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Abstract. In this paper, European common toad (Bufo bufo), European green toad (Bufo viridis) and
marsh frog (Rana ridibunda) were collected in Canakkale Province (northwestern Turkey) between
2000 and 2003, and examined for helminths. Three of three (100%) B. bufo, 22 of 22 (100%) B. viridis,
and 13 of 14 (92.86%) R. ridibunda were infected with one or more helminths. The helminths of B.
bufo included two nematodes (Cosmocerca ornata and Oxysomatium brevicaudatum). The helminth
fauna of B. viridis comprised six species: one species of monogenea (Polystoma viridis), one species of
digenea (Pleurogenoides medians), one species of cestode (Nematotaenia dispar) and three species of
nematodes (Oswaldocruzia filiformis, Cosmocerca ornata, and Oxysomatium brevicaudatum). The
helminth fauna of R. ridibunda comprised seven species: five species of trematodes (Diplodiscus
subclavatus, Gorgodera cygnoides, G. vitelliloba, Bracyhcoelium salamandrae and P. medians), and two
species of nematodes (C. ornata, and O. brevicaudatum). Cosmocerca ornata and O. brevicaudatum were
collected from three host species, and P. medians was recorded a second time from B. viridis in
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Turkey.
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Introduction

The results are available for some helmin-
thological studies of anurans in the north-
western parts of Turkey (Yildirmmhan et al.
1996, 1997a, 1997b, 1999a, 2001a), especially
Bursa, Sakarya and Edirne Regions. To our
knowledge, there are no reports of helminths
of European common toad (Bufo bufo), Euro-
pean green toad (Bufo viridis), and marsh frog
(Rana ridibunda) from Canakkale province
(northwest Turkey). Therefore, this is the first
detailed report of helminths collected from
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three species of the anuran community of
Canakkale Province.

Materials and Methods

Thirty-nine anurans representing three species were
collected between 2000-2003. Three B. bufo (1 3, 2 29), 22
B. viridis (10 33 and 12 ©2), and 14 R. ridibunda (7 33 and
7 99) were collected by dip net and hand from Canakkale
Province. Within 48 hr, frogs were overdosed in ether-
filled glass containers. The body cavity was opened by a
longitudinal ventral incision. The alimentary canal was
excised and separated into stomach, small intestine, large
intestine and rectum. The contents of each part and other
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organs (lungs, liver, gall bladder, kidneys and urinary
bladder) were each mixed with 0.5% saline solution and
poured into Petri dishes for examination under a
stereomicroscope. The muscles, plus portions of peri-
toneum and spinal cord, were teased out with needles
and examined under a stereomicroscope. Trematodes
were immobilized by heat, fixed, and stored in 70%
ethanol. Nematodes were straightened by heat, fixed,
stored in 70% with 5% glycerol.
Acanthocephalans were relaxed in saline and heat-fixed

and ethanol
under slight cover slip pressure in warm alcohol-
formalin-acetic acid. Digeneans and acanthocephalans
were stained with acetocarmine, dehydrated, cleared in
cedar oil, and mounted in Entellan® and Canada Balsam.
Nematodes were cleared in glycerol and examined.
Intensities are presented as mean values (+ 1 SD)
followed by the range.

Voucher host specimens deposited in
Canakkale Onsekizmart University, Faculty of Sciences
and Arts, Department of Biology, Canakkale, Turkey.
Voucher specimens of parasites were deposited in the
Atatiirk University Museum of Zoology, Erzurum,
Turkey (HELM-1-15/2007).

were

Results and Discussion

[A.] Bufo bufo (Linnaeus, 1758)

Three specimens were collected in 2003 from
Canakkale province, Turkey (40°06’'N, 26024'E,
50m).

A.1. Family Cosmocercidae

A.1.1. Oxysomatium brevicaudatum (Zeder, 1800)
Railliet and Henry, 1916

(Syns.: Neoxysomatium brevicaudatum (Zeder,
1800), Fusaria brevicaudata Zeder, 1800, Oxy-
somatium longispiculum Railliet and Henry,

1916, Oxysoma contortum Linstow, 1906)

Prevalence and intensity, and range: Two of 3
hosts were infected (66.67%, 197.5+160 SD, 37-
358).

