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Tropics patch in the Holarctic:
A new case of wintertime breeding of a
Pelophylax ridibundus population in North-Western Romania
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Abstarct. Throughout the 2006-2008 periods we conducted a monitoring study of the known
thermal habitats with non-hibernating populations of P. ridibundus from north-western Romania.
For the first time, on the 4t of January 2007, in the thermal water habitat at Cilan Spa
(Hunedoara County), we noticed the presence of small-sized tadpoles of Pelophylax ridibundus.
Hundreds of tadpoles of P. ridibundus were identified both in the winter of 2006/2007 and
2007/2008. In both cold seasons of the study, beside the tadpoles, were observed calling males and
pairs in amplexus, which demonstrates unequivocally the wintertime breeding of this population.
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In the Pannonian Basin, as well in the Western
Plain (north-western Romania), there are signi-
ficant low enthalpy geothermal resources suit-
able for direct heat utilisation (see in: Antal &
Rosca 2008, Antal et al. 2009, Petrescu-Mag et
al. 2009). The thermal aquifer systems from
north-western Romania represent a source of
heat during winter not only for human popula-
tion, since there have been identified several
thermal habitats populated by amphibians
(Covaciu-Marcov et al. 2006, Sas et al. 2007,
2009a). Thermal habitats are relatively nume-
rous in north-western Romania and subsist
due to the existence of both some natural
thermal springs and some drillings supplying
thermal swimming pools (e.g. Covaciu-Marcov
et al. 2006, Sas et al. 2009a). The conditions
from thermal water habitats have determined
biological modifi-cations at the amphibians
present in them (e.g. lack of hibernation, win-
tertime reproduction) (see in: Covaciu-Marcov
et al. 2006, Sas & Covaciu-Marcov 2007, Sas et
al. 2007, 2009a).
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In Romania, there are two valid species
from the water frogs’ group {Pelophylax lesso-
nae (Camerano, [1882]) and Pelophylax ridi-
bundus (Pallas, 1771)} and the hybrid form
between them {Pelophylax kl. esculentus (Lin-
naeus, 1758)}. These three water frogs are
often encountered together in north-western
Romania (in different population systems,
e.g. Covaciu-Marcov et al. 2007, 2008a,b,
2009a,b, Sas et al. 2009b), however in the
thermal habitats from here, the P. ridibundus
species exclusively constitutes non-hibernat-
ing populations (see the discussion in: Sas et
al. 2009c). The lack of hibernation was observ-
ed in all species of amphibians identified in
thermal habitats. Nevertheless, only in the
case of P. ridibundus species there were found
two populations that breed during winter, the
populations from 1 Mai Spa and Felix Spa
(see in: Covaciu-Marcov et al. 2006).

Throughout the 2006-2008 periods we
conducted a monitoring study of the known
thermal habitats with non-hibernating popu-
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lations of P. ridibundus from north-western
Romania (Fig.1) (see in: Sas et al. 2009a). In
this survey, it was also included the thermal
habitat Cdlan locality (Hunedoara
County), where there are three thermal habi-
tats, represented by the Roman thermal pond,
by an abandoned thermal pond and by a
channel in which the thermal waters from the
spa are discharged (Fig.2, Fig.3) (see in:
Covaciu-Marcov et al. 2006, Sas et al. 2009a).

For the first time, on the 4th of January
2007, in the thermal habitat represented by
the channel that collects water from the spa,
we noticed the presence of some small-sized
tadpoles of P. ridibundus (Fig.4). Considering
the size of the observed tadpoles (1-1.5 cm),
they hatched from eggs laid previously by a
maximum of one month. Hundreds of tad-
poles of P. ridibundus were identified both in
the winter of 2006/2007 and 2007/2008.
During the study, there were never found
tadpoles longer than 1.5 cm. This is probably a
consequence of the fact that the thermal
channel from Cilan Spa is flowing water, the
bigger tadpoles most likely being drained by
water flow to colder areas downstream, where
eventually they die. In both cold seasons of the
study, we heard calling males at each sampling
event and respectively, there were observed
pairs in amplexus. The presence of calling
males and pairs in amplexus demonstrates
unequivocally the wintertime breeding of this
population.

The presence of larvae is likely in the
Roman pond too (Fig.2a), but its steep walls
did not allow us to get close enough to water.
At the same time, it is possible that even if
larvae are present, they are being eaten by fish
from the pond. Generally amphibians avoid
habitats with fish (see in: Hartel & Ollerer,
2009), which feed on their larvae. Concerning
the third thermal habitat (the abandoned pond)
(Fig.2b), no tadpoles were observed, although
here the walls allowed us to approach close
enough to the water. Probably, the lack of
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tadpoles is due to the presence of fish in the
pond.

