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Abstract. The herpetofauna from two natural protected areas from Transylvania (the
downy oak forests from Mirdsldu and Petis - ROSCI 0147 and ROSCI 0148) comprises
eight amphibian species (Lissotriton vulgaris, Bombina variegata, Hyla arborea, Bufo bufo,
Bufo viridis, Rana dalmatina, Rana temporaria and Pelophylax ridibundus) and six reptile
species (Lacerta viridis, Lacerta agilis, Anguis fragilis, Coronella austriaca, Natrix natrix
and Natrix tessellata). In both protected areas, most of the species were identified
outside their territories, in the neighbouring areas. Thus, at Mirdsldu only four
species are present in the area, while at Petis only three. The herpetofauna poverty of
the two protected areas from Transylvania is a consequence of their dryness.
Therefore, in both cases, but especially at Petis, more species are present in the
moister sectors from near the area. The dryness of the woods that favoured the
downy oak disadvantaged the herpetofauna. It is also possible that the present state
of the two protected areas is a result of the anthropogenic activities. In both cases, but
especially at Mirdsldu, the woods were strongly affected in the past, the valleys being
used to transport logs. Meanwhile, the forest from Petis seems to have been initially a
beech forest. Thus, the two downy oak woods with a poor herpetofauna could be the
result of past anthropic interventions that changed the initial forest.

Key words: amphibians, reptiles, habitat, human impact, downy oak, dryness.

Introduction

The information regarding the Transylvanian herpetofauna was gathered in a
monographic article more than 10 years ago (Ghira et al. 2002). Although it
geographically covers the entire surface of Transylvania and it presents the
distribution of most of its species, even the articles’” authors consider that the
knowledge from the past, including the one presented in the article, covers only a
small part of the real situation (Ghira et al. 2002). No other article has been
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afterwards published of such an extent about the herpetofauna from Transylvania.
However, disconnected data were published regarding the presence of some rare
species (e.g. Ghira 2007a, Covaciu-Marcov & Cicort-Lucaciu 2009, Gaceu & Josan
2013), the herpetofauna of some protected areas (e.g. Ghira 2007b, Covaciu-Marcov
et al. 2010), or simply of some areas from Transylvania (Sos et al. 2007, 2008).
Moreover, information is found in the recent literature concerning the impact of
road traffic upon the amphibians from the region (Hartel et al. 2009). The relatively
high number of the studies from the past years regarding Transylvania’s
herpetofauna, but also other regions from Romania (e.g. Bogdan et al. 2011,
Covaciu-Marcov et al. 2006, 2009a, Iftime & Iftime 2007, Gherghel et al. 2008,
Strugariu et al. 2008), have determined an update of the knowledge concerning the
amphibians” and reptiles’ distribution in the country (Cogalniceanu et al. 2013a,b).
Many of the new data focus on protected areas (Cogdlniceanu et al. 2013a,b), the
present study also being part of this research direction, presenting data upon the
herpetofauna from two natural protected areas from Transylvania.

Material and Methods

The two protected areas where the herpetofauna was studied are situated in the
Transylvanian Plateau (ROSCI 0147, ROSCI 0148 - Fig 1).

The studied areas

Mirasldu locality is found in Alba County, near Mures River (Fig. 2), at the boundary
between Aiud Hills and Alba Iulia -Turda Depression (Posea & Badea 1984). The protected
area is a forest situated on a hilly slope, near Mures meadow. Although the area was
designated for the protection of the downy oak, the forest also contains hornbeam, common
oak, even wild cherries and planted pine trees. The forest occupies the slope in a relatively
compact manner, being crossed by three torrents that were dried out during the entire
study. A railroad and national road no. 1, with a very intense traffic, are found near the
protected area, following the meadow of Mures River with willows. The area is surrounded
with similar hills, pastures, and the Mures meadow, generally transformed in agricultural
fields.