Oxysomatium brevicaudatum was reported
from different hosts of amphibians and reptiles
in Europe and Asia, including Bombina, Bufo,
Hyla, Pelobates, Rana, Salamandra (Yamaguti
1961), S. salamandra, S. atra, Pseudotriton ruber
and B. bombina (Walton 1933), Triturus vittatus,
T. karelinii (Yildirimhan 2008), B. bufo (Walton
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1933, Shimalov & Shimalov 2001, Galli et al.
2001), B. viridis (Walton 1933, Schad et al. 1960,
Buchvarov 1977, Yildirimhan 1999a), B. regu-
laris (probably B. viridis) (Schad et al.1960), H.
arborea (Walton 1933), R. dalmatina (Buchvarov
1977), R. graeca (Bozkov & Stojkova 1970,
Buchvarov 1977), R. esculenta (Walton 1933), R.
kurtmuelleri (Hristovski et al. 2006), R. macro-
cnemis (Schad et al. 1960), R. ridibunda (Schad et
al. 1960, Kirin & Buchvarov 2002, Yildirimhan
et al. 2005a, Saglam & Arikan 2006), R.
temporaria (Walton 1933, Buchvarov 1977, Kirin
& Buchvarov 2002), P. fuscus (Walton 1933), R.
kurtmuelleri (Hristovski et al. 2006), A. fragilis
(Schad et al. 1960, Shimalov et al. 2000, Sharpi-
lo 2003, Borkovcova & Koptiva 2005), N. natrix
(Schad et al. 1960, Shimalov & Shimalov 2000)
and Vipera berus (Shimalov & Shimalov 2000).

Schad et al. (1960) first reported O. brevicau-
datum in Turkey. Sharpilo (2003) pointed out
that O. brevicaudatum has a great disperse in A.
fragilis in the Caucasian Region. Oxysomatium
brevicaudatum was observed from three frog
species’ intestines in this study. The geogra-
phic range of O. brevicaudatum Europe and
Asia (Yamaguti 1961).

Specimens  deposited:
slides).

A.1.2. Cosmocerca ornata (Dujardin, 1845)

(Syns.: Oxyuris ornata (Dujardin, 1845) Schnei-
der, 1866, Anancous commutatus Railliet and
Henry, 1976, Cosmocerca minuscule Travassos,
1931, Paracosmocerca mucronata Kung and Wu,
1945, Cosmocercella polissensis Maguzo, 1972,
Cosmocerca indica Nama and Khichi, 1973,
Paracosmocerca spinocerca Rao, 1979, Cosmocerca
macrogubernaculum Rao, 1979)

Prevalence and intensity, and range: Three of
3 hosts were infected (100%, 14.33+13.05 SD, 2-
28).

There are several papers reporting C. ornata
from many species of amphibians and reptiles,
including Bufo, Hyla, Rana, Triturus (Yamaguti
1961), T. alpestris (Walton 1933, Buchvarov
1977, Shimalov et al. 2000), T. cristatus (Walton

(HELM-1/2007) (2
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1933, Shimalov et al. 2001), T. vulgaris (Shima-
lov et al. 2001), Bombina bombina, (Buchvarov
1977, Grabda-Kazubska & Lewin 1989), B.
variegata (Buchvarov 1977, Grabda-Kazubska &
Lewin 1989, Kirin & Buchvarov 2002), B. bufo
(Walton 1933, Buchvarov 1977, Shimalov &
Shimalov 2001, Galli et al. 2000, 2001), B. viridis
(Batchvarov et al. 1975, Buchvarov 1977,
Vashetko & Siddikov 1999, Masshaii 2005), H.
arborea (Buchvarov 1977, Yildirimhan et al.
2006¢), P. syriacus (Shimalov et al. 2000), R.
esculenta (Walton 1933, Buchvarov 1977), R.
arvalis (Cedhagen 1988, Kuc & Sulgostowska
1988b), R. temporaria, (Walton 1933, Buchvarov
1977, Kuc & Sulgostowska 1988b), R. graeca
(Bozkov & Stojkova 1970, Buchvarov 1977), R.
holtzi (Yildirimhan et al. 2006b), R. macrocnemis
(Yildirimhan et al. 2006b, Diisen 2007), R. ridi-
bunda (Batchvarov et al. 1975; Buchvarov 1977;
Kuc & Sulgostowska 1988a, Masshaii et al.
2000, Kirin & Buchvarov 2002, Kirin 2003a,b,
Yildirimhan et al. 2005a, Diisen & Oz 2006), R.
camerani (Yildirimhan et al. 2006a, Diisen 2007),
Chiasmocleis capixaba (Van Sluys et al. 2006) and
A. fragilis (Shimalov et al. 2000).

