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Abstract. In this paper we present the most southern distribution record of Pelophylax lessonae species in Romania, 
and of the L-R-E (lessonae-ridibundus-esculentus) population system as well. The recorded population is situated near 
the village Izvoarele, in Mehedinţi County, South-Western Romania. We have captured 52 individuals of water 
frogs during one hour of work in the investigated habitat. In the case of each form of water frogs we have captured 
both males and females. Most individuals of water frogs were represented by the species P. ridibundus, followed by 
the hybrid P. esculentus. The fewest captured individuals belonged to the species P. lessonae. 
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The genus Pelophylax is well-known for its hybridoge-
netic systems, each system being consisted of two valid 
species and a hybrid form between them (see in: Plötner 
& Ohst 2001). From those three complexes of water 
frogs, in Romania is found solely the hybridogenetic 
system represented by the P. esculentus complex. This 
system consists of two valid species, P. lessonae and P. 
ridibundus, and the hybrid P. kl. esculentus respectively. 
In Romania the P. ridibundus species and the hybrid P. 
esculentus are the most widespread, the number of lo-
calities with the P. lessonae species being significantly 
lower (see in: Sas 2009), as the latter is one of the rarest 
amphibian species from Romania’s fauna. One hitch in 
clarifying the distribution of water frogs in Romania is 
also represented by the fact that many herpetologists do 
not try to distinguish among the three forms of water 
frogs (e.g. Cogălniceanu et al. 2006, Demeter et al. 
2006, Hartel et al. 2006, 2010, Székely et al. 2009), their 
identification requiring experimented field herpetolo-
gists. Nevertheless, the number of herpetofaunistic pa-
pers that bring valuable data on the distribution of wa-
ter frogs in Romania has increased lately (e.g. Covaciu-
Marcov et al. 2006, 2007, 2008a,b, 2009a, Strugariu et al. 
2008a). 

In 17 April 2009, in an aquatic habitat located near 
the village Izvoarele (Mehedinţi County) (44º19’00.20” 
N, 22º38’46.35”E, 49-51m a.s.l. – Fig.1) we have identi-
fied the P. lessonae species together with the other two 
forms of water frogs, P. ridibundus and the hybrid P. es-
culentus respectively. The habitat, located at about 
2100m from the Danube, is represented by a large pond 

(length of approximately 135 m, width of 20-35 m, with 
a maximum depth of 1-1.2m) positioned in close vicinity 
of a communal road (Fig.2). Frogs were identified based 
on their morphological and chromatic characters (e.g. 
Berger 1966, Wijnands & Van Gelder 1976); these de-
terminations being used successfully by many herpe-
tologists, including for identification of individuals for 
molecular studies (e.g. Neveu 2009, Arioli et al. 2010). 
We have used those characters which are considered the 
most important in identifying water frogs: shape of the 
callus internus (e.g. Berger 1966), femur spot pattern 
(e.g. Fog 1994), and presence or absence of yellow col-
oration on the flanks (also see in: Krizmanić 2008a). 

We have captured 52 individuals of water frogs dur-
ing one hour of work in the investigated habitat. There 
were caught individuals belonging to all three forms of 
water frogs occurring in Romania. In the case of each 
form of water frogs we have captured both males (Fig.3) 
and females. The caught juveniles were identified as be-
longing to ridibundus and esculentus forms. The most in-
dividuals of water frogs were represented by the species 
P. ridibundus (5 males, 12 females, 12 juveniles), fol-
lowed by the hybrid P. esculentus (2 males, 10 females, 5 
juveniles). The fewest captured individuals belonged to 
the species P. lessonae (3 males, 3 females). 

Generally, the populations of the species P. lessonae 
count a low number of individuals (Günther 1997, also 
see in: Sas 2009). After a study conducted in Poland, in 
the composition of water frogs’ populations the indi-
viduals of P. esculentus prevailed, P. lessonae occurred 
with  a slightly lower percentage,  while P. ridibundus  
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Figure 1. The geographical position of the Pleophylax lessonae population from Izvoarele (red 
dot) and the other populations in the area (grey dots) after Covaciu-Marcov et al. 2008a. 

 
 

 
 

Figure 2.  The water frogs habitat from Izvoarele, Mehedinti county. 
 
 

a.)    b.) 
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Figure 3.  Males of water frogs from Izvoa-
rele: a.) P. ridibundus; b.) P. kl. esculentus; 
c.) P. lessonae. 