Petis locality is found in Hartibaciu Plateau (Posea & Badea 1984), in Sibiu County. The
protected area is also represented by a downy oak forest (Fig. 3). However, the oak forest
occupies only part of the protected area; where there are also present beech forests,
including old trees. Unfortunately black locust plantations are also found within the area
and near it. Near the forest, at the base of the slope, there is a small stream, relatively
permanent, and a country road that leads to Petis village. Unlike Mirdsldu, the anthropic
impact is low because of the lack of important communication routes. However, many
sheep flocks are found in the area.
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Figure 1. The geographic position of the two protected areas in the Transylvanian Plateau
(ROSCI 0147 - “Péddurea de stejar pufos de la Mirasldu”, [The Downy Oak Forest from
Mirisliu]; ROSCI 0148 - “Padurea de stejar pufos de la Petis”, [The Downy Oak Forest from
Petis]). [map after Google Earth 2013]

Field methods

The field activity was performed between 2012 and 2013. Monthly departures were made at
Miraslau, during April - November 2012 and April 2013. At Petis we were twice on the field
in 2012, (in May and June) and once in April 2013. At least at Mirdsldu, we made transects
through the entire protected area, reduced as surface, most of them being repeated in each
month. Although we spent fewer time at Petis, the reduced surface of the protected area
allowed us to cover the territory.

The amphibians and reptiles were directly observed. Some individuals were captured
and photographed, afterwards being released in their habitats. On some occasions we also
determined dead bodies encountered in the two protected areas. Because of the small
surface and of the homogeneity of the protected areas, we also analysed the herpetofauna
from the neighbouring areas. The herpetofauna poverty of the two forests was confirmed
after the first days of fieldworks, a fact which justifies the expansion of the study area.
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Figure 2. Details on the ROSCI 0147 - “Padurea de stejar pufos de la Mirasldau”, [The Downy
Oak Forest from Mirdsliu] and its surrounding areas. [map after Google Earth 2013 and
Natura 2000 2013]

Results

We identified 14 herpetofauna species in the two protected areas from
Transylvania (Table 1). From these, eight are amphibians and six are reptiles. The
highest number of species was recorded at Miréaslau (10 species, in comparison to 9
found at Petis). In case of both protected areas, most of the species were identified
in the areas neighbouring the protected territories, lacking from these. Within the
areas, at Mirdsldu were observed only four species, while at Petis only three
herpetofauna species (Table 1).
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Figure 3. Details on the ROSCI 0148 - “Padurea de stejar pufos de la Petis”, [The Downy Oak
Forest from Petis] and its surrounding areas. [map after Google Earth 2013 and Natura 2000
2013]

From the 14 herpetofauna species only one, Lacerta viridis was present in both
regions, both on the territory as well as near the two natural protected areas. All of
the three identified species that were present in the protected area from Petis were
also recorded nearby, but at Mirdsldu two from the four species from the area were
not identified outside of the area. The fact was probably random, because the
reptiles are sometimes harder to spot.

In the two studied protected areas the number of species, as well as the number
of individuals is reduced. Thus, except from the green lizard (Fig. 4), which is
probably represented in both areas by several hundreds of individuals, we only
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Table 1. The amphibian and reptile species identified in the natural protected areas
from Mirdsldu and Petis and from surrounding areas.

Protected area Mirdslau Petis
(ROSCI 0147) (ROSCI 0148)
Species in the near in the near
area area
Amphibians
Lissotriton vulgaris - - - X
Bombina variegata - X X X
Hyla arborea - X - -
Bufo bufo - X - X
Bufo viridis - X - -
Rana dalmatina X X - X
Rana temporaria - - - X
Pelophylax ridibundus - - - X
Reptiles
Lacerta viridis X X X X
Lacerta agilis - - - X
Anguis fragilis X - - -
Coronella austriaca X - - -
Natrix natrix - X X X
Natrix tessellata - X - -
Total 4 8 3 9

observed some specimens in the case of the other species. The smallest population
seems to belong to Coronella austriaca, which is present only at Mirdsldu, where we
encountered only one individual that was killed (Fig. 5), probably by shepherds.
Although few species are present in the two areas in comparison to the
neighbouring ones, the respective species can also accidentally reach the protected
areas. Probably also accidental can be considered the presence of R. dalmatina
species inside the forest from Mirdsldu, where we identified only two individuals
during the study.