Schad et al. (1960) first reported C. ornata in
B. viridis, R. macrocnemis and R. ridibunda from
Turkey. Cosmocerca ornata was observed from
all frogs’ species intestines in this study. The
geographic range of C. ornata New and Old
Worlds (Baker 1987).

Specimens  deposited:
slides).

(HELM-2/2007) (2

[B.] Bufo viridis (Laurenti, 1768)

Twenty-two specimens were collected in 2003
from Canakkale province, Turkey (40°06'N,
26024'E, 50m).

B.1. Family Polystomatidae

B.1.1. Polystoma wviridis Euzet, Combes, and
Batchvarov, 1974

Prevalence and intensity, and range: One of 22
hosts infected (4.54%, 2).

Polystoma viridis is commonly parasitic in
the intestine of B. viridis. It is reported from
different localities such as Bulgaria (Buchvarov
1977), Turkey (Yildirimhan 1999, Diisen 2003),
Jordan (Al-Sorkhy & Amr 2003) and Iran
(Masshaii et al. 2008). The geographic range of
P. viridis is Europe and the Middle East
(Buchvarov 1977).

Specimens  deposited:
slide).

(HELM-3/2007) (1

B.2. Family Nematotaeniidae

B.2.1. Nematotaenia dispar (Goeze, 1782) Liihe,
1899
(Syns.: Taenia dispar Goeze, 1782, Taenia dispar
salamandrae  Frolich, 1789, Taenia bufonis
Gmelin, 1790, Halysis obvoluta Zeder, 1803,
Nematotaenia  kashmirensis  Fotedar, 1966,
Nematotaenia dollfusi Yuen and Fernando, 1974,
Nematotaenia viride
Chakroun, 1984).
Prevalence and intensity, and range: Five of 22
hosts infected (22.72%, 1.6 £1.34 SD, 1-4).
Nematotaenia dispar is commonly parasitic
in the intestines of amphibians, but rarely
reptiles, of the Oriental, Nearctic, and Pale-
arctic regions (Prudhoe & Bray 1982), including
B. bombina (Buchvarov 1977), B. wvariegata
(Buchvarov 1977, Prudhoe & Bray 1982), B. bufo
(Prudhoe & Bray 1982), B. viridis (Masshaii
2005), B. alvarius (Goldberg & Bursey 1991), H.
arborea (Buchvarov 1977, Prudhoe and Bray
1982, Vashetko and Siddikkov 1999, Saeed et
al. 2007), H. savignyi (Al-Sorkhy & Amr 2003,
Mashaii 2005), R. ridibunda, R. temporaria
(Buchvarov 1977), Mertensiella caucasica (Y1ld1-
rimhan et al. 2005b), and Amietophrynus (Bufo)
regularis (Ibrahim 2008). Nematotaenia dispar has
been reported from B. viridis in Turkey
(Yildirirmhan 1999 and Diisen 2003), Bulgaria
(Buchvarov 1977), Iran (Masshaii et al. 2008),
and Iraq (Saeed et al. 2007).
Specimens ~ deposited:
slide).

Mokhtar-Maamouri and

(HELM-4/2007) (1

North-West | Zool, 6, 2010



28

B.3. Family Lecithodendriidae
B.3.1. Pleurogenoides medians (Olsson, 1876)

Diisen, S. et al.