Southern distribution limit of Pelophylax lessonae and the L-R-E population system in Romania 

 
 

Biharean Biol. 4, 2010 

187 

 
 

was rarer (Rybacki & Berger 1994). In return, taking ac-
count of the only available data on the numerical com-
position of some populations of water frogs from Ro-
mania, in the L-R-E system populations from north-
western Romania the species P. lessonae or the hybrid 
P. esculentus prevails numerically (Sas 2009); and in 
these cases also, the species P. ridibundus occurs with a 
lower number of individuals. It is very important that 
in the identified population from Izvoarele the indi-
viduals of the species P. ridibundus are prevalent. This 
can be explained primarily by the fact that in this area, 
compared with P. ridibundus, both P. lessonae and the 
hybrid P. esculentus are at the southern limit of distri-
bution (see the distribution maps at IUCN 2010). 

Taking account of the wide distribution of the spe-
cies P. ridibundus and the hybrid P. esculentus in Roma-
nia compared to that of the species P. lessonae (see in Sas 
2009), the most valuable outcome is the identification of 
the new pool frog population. In Romania there have 
been recently identified numerous new populations of 
P. lessonae in different areas (e.g. Covaciu-Marcov et al. 
2006, 2007, 2008a,b, 2010, Strugariu et al. 2008a, also see 
in: Sas 2009). There has also been a record of the pool 
frog in south-western Romania since 1975 (Fuhn 1975). 
Although this record had been considered uncertain 
for a long time, recently the presence of the species P. 
lessonae in this area was reconfirmed, being identified 
several new populations (Covaciu-Marcov et al. 2008a, 
2009b). 

Although in south-western Romania there have been 
recently identified several populations of P. lessonae (see 
above), the discovery of the population presented in this 
paper has importance because it is the most southern re-
cord of this species in Romania. On the other hand it is 
very important that the identified population of water 
frogs is integrated into an L-R-E population system (les-
sonae-ridibundus-esculentus). Within the common distri-
bution area of the water frogs from the P. esculentus 
complex the L-E (lessonae-esculentus) and R-E (ridibun-
dus-esculentus) systems are considered to be the most 
common (reviewed by Plötner 2005), the L-R-E popula-
tion system is regarded as being much rarer). In the 
literature, data on the distribution of the species P. les-
sonae more south of the record presented in this paper 
are available from Serbia (e.g. Krizmanić 2008a,b) and 
Italy (see in Canestrelli & Nascetti 2008). Taking ac-
count of the fact that P. ridibundus is missing from the 
Iberian Peninsula, southern L-R-E system populations 
have been identified only in Serbia (Krizmanić 
2008a,b). However, it remains to be seen if there are 
other populations of P. lessonae also, closer to the Da-
nube. 

P. esculentus is a hybrid between the species P. lesso-
nae and P. ridibundus. In the common hybridogenesis 

model, the hybrid P. esculentus can produce viable off-
spring through sexual parasitism (e.g. Uzzel & Berger 
1975), its sexual host being represented by the species P. 
lessonae (R-hybridogenesis sensu Polls-Pelaz 1994). On 
the other hand, the P. ridibundus individuals from 
Balkan populations are already resistant to hybrido-
genesis (Hotz & Uzzel 1983, Guerrini et al. 1997). It 
was observed that the P. ridibundus individuals from 
the original stock (south-eastern Europe, Anatolia) in 
most of the mating cases with P. lessonae individuals 
produce sterile, non-hybridogenetic hybrids (e.g. 
Berger et al. 1994, Bucci et al. 1990). Thus it remains to 
be seen how the hybridogenetic system works in the 
case of the population from Izvoarele: if matings be-
tween the parental species produce also hybrids or 
not. The high number of P. ridibundus individuals 
might indicate that the population operates as an L-E 
system, respectively as an R-R system (R+[LE] sys-
tem) and not as a whole, an L-R-E system. 

 
 
 

Acknowledgments. We have to express out thanks to Dr. Alfred Ş. 
Cicort-Lucaciu and to the biology students from the University of 
Oradea for their help in the fieldwork. 

 
 
 

References 
 
Arioli, M., Jakob, C., Reyer, H.U. (2010): Genetic diversity in water 

frog hybrids (Pelophylax esculentus) varies with population 
structure and geographic location. Molecular Ecology 19: 1814–
1828. 