The higher number of species from near the natural protected area from Petis is
a consequence of the nearby presence of a stream that offers favourable conditions
to the amphibians (Fig. 6, 7). A similar habitat is missing from Miraslau, although
the meadow of Mures is found nearby, where many of the signalled species were
identified. However, the meadow of Mures is much vaster than the stream from
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Figure 4. Habitat and individual of Lacerta viridis at Mirdslau (ROSCI 0147).
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Figure 5. Habitat and killed individual of Coronella austriaca
at Mirasldu (ROSCI 0147).
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Figure 6. Aquatic habitat of amphibians at Petis (ROSCI 0148).
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Figure 7. Ephemeral pond from Petis (ROSCI 0148)
with a Bombina variegata individual.

Petis, being highly affected by man and generally transformed in agricultural
lands. Moreover, the national road comes between the wet, more natural areas
from the meadow of Mures and the forest from Mirdsldu.

The anthropic impact upon the herpetofauna is perceptible in both cases, but is
much stronger at Mirdsldu, mainly because of the national road. Most of the
species from Miraslau were identified as cadavers on the road (Fig. 9). Thus, the
following species that were killed on the road were identified in the area: Hyla
arborea, Bufo bufo, Bufo viridis and Rana dalmatina (Fig. 10). From them, Hyla arborea,
Bufo bufo and Bufo viridis were exclusively encountered in this manner. Moreover,
the locals from Mirdsldu directly kill herpetofauna individuals, situation which we
observed in the case of the smooth snake. At Mirdsldu, a very negative effect is
represented by the cutting of the bushes from the skirts of the forest in order to
increase the surface of the pastures, or of the cutting of forest trees, which is a very
serious action in relation with its small surface. The effect of grazing is felt in both
of the protected areas.
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Figure 8. Bufo bufo juvenile at Petis (ROSCI 0148).

Figure 9. The national road in front of ROSCI 0147 (at Mirasldu).
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Figure 10. Amphibian road kill at Mirasldu (ROSCI 0147):
a.) rest of Bufo bufo individual , b.) rest of Bufo viridis individual,
c.) rest of Hyla arborea individual, d.) rest of Rana dalmatina individual with eggs,
e.) Rana dalmatina individual.
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Discussions

The herpetofauna from the two natural protected areas from Transylvania is
poorer in comparison to the one from other natural protected areas from Romania
(e.g. Covaciu-Marcov et al. 2008, 2009b,c), or even from Transylvania (e.g. Ghira
2007b, Covaciu-Marcov et al. 2010). However, the identified species in the two
areas are the ones to be expected in the region, being previously signalled in
Transylvania (Ghira et al. 2002). Thus we did not encounter new species for the
region, but in general all of the species that should be present are there.

The low number of amphibian and reptile species identified in the two
protected natural areas is a consequence of their reduced surface, but also of the
distinct dryness of the two downy oak forests. This assumption is based on the fact
that near both forests there are present other herpetofauna species, especially
amphibians, which completely lack, or almost completely from the protected areas.
Meanwhile, in other protected areas of reduced dimensions there have been
recorded numerous herpetofauna species (Covaciu-Marcov et al. 2009b). At
Mirasldu, even the agile frog appears only accidentally, although the protected
area is a forest, this habitat type being characteristic for this species (Cogdlniceanu
et al. 2000). Basically, even if the species has the forest at its disposal, if it does not
present enough humidity (Fig. 11), R. dalmatina cannot survive and form a viable
population. Thus, the individuals encountered in the forest from Mirdslau
probably reached it accidentally from the neighbouring moister areas.

The differences of the herpetofauna composition between the two natural
protected areas are, on the one side, a consequence of their different localization.
Thus, at Petis, which has a higher altitude, R. temporaria is also present, which is a
hilly and mountainous species (Cogdlniceanu et al. 2000). The dice snake is present
at Mirasldu, as a consequence of the presence of Mures River, the species being
connected to large rivers (Strugariu et al. 2011). Meanwhile, at Petis, at least the
amphibians are advantaged by the presence of the stream near the area. Moreover,
at Petis the herpetofauna as a whole is favoured by the fact that between the forest
and the stream lays only a country road that is very few circulated in comparison
to Mirasldu, where the national road practically discontinues the connection
between the forest and meadow. Moreover, the mentioned stream is in direct
contact with the forest in an area. Because of this cause, the herpetofauna can move
between the two habitats at Petis, fact that sheds a good light upon its
conservation.

