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Abstract. In the summer of the year 2012 we identified 15 bat species in the Carei Plain natural protected area
(ROSCI0020): Barbastella barbastellus, Eptesicus nilssonii, E. serotinus, Miniopterus schreibersii, Myotis bechsteinii,
M. daubentonii, M. myotis, M. mystacinus, Nyctalus leisleri, N. noctula, Pipistrellus nathusii, P. pipistrellus, P.
pygmaeus, Rhinolophus ferrumequinum and Vespertilio murinus. Between them, five species have a special
importance for conservation, as species of community interest, which require the designation of special areas
for conservation. From a zoogeographical point of view, we can notice in the Carei Plain the presence of some
bat species rare in Romania, tied to higher areas, like E. nilssonii. This fact confirms, for bats also, the
biogeographical particularities of the Carei Plain, which have been previously mentioned for other groups.
Species tied to forests and wetlands are predominant in the region, but we have also identified species
considered tied to caves and mines, even if the last two habitat types lack from the area. From a conservation
point of view, we notice the importance of protecting the natural forest fragments and wetlands from Carei

Plain.
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Introduction

Bats are a vertebrate group, which, in Romania,
benefits from an extended legal protection, com-
pared to other groups (O.U.G. 57 / 2007). Thus,
many bat studies were undertaken in the country
in the last years (e.g. Murariu 2004, Murariu &
Pop 2011, Mérginean et al. 2011, Nagy & Postawa
2011, Biics et al. 2012, Hoffmann & Berei, 2012).
However, these studies generally aimed at moun-
tain areas, focusing on caves (e.g. Nagy & Szant6
2003, Murariu & Gheorghiu 2010, Marginean et al.
2011, Nagy & Postawa 2011, Biics et al. 2012).
Therefore, the decline of bat populations was
documented in some caves, because at least in
those cases the new data could be compared with
old information (see in: Nagy & Szant6 2003). In
other regions unfortunately, especially on plains,
this possibility of comparison does not exist. Also,
with few exceptions, there generally is not enough
data on bats from plain areas (e.g. Simonkai 1893,
Hoffmann & Berei 2012, Murariu 2005a). To have a
complete vision on Chiropteran fauna from Ro-
mania however, it's important to analyze all re-
gions, relief units and habitat types from the coun-
try. More research is needed in plain areas and es-
pecially in plain protected areas. Such a protected
area, where according to the standard site form
there are no bat species, is the Carei Plain (RO-

SCI0020 standard Natura 2000 data form). Also, to
our knowledge, only four species were mentioned
in the literature for the region (Ardelean & Karac-
sonyi 2005), even if other bat species were ob-
served in Satu-Mare County and in ler Valley
(Murariu 2001-2002, Szodoray-Paradi et al. 2003-
2004). These data seem at least incomplete, taking
into account that the region’s fauna exhibits nu-
merous particularities and an increased diversity
in the case of other groups (e.g. Covaciu-Marcov et
al. 2009a, Ferenti et al. 2012, Sas-Kovacs et al.
2013). Thus, we proposed to analyze Chiropterans
from the Carei Plain natural protected area, know-
ing that an increase in information about bat dis-
tribution, habitat and population size is vital for
their conservation (Chirichella et al. 2003).

Material and methods

The field research was carried out between May - July of
the year 2012, during four nights of recording. Previously,
we investigated a large part of the protected area, in order
to observe potential hunting habitats and bat shelters.
This was facilitated by the protected area’s plain relief,
with an altitude of approximately 100 m a.s.l. Afterwards,
bats were registered in four locations of the Carei Plain:
the forest from Urziceni Paddure, the forest from Foieni,
the Vermes swamp area and the wetland forest from Cur-
tuiseni (Fig. 1). In the first two localities habitats are
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Figure 1. The Carei Plain Natura 2000 network site (RO-
SCI0020) and the four sampling sites at Urziceni Padure
(1), Foieni (2), Vermes Marsh (3), Curtuiseni (4).

mostly represented by black locust plantations, but both
of them also retain remnants of natural oak and ash for-
ests. In Vermes there is an open wetland (swamp),
charged by streams, surrounded by willows and sand
dunes with black locust. In Curtuiseni there is a wetland
with alders, from which streams surrounded by alder
emerge, the whole area presenting numerous swamps,
dry sand dunes and sand dunes with black locust planta-
tions also.