B.4. Family Molineidae

B.4.1. Oswaldocruzia filiformis (Goeze, 1782)

Travassos, 1921
(Syns.: Olsson,
Pleurogenes medians (Olsson, 1876))

Prevalence and intensity, and range: Three of
22 hosts infected (13.67%, 9.0+£5.2 SD, 6-15).

Pleurogenoides medians has been reported in
various amphibians and reptiles species, inclu-
ding Triturus cristatus (Shimalov et al. 2001), T.
vulgaris (Vojtkova & Vojtek 1975, Shimalov et
al. 2001), B. bombina, (Vojtkova & Vojtek 1975),
B. variegata, (Vojtkova & Vojtek 1975, Shimalov
& Shimalov 2001), B. bufo (Shimalov & Shi-
malov 2000), B. calamita, (Vojtkova & Vojtek
1975), B. vulgaris (Yamaguti 1958), H. arborea
(Vojtkova & Vojtek 1975, Diisen & Oz 2004), R.
arvalis (Vojtkova & Vojtek 1975), R. camerani
(Yildirimhan et al. 2006a, Diisen 2007), R. dal-
matina (Buchvarov 1977), R. esculenta (Vojtko-
véa & Vojtek 1975, Buchvarov 1977, Kuc & Sul-
gostowska 1988b), R. macrocnemis (Yildirim-
han et al. 2006b, Diisen, 2007), R. ridibunda
(Buchvarov 1977, Kuc & Sulgostowska 1988a,
Oguz et al. 1994, Yildirimhan et al. 1996,
Masshaii et al. 2000, Yildirimhan et al. 2005a,
Diisen and Oz 2006, Saglam & Arikan 2006,
Saeed et al. 2007), R. arvalis (Vojtkové & Vojtek
1975), R. temporaria (Vojtkova & Vojtek 1975,
Cedhagen 1977), Lacerta trilineata (Yamaguti
1958, Yildirimhan 1999b), Lacerta agilis, (Shar-
pilo et al. 2001), and Natrix natrix (Buchvarov
et al. 2000).

The geographic
includes Europe and Asia (Yamaguti 1958),
and Australasian regions (Prudhoe and Bray,
1982). Pleurogenoides medians were recorded a
second time from Bufo viridis in Turkey.
Similarly, Buchvarov (1977) reported this
helminth in the small intestine of B. viridis from

Distomum  medians 1876,

range of P. medians

Bulgaria.
Specimens
slides).

deposited: (HELM-5/2007) (2
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(Syns.: Ascaris filiformis, Goeze, 1782, Cucullanus
ranae Goeze, 1782, Ascaris tennissima Schark,
1788, Ascaris intestinalis Gmelin, 1790, Ascaris
bufonis Gmelin, 1790, Strongylus auricularis
Zeder, 1800, Ascaris setiformis Goeze in Zeder,
1800, Strongylus dispar Dujardin, 1845, Oswaldo-
cruzia insulae Morishita, 1923, Strongyluris
bialata Molin, 1861, Oswaldocruzia molgeta
Lewis, 1928, Oswaldocruzia skrjabini Travassos,
1937, Oswaldocruzia problematica Ivanitzky,
1940, Oswaldocruzia goezi Skrjabin and Schulz,
1952).

Prevalence and intensity, and range: Four of
22 hosts infected (18.18%, 6.25+6.13 SD, 2-15).