The downy oak forests from Transylvania shelter a poor herpetofauna,
composed of only a few species, in the case of both protected areas. These
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Figure 11. General aspect of the two studied forests
(up: Mirdslau ROSCI 0147, down: Petis ROSCI 0148).
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represent few in relation with the normally identified species in Transylvania
(Ghira et al. 2002). The scarcity of the herpetofauna species from the researched
downy oak forests is, apparently, mainly a consequence of their distinct dryness.
Thus, in both protected areas, there are practically no waters, only passing ponds.
At Mirasldu the situation is even more dramatic, because at least at Petis there are
present a few ephemeral ponds (Fig. 7) and the stream is situated near the forest.
Unlike Petis, only three torrents are present at Mirdslau, which completely lacked
water during the research. The absence of water is probably a consequence of the
extremely abrupt slopes of the torrents. On the other hand, the torrents were
widened in a secondary manner, due to the forest activities from the past. During
those activities, the logs were transported through the torrents used as forest roads.
Therefore, the torrents do not hold the water both from natural and anthropic
causes.

As a conclusion, it can be considered that the presence of the downy oak, the
one that determined the designation of both protected areas, explains the absence
or rarity of the herpetofauna. The fact that the downy oak finds in the two areas
favourable conditions is indirectly responsible by the fact that the herpetofauna
does not find such conditions. However, we must also not forget the anthropic
factor from the equation of the explanation of the herpetofauna rarity from the two
protected areas. Thus, in both cases, the forests were highly affected by man in the
past. At Mirdslau, most of the forest is represented by a uniform recovery of
hornbeam. Moreover, on many trunks one can see traces from the drawn wood
following the past clearings from the areas with older trees, even downy oaks.
Probably, both forests are secondary formations, influenced by anthropic activity.
Therefore, they resulted following clearings or by affecting the initial natural
forests from the area, the downy oak, colonising the sectors with southern
exposure, remained following clearings or being helped to do so. Probably the fact
that the present aspect of the forest is secondary is the most obvious at Petis. Thus,
at Petis most of the forest and of the neighbouring areas are occupied by old and
compact beech trees. Moreover, even in the protected area, the beech is recovering
in many sectors, including with south-western exposure. R. temporaria indirectly
indicated that moist beech forests were naturally present in the area, this being a
species connected with high humidity (Iftime 2005). Thus, probably, the downy
oak forests are secondary, not being able to host a diverse herpetofauna, because
the species related to the initial, wetter forests cannot survive in them, while in the
area there aren’t any species to use them, except for the green lizard. Practically
these forests have botanical value, but have a low herpetologic and zoogeographic
importance.
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Figure 11. Anguis fragilis individual at Mirasldu forest (ROSCI 0147).

Although the above mentioned facts are probably real, in both protected areas
there are amphibian and reptile species with high conservative importance, such as
B. variegata, R. dalmatina, L. viridis, A. fragilis (Fig. 11) or C. austriaca (O. U. G. 57 /
2007). Regardless of the populations’ size, those species must be protected.
Unfortunately, the impact at which they are exposed to is presently high, being
increased by the reduced surface of the areas and the reduced effectives of the
populations. The worst scenario is registered at Mirdslau, where with the exception
of the green lizard, all of the species are highly threatened. Unfortunately, in the
spring of 2013 even the green lizard began to be endangered, the shepherds cutting
the bushes and affecting the species” habitat (Fig. 12). Also at Mirasldu the impact
of the national road upon the amphibians is extremely strong, especially during
spring. It can be considered that the amphibians from the forest, lacking in
reproduction habitats, moved towards the moister areas from the meadow of
Mures. With time, even these were limited, and the road traffic increased during
the years, affecting stronger and stronger the respective populations. At Mirdsldu
the wood clearings from the forest aimed the downy oak (Fig. 13), but also affected
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Figure 12. Cutted bushes at Mirdslau (ROSCI 0147).
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Figure 13. Marked trees for cutting and trees cut at Miraslau (ROSCI 0147).
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the area with more dense grassy vegetation, populated by R. dalmatina and A.
fragilis. The survival of the herpetofauna from the two protected areas depends on
the limitation of grazing and on the definite ceasing of the clearings of trees and
bushes. The area from Petis can be expanded by including the stream from the base
of the forest, which would advantage the amphibians.
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