Berger, L. (1966): Biometrical studies on the population of water 
frog from the environs of Poznan. Annales Zoologici (Warsaw) 
23: 303–324. 

Berger, L., Uzzell, T., Hotz, H. (1994): Postzygotic reproductive 
isolation between Medelian species of European water frogs. 
In: II Intenational Symposium on Ecology and genetics of 
European Water frogs, 18-25 september 1994, Wroclaw, Poland, 
Zoologica Poloniae 39: 209-242. 

Bucci, S., Ragghianti, M., Mancino, G., Berger, L., Hotz, H., Uzzell, 
T. (1990): Lampbrush and mitotic chromosomes of the 
hemiclonally reproductiv hybrid Rana esculenta and its parental 
species. Journal of Experimental Zoology 255: 37-56. 

Canestrelli, D., Nascetti, G. (2008): Phylogeography of the pool frog 
Rana (Pelophylax) lessonae in the Italian peninsula and Sicily: 
multiple refugia, glacial expansions and nuclear–mitochondrial 
discordance. Journal of Biogeography 35: 1923–1936. 

Cogălniceanu, D., Hartel, T., Plăiaşu, R. (2006): Establishing an 
amphibian monitoring program in two protected area of 
Romania. pp. 31-34. In: Vences, M., Köhler, J., Ziegler, T., 
Böhme, W. (eds), Herpetologia Bonnensis II. Proceedings of the 
13th Congress of the Societas Europaea Herpetologica 27 
September – 2 October 2005 Bonn, Germany. 

Covaciu-Marcov, S.D., Ghira, I., Cicort-Lucaciu, A.Ş., Sas, I., 
Strugariu, A., Bogdan, H.V. (2006): Contributions to knowledge 
regarding the geographical distribution of the herpetofauna of 



Sas, I. et al. 

 
 
Biharean Biol. 4, 2010 

188 

Dobrudja, Romania. North-Western Journal of Zoology 2: 88-
125. 

Covaciu-Marcov, S.D., Sas, I., Cicort-Lucaciu, A.S. (2007): 
Distribution of the pool frog, Rana lessonae, in the North-
Western Romania. Biota-Race 8: 5-10. 

Covaciu-Marcov, S.D., Sas, I., Cupşa, D. (2008a): On the presence of 
Rana (Pelophylax) lessonae in south-western Romania: 
distribution, biogeographical signification and status. North-
Western Journal of Zoology 4: 129-133. 

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.Ş., Sas, I., Strugariu, A., 
Cacuci, P., Gherghel, I. (2008b): Contributions to the knowledge 
regarding the composition and geographical distribution of the 
herpetofauna from Northern Moldavia (Suceava and Botoşani 
Counties, Romania). North-Western Journal of Zoology 4: S25-
S47. 

Covaciu-Marcov, S.D., Sas, I., Cicort-Lucaciu, A.S., Kovacs, E.H., 
Pintea, C. (2009a): Herpetofauna of the Natural Reserves from 
Carei Plain: zoogeographical significance, ecology, statute and 
conservation. Carpathian Journal of Earth and Environmental 
Sciences 4: 69-80. 

Covaciu-Marcov, S.D., Cicort-Lucaciu, A.Ş., Gaceu, O., Sas, I., 
Bogdan, H.V., Ferenţi, S. (2009b): The herpetofauna of the 
south-western part of Mehedinţi County, Romania. North-
Western Journal of Zoology 5: 142-146. 

Covaciu-Marcov, S.D., Sas, I., Ilieş, A. (2010): Pelophylax lessonae 
(Amphibia) in Râul Doamnei, Argeş County, Romania. How 
have we arrived here? Biharean Biologist 4: 83-87. 

Demeter, L., Hartel, T., Cogălniceanu, D. (2006): Distribution and 
conservation status of amphibians in the Ciuc-basin, Eastern 
Carpathians, Romania. Zeitschrift für Feldherpetologie, Suppl. 
10: 217-224. 

Fog, K. (1994): Water frogs in Denmark: population types and 
biology. Zoologica Poloniae 39: 305–330. 

Fuhn, I. (1975): Amfibii şi Reptile, Fauna. pp. 301–303. In: Grupul 
de Cercetări Complexe “Porţile de Fier”. Editura Academiei, 
Bucharest. [in Romanian] 

Guerrini, F., Bucci, S., Ragghianti, M., Mancino, G., Hotz, H., 
Uzzell, T., Berger, L. (1997): Genomes of two water frog species 
resist germ line exclusion in interspecies hybrids. Journal of 
Experimental Zoology 279: 163-176. 