Oswaldocruzia  filiformis is known from
various amphibian and reptile species, inclu-
ding S. salamandra (Buchvarov 1977), T. alpestris
and T. karelini (Buchvarov 1977, Cedhagen
1988, Kirin & Buchvarov 2002), T. wulgaris
(Buchvarov 1977, Shimalov et al. 2001), Triturus
vittatus (Yildirrmhan 2008), Bombina bombina
and B. variegata (Buchvarov 1977, Kirin &
Buchvarov 2002), B. regularis (probably B.
viridis) (Schad et al. 1960), B. bufo (Batchvarov
et al 1975, Buchvarov 1977, Shimalov &
Shimalov 2001, Vashetko & Siddikov 1999,
Yildirimhan 1999a, Yildirnrmhan & Karadeniz
2007), H. arborea (Buchvarov 1977, Yildirimhan
et al. 2006c), R. camerani (Yildirimhan et al
2006a), R. dalmatina, (Batchvarov et al. 1975,
Buchvarov 1977, Kirin & Buchvarov 2002), R.
kurtmuelleri  (Hristovski et al. 2006), R.
macrocnemis (Schad et al. 1960, Yildirimhan et
al. 1997a, Yildirimhan et al. 2006b), R. ridibunda
(Buchvarov 1977, Yildirnrmhan et al. 1996,
Batchvarov et al. 1975, Kirin & Buchvarov 2002,
Yildirimhan et al. 2005a, Saglam & Arikan
2006), Rana temporaria, (Buchvarov, 1977,
Cedhagen 1988, Kirin & Buchvarov 2002), R.
graeca (Bozkov & StojkovaA 1970, Buchvarov
1977), Lacerta agilis, (Sharpilo et al. 2001,
Shimalov et al. 2000, Mihalca et al. 2007), L.
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trilineata  (Yildirnmhan 1999b), L. viridis
(Biserkov & Kostadinova 1998, Yildirimhan
1999b, Kirin 2002a, Borkovcovd & Kopfiva
2005), L. vivipara (Shimalov et al. 2000), Anguis
fragilis (Schad et al. 1960, Bertman & Oku-
lewicz 1987, Shimalov et al. 2000, Borkovcova
& Koptiva 2005), Zootoca vivipara (Sanchis et al.
2000), N. natrix (Bertman & Okulewicz 1987,
Shimalov & Shimalov 2000, Kirin 2002c) and V.
berus (Shimalov & Shimalov 2000).

Schad et al. (1960) first reported O. filiformis
in Bufo regularis (probably B. viridis) and R.
macrocnemis from Turkey. We observed this
species in small and large intestines from three
frog species in this study. The geographic
range of O. filiformis includes Europe and Asia

(Yamaguti 1961).
Specimens  deposited: (HELM-6/2007) (2
slides).

B.5. Family Cosmocercidae

B.5.1. Oxysomatium brevicaudatum (Zeder, 1800)

Railliet and Henry, 1916

Prevalence and intensity, and range: Nineteen of

22 hosts were infected (86.36%, 105.10+27.57

SD, 7-513).
Specimens

slide).

B.5.2. Cosmocerca ornata (Dujardin, 1845)
Prevalence and intensity, and range: Thirteen of
22 hosts were infected (59.09%, 4.49+5.92 SD, 1-
23.

Specimens
slide).

deposited: (HELM-7/2007) (1

deposited: (HELM-8/2007) (1
[C.] Rana ridibunda Pallas, 1771

Fourteen specimens were collected in 2000
from Canakkale province, Turkey. (40° 06" N,
26924 E), 50 m.

C.1. Family Diplodiscidae

C.1.2. Diplodiscus subclavatus (Pallas, 1760)

Diesing, 1836

(Syns.: Diplocotyle mutabile Diesing, 1850, Fil.,
Redia gracilis Fil., 1854)

Prevalence and intensity, and range: Three
of 14 hosts infected (21.42%, 1.33+0.58 SD, 1-2).

Site of infection: Large intestine.

Diplodiscus subclavatus is known from va-
rious amphibian, reptile and some fish species,
including Triturus cristatus, B. viridis, Hyla arbo-
rea, Rana temporaria, R. dalmatina, R. esculenta
(Vojtkova & Vojtek 1975, Buchvarov 1977, Kuc
& Sulgostowska 1988b, Sey 1991), Bombina
bombina, Bombina variegata (Vojtkova & Vojtek
1975, Grabda-Kazubska & Lewin 1989), Tri-
turus vulgaris, Pelobates syriacus balcanicus
(Buchvarov 1977), T. alpestris, Pelobates fuscus,
R. lessonae (Vojtkova & Vojtek 1975), Bufo bufo,
R. arvalis (Vojtkova & Vojtek 1975, Sey 1991),
Natrix natrix (Sey 1991, Buchvarov et al. 2000),
N. tessellata (Buchvarov et al. 2000), Esox lucius
(Oztiirk et al. 2000).