Bats were identified using two methods. In all locali-
ties we used identification by sound, but in three cases we
resorted to capture bats with a mist net. For sound re-
cording, we used a Batcoder 2 for the fixed points, a
GPS/PDA (ASUS A636) and a thermometer (Airtech). For
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species identification we used a heterodyne detector type
(Petterson 200D). The recordings lasted between 7 and 8.5
hours. To determine the recorded contacts with Batcoder
2, the sounds were transferred on a MacBook, and then
processed using bcAdmin, baltdent and bcAnalyse2 soft-
ware. The sound identification method was recently used
in other similar studies (e.g. Russo & Jones 2003, Murariu
2005a, Pocora & Pocora 2011). The percentage abundance
and frequency of occurrence were calculated using the re-
corded number of bat contacts.

Results

As a result of the detector study, we identified 15
bat species in the Carei Plain natural protected
area (Table 1). With the mist net, we only captured
two species (M. myotis and R. ferrumequinum) in
Vermes area, both of them being also identified
with the detector. Using the detector, we recorded
a number of 1143 bat contacts. Of them, 18 con-
tacts could not been determined, the bats being
too far from the detector. The most abundant bat
species from Carei Plain seems to be N. noctula,
which accounts for 36% of the recordings (Table
1). This was followed by M. schreibersii and then
by P. pygmaeus. At the opposite end are the species
M. daubentonii, M. mystacinus and P. nathusii.
These seem to be extremely rare in the region; we
only recorded one individual from each species.
These are only indicative data however, taking
into account that they were calculated on basis of
bat contact records.

Among the 15 bat species identified in the
Carei Plain natural protected area, the majority
(eight species) were only identified in a single lo-
cality. At the opposite end, two species were iden-

Table 1. The percentage abundance of the bat species in the four localities from Carei Plain.

Species Urziceni Vermes  Curtuiuseni Foieni Total

Barbastella barbastellus (barbastelle bat) 0.09 2.08 - 33.92 1.86
Eptesicus nilssonii (northern bat) 1.79 2.08 - - 1.68
Eptesicus serotinus (serotine bat) 4.09 2.08 - 10.71 4.26
Miniopterus schreibersii (Schreibers bat) 28.14 - 10.52 - 25.24
Myotis bechsteinii (Bechstein's bat) - - - 3.57 0.17
Myotis daubentonii (Daubenton’s bat) - - 5.26 - 0.08
Muyotis myotis (greater mouse-eared bat) - - 10.52 - 0.17
Muyotis mystacinus (whiskered bat) - - 5.26 - 0.08
Nyctalus leisleri (Leisler's bat) 1.69 416 - 10.71 2.22
Nyctalus noctula (Noctule bat) 36.92 18.75 42.10 3214  36.00
Pipistrellus nathusii (Nathusius bat) 0.09 - - - 0.08
Pipistrellus pipistrellus (common pipistrelle) 4.09 - - - 3.64
Pipistrellus pygmaeus (soprano pipistrelle) 19.56 - - - 17.42
Rhinolophus ferrumequinum (greater horseshoe bat) - 68.75 - - 2.93
Vespertilio murinus (parti-coloured bat) 3.49 2.08 26.31 8.92 4.08




Bats from Carei Plain

tified in all four localities: V. murinus and N. noc-
tula. Thus, N. noctula seems to be the most com-
mon bat species from Carei Plain, presenting the
highest percentage abundance and frequency of
occurrence in the recordings. This species occupies
an extended surface in the area, while being repre-
sented by a high number of individuals. Despite
the large number of recordings made by the detec-
tor, we only captured three individuals with the
mist net, one individual of M. myotis, and two in-
dividuals of R. ferrumequinum.

The highest number of species (10) was re-
corded in the neighborhood of the Urziceni forest,
followed by the Vermes wetland with seven spe-
cies. Six species were recorded at both Curtuiseni
and Foieni. Most of the bat species identified in
Carei Plain are tied to wooded and wet areas. This
fact was expected, taking into account the pro-
tected area's location on a plain, with an altitude
of approximately 100 m a.s.]. We also observed
species considered to be tied to anthropogenically
affected areas in the region. Nevertheless, surpris-
ingly, we also identified species tied to caves and
rocks in the Carei Plain protected area, which, in
this case, found shelter in old or/and abandoned
buildings. Among the 15 bat species from Carei
Plain protected area, 5 have a great conservation
value, being species of community interest, which
require the designation of special areas for conser-
vation.