Günther, R. (1997). Rana lessonae Camerano, 1882. pp. 148–149. In: 
Gasc, J.P. (ed.), Atlas of Amphibians and Reptiles in Europe. 
Museum National D’Histoire Naturelle, Paris. 

Hartel, H., Demeter, L., Cogălniceanu, D., Tulbure, M. (2006): The 
influence of habitat characteristics on amphibian species 
richness in two river basins of Romania. pp. 47-50. In: Vences 
M., Köhler J., Ziegler T., Böhme W. (eds), In: Vences, M., 
Köhler, J., Ziegler, T., Böhme, W. (eds), Herpetologia Bonnensis 
II. Proceedings of the 13th Congress of the Societas Europaea 
Herpetologica, 27 September – 2 October 2005 Bonn, Germany. 

Hartel, T., Öllerer, K., Cogălniceanu, D., Nemes, Sz., Moga, C.I., 
Demeter, L. (2010): Pond-based survey of amphibians in a 
Saxon cultural landscape from Transylvania (Romania). Italian 
Journal of Zoology 77: 61-70. 

Hotz, H., Uzzell, T. (1983): Interspecific hybrids of Rana ridibunda 
without germ line exclusion of a parental genome. Experientia 
39: 538-540. 

IUCN 2010 (2010): IUCN Red List of Threatened Species. Version 
2010.3. <www.iucnredlist.org>. Downloaded on 03 June 2010. 

Krizmanić, I.I. (2008a): Water frogs (Rana esculenta complex) in 
Serbia - morphological data. Archives of Biological Sciences 
(Belgrade) 60 (3): 449-457. 

Krizmanić, I.I. (2008b): Basic morphological characteristics of the 
Rana (Pelophylax) synklepton esculenta complex in relation to 
legal regulations in Serbia. Archives of Biological Sciences 
(Belgrade) 60(4): 629-639. 

Neveu, A. (2009): Suitability of European green frogs for intensive 
culture: Comparison between different phenotypes of the 
esculenta hybridogenetic complex. Aquaculture 295: 30–37. 

Polls-Pelaz, M. (1994): Modes of gametogenesis among kleptons of 
the hybridogenetic water frog complex: an evolutionary 
synthesis. Zoologica Poloniae 39: 123–138. 

Plötner, J. (2005): Die westpala¨arktischen Wasserfro¨sche. Laurenti-
Verlag, Bielefeld. 

Plötner, J., Ohst, T. (2001): New hypotheses on the systematics of 
the western Palearctic water frog complex (Anura, Ranidae). 
Mitteilungen aus dem Museum für Naturkunde in Berlin, 
Zoologische Reihe 77: 5-21. 

Rybacki M., Berger L. (1994): Distribution and ecology of water 
frogs in Poland. Zoologica Poloniae 39: 293-303. 

Sas, I. (2009): Faunistical, ecological and physiological research on 
the Rana esculenta complex from north-western Romania. 
Doctoral Thesis, Babeş-Bolyai University, Cluj-Napoca, 
Romania. [in Romanian, with English Title and Summary] 

Strugariu, A., Zamfirescu, Ş.R., Nicoară, A., Gherghel, I., Sas, I., 
Puşcaşu, C.M., Bugeac, T. (2008a): Preliminary data regarding 
the distribution and status of the herpetofauna in Iaşi County 
(Romania). North-Western Journal of Zoology 4: S1-S23. 

Székely, P., Plaiasu, R., Tudor, M., Cogălniceanu, D. (2009): The 
Distribution and Conservation Status of Amphibians in 
Dobrudja (Romania). Turkish Journal of Zoology 33: 147-156. 

Uzzell, T., Berger, L. (1975): Electrophoretic phenotypes of Rana 
ridibunda, Rana lessonae and their hybribogenetic associate Rana 
esculenta. Proceedings of the Academy of Natural Sciences of 
Philadelphia 127: 13-24. 

Wijnands, H.E.J., van Gelder, J.J. (1976): Biometrical and serological 
evidence for the occurrence of three phenotypes of green frogs 
(Rana esculenta complex) in the Netherlands. Netherland 
Journal of Zoology 26: 414-424. 

 
 
 

Submitted: 05 August 2010 
/ Accepted: 12 October 2010 

 
Published Online: 22 October 2010 

 
 
 