Diplodiscus subclavatus ranges geographi-
cally throughout Europe (Yamaguti 1958), i.e.,
Czech Republic (Vojtkova & Vojtek 1975),
Bulgaria (Buchvarov et al. 1975, Buchvarov
1977), Poland (Kuc & Sulgostowska 1988a,b,
Grabda-Kazubska & Lewin 1989), Hungary
(Sey 1991), Turkey (Oguz et al. 1994), and also
Iran (Masshaii et al. 2000), Uzbekistan (Vashet-
ko & Siddikov 1999).

Specimens  deposited:
slide).

(HELM-9/2007) (1

C.2. Family Gorgoderidae

C.2.1. Gorgodera cygnoides (Zeder, 1800) Looss,
1899
(Syns.: Distoma cygnoides Zeder, 1800, Distomum
cygnoides Looss, 1894, Gorgodera loosi Sinitzin,
1905).

Prevalence and intensity, and range: One of 14
hosts infected (7.14%, 1).

Gorgodera cygnoides is a common parasite of
amphibians, including Bombina  bombina
(Vojtkova & Vojtek 1975), B. variegata (Vojtkova
& Vojtek 1975, Buchvarov 1977), Bombinator
igneus (Yamaguti 1958), Bufo viridis (Buchvarov
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1977, Shimalov & Shimalov 2001), Hyla arborea
(Yamaguti 1958), Rana arvalis (Vojtkova &
Vojtek 1975), R. dalmatina (Buchvarov 1983), R.
esculenta (Yamaguti 1958, Vojtkovd & Vojtek
1975, Buchvarov 1977, Kuc & Sulgostowska
1988b), R. lessonae (Vojtkova & Vojtek 1975), R.
clamitans (Yamaguti 1958), R. temporaria
(Yamaguti 1958, Vojtkova & Vojtek 1975), R.
ridibunda (Kuc & Sulgostowska 1988a, Kirin
2002b), R. camerani (Yildirimhan et al. 2006a)
and R. kurtmuelleri (Hristovski et al. 2006).
Gorgodera cygnoides was reported in the urinary
bladder of R. ridibunda from Turkey (Yildirim-
han et al. 1996, Yildirimhan et al. 2005, Diisen
& Oz 2006).

The geographic range of this species is
western Europe (Yamaguti 1958).

Specimens  deposited: (HELM-10/2007) (1
slide).

C.2.2. Gorgoderina wvitelliloba (Olsson,
Looss, 1902
(Syn.: Distoma vitellilobum Olsson, 1876)

Prevalence and intensity, and range: One of 14
hosts infected (7.14%, 6).

G. vitelliloba has been reported from
Bombinator igneus (Yamaguti 1958), B. bombina
(Vojtkova & Vojtek 1975), B. variegata, (Yama-
guti 1958, Vojtkova & Vojtek 1975, Buchvarov
1977) B. bufo and B. calamita (Cedhagen 1988),
B. viridis (Buchvarov 1977), R. arvalis (Yamaguti
1958, Vojtkova & Vojtek 1975), R. dalmatina
(Buchvarov 1977), R. esculenta, (Vojtkova &
Vojtek 1975), R. macrocnemis (Yildirimhan et al.
1997a, Yildirnmhan et al. 2006a), and R.
temporaria (Yamaguti 1958, Vojtkova & Vojtek
1975, Buchvarov 1977, Cedhagen,1988).

Similar to G. cygnoides, G. vitelliloba has
been recorded from different organs in R.
ridibunda from Turkey (Yildirimhan et al. 1996,
Yildirimhan et al. 2005a, Diisen & Oz, 2006,
Saglam & Arikan 2006). Geographic range of
this species is Europe and Asia Minor
(Yamaguti 1958).

Specimens deposited: (HELM-11/2007) (1
slide).

1876)
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C.3. Family Lecithodendriidae

C.3.1. Pleurogenoides medians (Olsson, 1876)

Travassos, 1921

Prevalence and intensity, and range: Two of 14

hosts infected (14.28 %, 3.0 + 1.41 SD, 1-3).
Specimens  deposited: (HELM-12/2007) (1

slide).