With regard to the non-hibernating popu-
lations of P. ridibundus, so far breeding during
winter was reported only for the populations
from 1 Mai Spa and Felix Spa (Covaciu-
Marcov et al. 2006). These thermal habitats
have existed since the glacial periods. Thus, it
was assumed that the adaptation to reproduc-
tion during winter periods, too, was a long
process. This consideration had also been
attested by the fact that in the case of thermal
populations which owe their existence to
human activities (Covaciu-Marcov et al. 2006,
Sas et al. 2007, 2009a) neither eggs nor larvae
of P. ridibundus were observed during winter.

The observation of continuous reproduc-
tion of marsh frogs at Cdlan Spa does not deny
consideration that the adaptation to conti-
nuous reproduction of the P. ridibundus popu-
lations from thermal waters was a long pro-
cess (see in: Covaciu-Marcov et al. 2006). The
thermal waters from Calan Spa are known
since Roman times (Pescaru & Pescaru 2006),
the thermal waters from here having origins
and ages close to the thermal habitats from 1
Mai Spa or Felix Spa. Lack of previous observa-
tions on breeding during winter of the non-
hibernating marsh frog's population from
Cilan Spa is primarily due to the hampered
approachability of the thermal habitat. Due to
the great antiquity of the thermal habitat
represented by the Roman pond (ca. 2000
years) and to the relatively natural initial state,
here the accommodation of frogs to thermal
waters has a considerable age, a fact which
combined with the permanent character and
constant level of water may explain the appear-
ance of continuous reproduction at Cédlan Spa
too.

Amphibians are animals, which in the
conditions from temperate regions, breed only
within a certain period of the year, the matu-
ration of gametes taking place in autumn and
early winter (Loumbourdis & Kyriakopou-

North-West | Zool, 6, 2010



130 Sas, L. et al.

Figure 1. Distribution map of the thermal habitats in north-western Romania (see in: Covaciu-
Marcov et al. 2006, Sas et al. 2007). The red dot indicates the new P. ridibundus population with
wintertime breeding from Célan. The blue dots indicate the previously know populations (Felix
Spa, 1 Mai Spa). [AR- Arad county, BH- Bihor county, HD- Hunedoara county, SJ- Silaj county,
SM- Satu-Mare county, TM- Timis county]

b.
a.
Figure 2. Aspects of the three thermal
habitats at Cilan: (a) the roman
termal pond, (b) the abandoned
thermal pond, (c) the channel (for
details see the text or see in Sas et al. c.

2009a).
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Figure 3. Individuals of P. ridibundus in the thermal habitats (29 December 2008).

Figure 4. Detail of the third thermal habitat with observed tadpoles (29 December 2008).

lou-Sklavounou 1996). Wells (1977) distin-
guishes two breeding systems in anurans: ex-
plosive breeding and prolonged breeding. These
two categories represent two ends of a conti-
nuum, ranging from reproduction occurring

during a single night in some species to the
reproduction covering several months in other
species (Wells 1977, also see in: Hartel 2005,
Hartel et al. 2007). Explosive breeding is cha-
racterized by a large agglomeration in and/or
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near the breeding sites and a short breeding
period (days to weeks). Prolonged breeding is
characterized by extended breeding periods
(see the discussion and the cited references in
Hartel et al. 2007).

Generally, the water frogs from the Pelo-
phylax esculentus complex and Ranids, respecti-
vely, are included in the category of anurans
with prolonged breeding (e.g. Van Gelder &
Hoedemaekers 1971, Kusano & Fukuyama
1989, and also see in: Hartel et al. 2007).
However, the non-hibernating populations of
P. ridibundus from thermal waters, at which the
phenomenon of continuous reproduction was
encountered, can not be considered to fall into
this category. They, because of continuous (and
not delayed) breeding feature, resemble more
with the populations of amphibians from
tropical regions which due to the climatic
conditions can lay multiple egg clutches per
year (Tsuji & Lue 2000). For some populations
of P. ridibundus from Greece, laying of two
clutches per year was reported (Kyriakopo-
lou-Sklavonou & Loumbourdis 1990), and in
the southern regions of Italy, P. kl. esculentus
can lay three clutches of eggs per year
(Rastogi et al. 1983). Most likely, due to the
high temperature of water in which marsh
frogs from thermal habitats are living, their
gametes mature faster, the high temperature
accelerating the physiological processes of
amphibians (McLaren & Cooley 1972, Zweifel
1977).

Hartel and his collaborators (2007), in
considering the wide range of habitat types in
Romania (also see in Hartel et al. 2008), believe
that significant contributions can be made from
this side of Europe towards identifying the role
environmental conditions play in determining
intraspecific variation in the reproductive stra-
tegies. This statement becomes even more im-
portant by taking account of these populations
of amphibians from temperate zone, with con-
tinuous reproduction induced by the adapta-
ion to conditions from thermal habitats. Thus,
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beside the classic model of two breeding
systems (sensu Wells 1977) there is a third,
more special and unique category, that with
continuous reproduction, making a Tropics
patch in the Holarctic.
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