
North-Western Journal of Zoology                                                                    Vol. 3, No. 2, 2007 – Short Note 

 
Overwintering without winter: the exceptional case  
of two terrestrial anurans from the thermal habitats 

in north-western Romania 
 

István SAS1 and Severus-Daniel COVACIU-MARCOV1 
 

1. University of Oradea, Faculty of Sciences, Department of Biology, Universităţii St. 1, Oradea 410087, Romania, 
E-mail: sas_steve19@yahoo.com, scovaciu@uoradea.ro 

 
 

Abstract. In the winter period of December 2006 – February 2007, in the thermal 
waters from north-western Romania we encountered two terrestrial amphibian 
species which did not display the hibernation phenomenon: Bufo bufo and Rana 
temporaria. We hypothesize that the specimens of the two species were dispersing 
individuals that, being outside their home ranges, were trapped in the thermal ponds 
in late autumn. 
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As ectotherm tetrapods, temperate 
amphibians overwinter (Pinder et al. 
1992). This may occur in aquatic or 
terrestrial habitats, since populations 
of some species may overwinter partly 
on the land and in the water. A 
successful overwintering depends on 
many factors, the energy reserves, the 
temperatures and the hypoxia always 
playing a crucial role in its success. 
Amphibians should choose the 
“perfect” habitat for hibernation, but 
this is a risky adventure with many 
tradeoffs and potential “carry-over 
effects” on the reproductive success on 
short term, after the overwintering 
period. For example a warmer 
temperature during winter may 
accelerate the consumption of energy 
reserves, and thus increase the 
probability of death or reproductive 

failure (affecting the fitness of adults) 
(Reading 2007). The extremely cold 
and long winters again may negatively 
affect a large part of the population 
(Cogălniceanu & Hartel 2005). Never-
theless, the quality of the chosen 
habitats is important: by over-
wintering in water, the death through 
freezing is generally avoided but there 
is a large risk of being killed by 
hypoxia (Pinder et al. 1992, Cogăl-
niceanu & Hartel 2005). On the other 
hand, overwintering in terrestrial 
habitats does not pose the risk of death 
through hypoxia but enhances chances 
of freezing (Pinder et al. 1992).  

Thermal water habitats represent a 
special habitat type in north-western 
Romania. In these habitats the water 
temperature is relatively constant 
and high (usually above 20ºC), re-
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gardless of seasonal thermal os-
cillations (see in: Covaciu-Marcov 
2004). Excepting the thermal lake 
from 1 Mai Spa (Oradea) and Ră-
băgani Spa, all the other thermal 
water habitats exist due to human 
activities, being represented by 
channels that receive effluents from 
thermal water spa’s (see in: Covaciu-
Marcov et al. 2006, Sas et al. 2007). 
The special microclimatic conditions 
from thermal habitats affect, first of 
all, the aquatic plants and the 
animals with an aquatic or prevalent 
aquatic activity. On this account, the 
most affected are the aquatic species, 
which have a permanent connection 
with thermal waters and lesser the 
terrestrial species, excepting those 
that hibernate in aquatic habitat. In 
these types of habitats only Pelo-
phylax ridibundus (Rana ridibunda) can 
form non-hibernating populations, 
individuals being active during the 
entire duration of the cold season re-
gardless of the air temperature (Co-
vaciu-Marcov et al. 2003, 2006, Sas et 
al. 2007).  

In the winter period of December 
2006 – February 2007, a study was 

started with the aim of monitoring 
the non-hibernating populations of 
P. ridibundus in the thermal waters 
from north-western Romania (fig.1). 
During this study, we encountered 
two other amphibian species which 
did not display the hibernation 
phenomenon. On the 1st of January 
2007, in the thermal habitat from 
Călan Spa (an artificial habitat), we 
observed the presence of the 
common toad (Bufo bufo) adults 
(fig.2). On January 7, in the thermal 
habitat from Răbăgani Spa (a natural 
habitat) we identified the presence of 
the common frog (Rana temporaria) 
(fig.3). The two thermal habitats are 
presented in detail in Covaciu-Mar-
cov et al. (2006). The air tempe-
ratures in these two days were 0°C 
(at Călan Spa), respectively 4°C (at 
Răbăgani Spa). The water tempe-
rature varied from the thermal 
spring to the habitats' side from 29°C 
to 12°C (at Călan Spa), and from 
25°C to 16°C respectively (at Răbă-
gani Spa). Previous to the days of 
study snowfall occured, the air 
temperatures being negative, below -
2°C.  

 
 
 
 

Figure no.1  
The geographical position of the 

thermal habitats in Romania  
(after: Covaciu-Marcov et al. 