C.4. Family Brachycoeliidae

C.4.1. Brachycoelium salamandrae (Froelich, 1789)
Dujardin, 1845
Syns: Fasciola salamandrae Froelich, 1789, Disto-
ma crassicolle Rudolphi, 1809, Distomum flavor-
cinctum Linstow, 1879, Brachycoelium hospitale
Stafford, 1903, Brachycoelium obesum Nicoll,
1914, Brachycoelium trituri Holl, 1928, Brachy-
coelium daviesi Harwood, 1932, Brachycoelium
meridionalis Harwood, 1932, Brachycoelium sto-
rerine Harwood, 1932, Brachycoelium dorsale
Byrd, 1937, Brachycoelium georgianum Byrd,
1937, Brachycoelium louisianae Byrd, 1937, Bra-
chycoelium mesorchium Byrd, 1937, Brachycoe-
lium ovale Byrd, 1937, Brachycoelium elongatum
Cheng, 1958, Brachycoelium mesocoeliiformis
Freitas, 1961, Brachycoelium ambystomae Couch,
1966.

Prevalence, mean intensity, and range: Two of
14 hosts infected (14.28%, 1.5+0.7 SD, 1-2).

Site of infection: Small intestine.

Host records include Ambystoma maculatum
(Rankin 1937, Rankin, Jr. 1945, Boleg & Cog-
gins 1998), Ambystoma jeffersonianum (Rankin,
Jr. 1945), Ambystoma opacum, Desmognathus
monticola, Desmognathus ochrophaeus, Desmogna-
thus phoca, Desmognathus quadramaculatus, Eury-
cea guttolineata, Eurycea longicauda, Notoph-
thalmus meridionalis, Notophthalmus viridescens,
Plethodon glutinosus, Plethodon jordani, Plethodon
yonahlossee, Triturus viridescens (Rankin 1937,
Rankin, Jr. 1945), Pseudotriton ruber (Rankin
1937, Catalano et al. 1982) Eurycea bislineata
(Rankin 1937, Rankin, Jr. 1945), Plethodon cine-
reus (Rankin 1937, Rankin, Jr. 1945, Muzzal
2005), Desmognathus fuscus (Rankin 1937, Ran-
kin, Jr. 1945, Odlaug 1954), Pseudacris triseriata,
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Rana sylvatica (Odlaug 1954, Muzzal 2005),
Rana palustris (Rankin, Jr. 1945), Gyrinophilus
porphyriticus, (Catalano et al. 1982), Triturus sp.,
Desmognathus sp., Eurycea sp., Plethodon sp.,
Salamandra atra, Salamandra maculosa, Bufo sp.,
Rana sp., Terrapene sp., Pseudoacris sp., Hyla sp.,
Anguis fragilis (Yamaguti 1958), T. alpestris
(Vojtkova & Vojtek 1975, Buchvarov 1977),
Salamandra salamandra, T. vulgaris, T. cristatus,
R. temporaria (Vojtkova & Vojtek 1975), Acris
crepitans blanchardi (Muzzal 2005), Taricha gra-
nulosa (Lehmann 1954, Moravec 1984), Euproc-
tus montanus (Knoepffler & Combes 1988), Am-
bystoma laterale (Muzzal 2005), Mertensiella
caucasica (Yildirimhan et al. 2005). Plethodon
albagula (McAllister 2006), Emnsatina escholtzii
oreganus (Lehmann 1954), Leptodactylus marti-
nezi, Leptzodactylus rhodomystax and Leposoma
osvaldoi (Goldberg et al. 2007).

Diigen & Oz (2006) first reported B.
salamandrae from R. ridibunda in Turkey. Yildi-
rimhan et al. (2001b) observed B. salamandrae in
M. caucasica.

The geographic range of B. salamandrae
includes Europe, U.S.A., Canada, and Africa
(Yamaguti 1958).

Specimens  deposited: (HELM-13/2007) (1
slide).