Discussion

At first view, the 15 bat species identified in the
Carei Plain natural protected area do not represent
a high number, because Romania is inhabited by
31 or 32 species (see in: Borda &Borda 2008, Biics
et al. 2012). Thus, fewer than half of the total num-
ber of species from the country is present in the
Carei Plain. However, we consider this number to
be quite high, for at least two reasons. On one
hand, the protected area has a small surface, with
an exclusively plain relief, while in previous stud-
ies in Romania bats were frequently mentioned in
caves from mountain areas (Nagy & Postawa 2011,
Biics et al. 2012). For example, recently, in three
massifs from the Apuseni Mountains, much more
extended in surface than the Carei Plain, 20 bat
species were identified (Biics et al. 2012). On the
Danube floodplain 14 species were identified, also
on a larger surface (Murariu 2005a). On the other
hand, it should also be taken into account the
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short period of the study. The number of the iden-
tified species becomes more important in light of
the fact that none of the species, not even those of
great conservation value, were included in the
site’s Natura 2000 standard form (ROSCI0020
standard data form). Moreover, it seems that only
four species were previously mentioned in the re-
gion, two of them being also found by us
(Ardelean & Karacsonyi 2005). Among the 15 bat
species from Carei Plain, some are considered
very rare in Romania, like M. bechsteinii (Murariu
2005b). Also, until the year 2004, E. nilssonii had
not been reported in the country for 30 years (Mu-
rariu 2005b), afterwards being mentioned in few
localities (e.g. Lucan 2007, Cachula et al. 2008,
Pocora & Pocora 2011, Hoffmann & Berei 2012).
Another species that is conventionally represented
in Romania by small and isolated populations is V.
murinus, its identification in Carei Plain confirms
that this species is actually present in many places
in the country (Murariu 2007). Unlike that, the
most common species from the Carei Plain is N.
noctula, frequently occurring in other regions from
Romania, and populating a great diversity of habi-
tats (Murariu 2005a, Pocora & Pocora 2011).

In the case of some bat species at least, it is es-
tablished that they are tied to high, mountain ar-
eas (e.g Bashta 2004, Kamtuch & Kristin 2006).
Thus, at first view, the presence of such species in
the Carei Plain seems unusual. Firstly, this is the
case of E. nilssonii, a cold tolerant species (see in:
Piksa et al. 2013), with a northern distribution
range, present in south-eastern Europe only in
high, mountain areas (see in: Rydell 1993), recent
data reasserting its character as a boreo-alpine
species (see in: Sachanowicz et al. 2006). In areas
surrounding Romania this species was also re-
ported only in mountains (e.g. Bashta 2004). In
Romania it was previously identified only in some
areas in the south-western part of the country
(Murariu 2005b). In the last years it has been men-
tioned in Moldova, in coniferous forests (Pocora &
Pocora 2011) and in the Apuseni Mountains (Lu-
¢an 2007), being considered to inhabit the whole
Romanian Carpathians (Lu¢an 2007). Until now, to
our knowledge, this species was reported in plain
areas only at Cefa (Hoffmann & Berei 2012). In the
Carei Plain E. nilssonii was observed in two loca-
tions, at the altitudes of 138 and 122 m a.s.l,, and
had not been previously recorded in the region’s
neighboring areas (Murariu 2001-2002).

The identification of the species E. nilssonii on
a plain area is not really so unusual even if it
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seems unexpected in light of previous knowledge
(see in: Luc¢an 2007). This is not due to its report on
a plain area, but to the fact that this area is the
Carei Plain. This region is already known to shel-
ter on plain many mountain elements of the fauna,
both within vertebrates (e.g. Covaciu-Marcov et al.
2008a, 2009a) and invertebrates (e.g. Ferenti et al.
2012). The phenomenon was explained in the light
of the region's past (see in: Covaciu-Marcov et al.
2009a), mountain species at low altitude being also
encountered in other areas from north-western
Romania (e.g. Covaciu-Marcov et al. 2008a,b,
2009b, Covaciu-Marcov & Ferenti 2012, Ferenti et
al. 2013). The explanation is perhaps valid in the
case of E. nilssonii too, the species being just an-
other element from the series of mountain species
present on plains from north-western Romania.