2006, Sas et al. 2007).  
1.-Răbăgani Spa; 2.-Călan Spa. 
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Figure no.2  The thermal habitat at Răbăgani Spa and a non-hibernating Bufo bufo individual 
 
 
In the thermal habitats from 

northern Romania, the conditions for 
the disappearance of the overwinter-
ing period are met only for amphi-
bians that are attached to the aquatic 
environment for their entire active 
season, such as P. ridibundus and 
Bombina bombina (see in: Covaciu-
Marcov et al. 2006). But only the non-
hibernating P. ridibundus being 
represented by large populations 
and having reproductive success 
(Covaciu-Marcov et al. 2006, Sas et 
al. unpublished data). Besides the 
two above presented species, Rana 
dalmatina, Triturus cristatus and Lisso-
triton vulgaris (Triturus vulgaris) were 
also occasionally recorded in the 
winter season (Covaciu-Marcov et al. 
2006). 

Hot spring waters are a common 
feature in the province of Viterbo 
(Italy), being populated with breed-
ing amphibian populations (Cucchi-
ara & Bologna 2000). In these habitats 
the amphibians have a shorter over-
wintering period and an earlier start 
of breeding; to our knowledge, 
activity during the winter was never 
reported. In the thermal wetlands of 
the Yellowstone National Park (Otton 
1997), and thermally-impacted ha-
bitats in different places of USA, 
where natural streams received ther-
mal effluents from the cooling sys-
tems of nuclear production reactors 
(eg. Savannah River Site, see in: 
Bowers et al. 2000), the amphibians 
have a shorter overwintering period 
and an earlier start of breeding. As far 
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as we know, amphibian activity 
during the winter was never reported 
in these sites either. 

The Bufonidae (true toads) are 
usually terrestrial in the postrepro-
ductive period and most frequently 
overwinter on land, although 
occasionally Bufo bufo submerges in 
mud during winter (Pinder et al. 1992). 
Rana temporaria usually overwinters in 
waters, but occasionally entire popu-
lations or parts of them may choose 
terrestrial habitats (Koskela & Pasanen 
1974 – cited in Pinder et al. 1992). The 

cues used by these amphibians to 
anticipate the quality of the over-
wintering habitats are still not known. 
We think that both species of anurans 
observed by us in winter activity 
(without hibernation) entered in the 
aquatic habitats to hibernate, but the 
thermal conditions prevented them 
from doing so. Similar situation was 
observed at many Rana dalmatina 
individuals, that have chosen to 
hibernate in the thermal lake from 1 
Mai Spa, in the 1999-2000 winter 
(Covaciu-Marcov et al. 2006). 

 
 

   
 

Figure no.3  The thermal habitat at Călan Spa  
and the non-hibernating Rana temporaria individual 
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Both of the true toad species from 

Romanian herpetofauna were pre-
viously observed in these thermal 
water habitats, but only in the 
reproduction period (B. bufo – 1 Mai 
Spa, B. bufo and B.viridis – Felix Spa, 
Covaciu-Marcov et al. 2006). Al-
though B. bufo was recorded also in 
the hot spring waters from Italy, no 
reproductive success was observed 
for this species. The only species that 
reproduce in these habitats in Italy 
are B. viridis and the forms from the 
P. esculentus complex (Cucchiara & 
Bologna 2000). 

The thermal habitat from Călan 
Spa (fig.2) is not suitable for 
maintaining non-hibernating popu-
lations of B. bufo, especially if we also 
consider the fact that this species 
feeds in terrestrial environment. We 
hypothesize that the specimens found 
by us in these thermal habitats were 
dispersing individuals that, being 
outside their home ranges, were 
trapped in these ponds in late 
autumn.  

As concerning the recorded R. 
temporaria individual in the thermal 
habitat from Răbăgani, this was 
observed in the part of the pond 
which is close to the thermal spring. 
This part of the thermal habitat is 
near a forest (fig.3) being very similar 
to the mountain stream occupied by 
R. temporaria from Beiuş Plateau 
(running water, rocky substratum). It 
is important to note the fact that in 
the case of R. temporaria, in Germany, 
Mertens (1947 cited in Pinder et al. 
1992) observed wintertime aggre-

gations in a slowly flowing stream at 
about 60 cm depth and 6°C. Similar 
situation was recorded in 2000, near 
Moneasa Resort (260 m a.s.l., Codru-
Moma Mountains) by Covaciu-
Marcov S.D., where few individuals 
of R. temporaria were observed as 
active in a flowing stream at 7.5°C, 
the air temperature being 2°C. 

On the other hand, in the case of 
R. temporaria, unlike for B. bufo, it was 
observed that in certain situations the 
individuals feed from the aquatic 
habitat too. Taking into account these 
habits, in the case of the common 
frog, the thermal habitat in which it 
was observed may be not so hostile as 
it is for the other species. The fact that 
we encountered only an incidental 
individual is due to the low altitude 
at which the thermal habitat is 
situated (185 m a.s.l.) and not also to 
its hostility for R. temporaria. 
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