C.5. Family Cosmocercidae

C.5.1. Oxysomatium brevicaudatum (Zeder, 1800)

Railliet and Henry, 1916

Prevalence and intensity, and range: Six of 14

hosts infected (42.85%, 3, 50 £ 1.76 SD, 1-6).
Specimens  deposited: (HELM-14/2007) (1

slide).

C.5.2. Cosmocerca ornata (Dujardin, 1845)
Prevalence and intensity, and range: Seven of 14
hosts infected (50%, 4.42 + 2.50 SD, 2-9).

Specimens  deposited: (HELM-15/2007) (1
slide).

A total of 39 anurans from 3 species Bufo
bufo, Bufo viridis and Rana ridibunda were
investigated. Of the 39 specimens inspected, 38
(97.43%) were infected with one or more helm-
inths. Overall, 2624 individuals of 10 helminth
species were collected from the 38 anurans
(Table 1). Helminths were observed from the
intestine and urinary bladder of these species.

Table 1. Helminths of three frog species from Canakkale Province, Turkey. [(N) Number of
examined frog, (In) Number of infected frog, (%) Percentage, (Max) Maximum, (Me) Mean and

Total (})) number of parasite.]

Host species N In & (%) Identified helminths group Max (Me) Y.
Bufo bufo 3 2 (66.66%) Oxysomatium brevicaudatum 358 (197.5) 395
Bufo bufo 3 3 (100 %) Cosmocerca ornata 28 (14.33) 43
Bufo viridis 22 1 (4.54%) Polystoma viridis 1(1)1
Bufo viridis 22 5(22.72%) Nematotaenia dispar 4(1.6)8
Bufo viridis 22 3 (13.63%) Pleurogenoides medians 15 (9) 27
Bufo viridis 22 4 (18.18%) Oswaldocruzia filiformis 15 (6.25) 25
Bufo viridis 22 19 (86.36%) Oxysomatium brevicaudatum 513 (105.1) 1997
Bufo viridis 22 13 (59.09%) Cosmocerca ornata 23 (4.69) 61
Rana ridibunda 14 13 (21.42%) Diplodiscus subclavatus 2(1.33) 4
Rana ridibunda 14 1(7.14%) Gorgodera cygnoides 111
Rana ridibunda 14 1(7.14%) Gorgoderina vitelliloba 1(1)1
Rana ridibunda 14 2 (14.28%) Pleurogenoides medians 4(3)6
Rana ridibunda 14 14 (14.28%) Brachycoelium salamandrae 2(15)3
Rana ridibunda 14 6 (42.85%) Oxysomatium brevicaudatum 6(3.5) 21
Rana ridibunda 14 7 (50%) Cosmocerca ornata 9(4.42)31
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There were 1.89 £ 0.83 SD (Xt SD) (with a
range of 1-4) helminth species per infected
frogs and 67.28 + 110.32 (range of 1-513) helm-
inth individuals per infected frog. No indivi-
dual frogs harbored more than four helminth
species. Of the infected anurans, 13 (34.21%)
harbored one species of helminth, 18 (47.36%)
harbored two species of helminth, 5 (13.16%)
harbored three species of helminth, and two
(5.26%) harbored four species of helminth.

Of the 10 helminth species found in this
study, five had prevalence greater than 10%.
Oxysomatium  brevicaudatum was the most
prevalent helminth, occurring in 27 of 38 hosts
(71.38%), followed by C. ornata (23 of 78 hosts,
60.52%), P. medians and N. dispar (5 of 38 hosts,
13.15%), and O. filiformis (4 of 38 hosts, 10.52%).
Cosmocerca ornata and O. brevicaudatum occur-
red in three frog species, and P. medians were
also observed in two frog species (B. viridis and
R. ridibunda). The helminths that were observ-
ed in three frog species are common parasites
of European anurans (Yamaguthi 1958, 1961,
Buchvarov 1977, Prudhoe & Bray 1982, Baker
1987, Anderson 2000, Yildirimhan et al. 2005a,
Diigsen & Oz 2006). This preliminary study on
the helminths of amphibians in Canakkale
province is the first step for future investiga-
tions to understand their population and life
histories.
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