1758) and vimba
(Vimba vimba Linnaeus, 1758) in the Lake Sapanca, Marmara University, Institute of Science,
Master Thesis, 49. (in Turkish)