To some degree, B. barbastellus can be included
in the same category with E. nilssonii. Although
this species seems more widespread in Romania
that the previous one, it was reported in mountain
areas in the past (Murariu 2005b). Even if recently
mentioned on the plain in Romania (Pocora &
Pocora, 2011, Hoffmann & Berei, 2012), it is con-
sidered to be tied to higher altitudes in south-
eastern Europe (see in: Rydell & Bogdanowicz
1997). All these considerations emphasize again
the special importance for conservation of the
Carei Plain natural protected area, and its zo-
ogeographic particularity.

From the 15 bat species identified in Carei
Plain, the majority are tied to wooded and wet ar-
eas. Thus, there are species, which prefer forest
edges or wetlands, finding shelter in hollows or
localities, like M. daubentonii, M. mystacinus, M.
bechsteinii, E, serotinus, E, nilssonii, N. leisleri (Mu-
rariu 2005b). These aspects are normal, because
they represent characteristic features of the Carei
Plain, where wetlands and forest remnants are
present. However, we also observed species con-
sidered characteristic for caves and rocky areas in
the region, like M. myotis, V. murinus, M. schreiber-
sii (Murariu 2005b), although the Carei Plain com-
pletely lacks these habitat types. Moreover, the re-
gion is surrounded by other plain areas, but
higher areas, situated at least at 50 km of the Carei
Plain, are also free from such habitats. This fact
can indicate the greater ecological valence of some
species.

Although many bat species are present in the
Carei Plain, some of these were only registered in
a single location, being represented by only one
individual. This fact is probably due to the rarity
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of their habitats. For example, P. nathusii prefers
wetlands (e.g. Flaquer et al. 2009), but seems to be
tied to aquatic habitats with opened surface (see
in: Gelhaus & Zahn 2010), which are rare in Carei
Plain, where swamps with rich vegetation pre-
dominate. Thus, their conservation seems a diffi-
cult duty. Whereas many species are tied to wet-
lands and forests, the conservation of these habitat
types should, and must become a priority. Wet-
lands were indicated in the case of other groups
also, as being extremely important from the con-
servation point of view, sheltering the initial fauna
of the region (e.g. Covaciu-Marcov et al. 2009a,
Ferenti et al. 2012). The conservation of the natural
wetlands is considered crucial for some bat spe-
cies, like P. nathusii (see in: Flaquer et al. 2009).
Much more difficult seems to be the conservation
of forests, which are already reduced to some
natural forest fragments, with most of the Carei
Plain being covered by black locust plantations
(e.g. Szatmari 2012). Thus, probably, the popula-
tions of bat species tied to forests with hollows,
like M. bechsteinii, are limited only to the natural
forest fragments, which still contain old trees with
hollows. Black locust plantations, generally, can
not be favorable to these bats, the trees being
young, equal sized, thin and without hollows. The
fact that plantations or managed forests are not
favorable for bats is also being mentioned in other
studies (e.g. Russo & Jones 2003, Nicholls & Racey
2006, Ruczynski et al. 2010). Black locust planta-
tions from Carei Plain were proved to be unfavor-
able in the case of other groups, too (e.g. Tomescu
et al. 2008, Ferenti et al. 2012).

The riparian habitats are also of conservation
importance, being used, for example, by P. pyg-
maeus (e.g. Davidson-Watts et al. 2006, Nicholls &
Racey 2006).This species is probably well repre-
sented in the Carei Plain due to the abundance of
these habitats, especially found in the meadow of
many watercourses, and which must benefit, in
turn, of an increased conservation attention. This
fact was also indicated in other studies (Sattler et
al. 2007). In contrast, P. pipistrellus was rarely ob-
served in the Carei Plain, although it hunts on a
much wider territory (see in: Nicholls & Racey
2006). This is probably a consequence of the black
locust plantations in the region, the species, like in
other cases, not being found inside the plantations
because of the high tree density (see in: Nicholls &
Racey 2006).

Although no bat species had been known in
the Carei Plain natural protected area in the past
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(ROSCI0020 standard form), we were able to iden-
tify several species here, including some with high
conservation value. The presence of bats in a pro-
tected area is very important, these being pro-
tected by law at various levels (O.U.G. 57 / 2007).
Recent studies on bats were carried out in differ-
ent protected areas (e.g. Chirichella et al. 2003,
Hoffmann & Berei 2012, Sachanowicz & Wower
2013). The bat fauna of the Carei Plain natural pro-
tected area also confirms its importance for con-
servation, and its biogeographic particularities.
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