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An impressive aggregation of bats hibernating in the Southern Carpathians (Sura mare
Cave — Romania). The Sura Mare Cave in Romania is one of the largest hibernacula with more
than 40,000 individuals. Dominant species are Pipistrellus pipistrellus/P. pygmaeus with more
than 34,000 individuals in mixed colonies. Other 6 bat species are present but less numerous
(e.g. Rhinolophus ferrumequinum, Myotis myotis, M. blythii, Barbastella barbastellus and
Minioptersus schreibersii).
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1. Introduction

The number of 30 bat species has been reported from Romanian territory. Twenty
two are strictly associated with roosts and foraging habitats offered by the Carpathian caves
and forests. Caves and tree hollows are used for hibernation as well as for shelters of bat
nursery colonies. But some species (e.g. Rhinolophus ferrumequinum, Myotis myotis) spend
the winter time in caves and leave them in summer.

Data about bat distribution and their biology on the Romanian territory has been
collected from the second half of the 20" century: DUMITRESCU et al. (1962-1963);
DUMITRESCU et al. (1963, 1967); ORGHIDAN et al. (1984) etc.

Among the caves mentioned as very important roosts for bats we can find Sura
Mare. This karstic object was the subject of studies by GHERMAN (1934), MITROFAN et al.
(1985), PONTA (1989), MARIN (2000), NAGY et al. (2003), BLEAHU et al. (2003).

Within this paper we report an estimation of number of bats found in different
colonies from Sura Mare Cave, conducted during the monitoring programme in Romania, in
the years 2002 and 2003. The impressive aggregation refers to the unusual large number of
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individuals of Pipistrellus pipistrellus found during winter.

2. Materials and Methods

The Sura Mare Cave is situated about 1 km in the north-east direction from the last
houses in Ohaba Ponor village, locality Pui, Hunedoara County, Southern Romanian
Carpathians (Fig. 1). Located on the southern slope of Large Fruntea (Fruntea Mare) Hill in
southern part of the Sebes Mountain at 460 m a.s.l. (UTM FR 64; 23°5'43"E and
45°34'15" N). After MITROFAN et al. (1985) the Sura Mare Cave has been since the lower
Pleistocene in the plate of the tectonic limestone overlapped on the Sebes crystalline
mountains. Level difference from the edge of contact of crystalline with limestone rocks to
the surface of water (basin) is 500 m Streiului Valley (waters spring from the Sura Mare
entrance).Within this zone a strong process of water erosion is observed, resulting in an
intensive process of karstification, numerous dolines and caves (ORGHIDAN et al. 1984).
Total length of the Sura Mare cave is 11,123 m, and it is +425 m high (PONTA 1989).
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Fig. 1. Geographic location of Sura Mare cave (®).

Sura Mare is a warm cave with a great thermal reserve, very wet, and with a
drought produced by the underground river.

Foraging habitats: Outside the cave, in about 50 m distance from the entrance
there are shrubs and rare grass on the stony slopes of Ohaba Ponor gorges. Flying out, bats
have a free way above the Ponor River — the main route for bats commuting to adjacent
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foraging areas. The nearest village is Ohaba Ponor, in a distance of about 1 km. Habitats
within the radius of 0.5 km from the entrance of the cave: broad-leaf forest or mixed forest
60%, arable land/horticultural 5%, pasture and meadows 30%, free land/horticultural 5%,
inhabited land/village 1%, stony zones 3%, surface waters 1%, the forrested and fragmented
area 20%.

The cave was visited and investigated four times: on the 13" of August 2002, the
1* of December 2002, the 5™ of March 2003, and on the 19" of June 2003.

3. Results

3.1. Microclimate

The range of temperatures (during visit time) was: 1.7 — 26°C outside; 1.7 — 26°C
at the entrance; 2.1-13.6°C temperature of the air inside cave; 6.4-10.5°C close to the walls
(deep down the cave); 6.6-8.1°C at roosts of the colonies; 6.2-7.2°C temperature of water
inside the cave (Tab. 1).

Table 1. Measurements of temperature in different locations of Sura Mare Cave (in °C).

Date Hour Outside Entrance  Location Air Walls  Water
13 Aug. 9.30 21 19.8 Main gallery, +100 m from 13.6
2002 the entrance
1 Dec. 13.30 1.7 1.7 Id. (+340 m) 6.6% 8.1 7.2
2002

Id. (+690 m) 8.1%
5 March 9.30 3.7 3.7 Id. (+340 m) 2.1 6.2
2003

Id. (+450-750m) 6.6* 6.4
19 June 15.30 26.5 26.0 Id. (+140 m) 12.7 10.5
2003

Note: * indicates temperature taken close to bat colonies (in the air and near the walls)

3.2. Bats

The total number of bats registered in winter in the Sura Mare Cave was about
40,000 (Tab. 2). Observations were made in the main hall at 850 m distance from the
entrance (Fig. 2). Large hibernating bat aggregations consist of Pipistrellus sp. GHEORGHIU
et al. (2002) have reported the existence of the species Pipistrellus pygmaeus (Tab. 3) for
the Romanian fauna on the basis of bat detector recordings. While hibernating in cervices or
high in large aggregations, these animals are not distinguishable by morphological features.
Moreover, another species from Pipistrellus genus is present in Romania in very low
numbers, and it should be taken into account to be careful in identifying species (NAGY &
SZANTO 2003).

Miniopterus schreibersii, Nyctalus noctula, Barbastella barbastellus, Myotis
myotis | M. blythii, Rhinolophus ferrumequinum and isolated individuals or small groups of
Pipistrellus pipistrellus were found in summer time.

Threats of bat colonies: The Sura Mare Cave is not easily accessible; therefore the
human impact is very low. Only speleologists are entering this cave during October — April
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period and if they use lights with acetylene they can affect bat colonies.

Table 2. Number of individuals for each observed species in Sura Mare cave in the period June 2002

— March 2003.
Species Winter Summer
1.12.2002  5.03.2003  19.06.2002  13.06.2002

Pipistrellus sp. 34000 34000 20 20
Rhinolophus ferrumequinum 600 150

Nyctalus noctula 30

Barbastella barbastellus 5

Miniopterus schreibersii 3500 3000

Mbyotis sp. 2000

Mbyotis myotis/ M. blythii 170 70

Total 40305 37220 20 20

Note: Within the summer period there are no nursery colonies inside the cave. Using a mist-net we collected only
two specimens from different species. Close to the entrance we found a small aggregation of Pipistrellus sp.
occupying not accessible crevice.

@ Temparatura
measurmant paints

O Bats colonies areas

0 20 40 60m
e B i

intrare

Fig. 2. The sector with bat colonies situated along the first 850 m from the entrance in Sura Mare cave.

4



Murariu et al.: An impressive aggregation of bats hibernating in the Southern Carpathians

3.3. Bats in cave in winter (hibernation period)

Table 3. Locations and number of bat species and temperature in the Sura Mare cave.

Date Part of the Species Number of ind. Distribution Temp.
cave °O)
1.12.2002  main gallery Pip sp. approx. 4500 colony in 3 large crevices 6.6 (air)
about 340 m at 3-5 m height 8.1 (wall)
from the 7.2 (water)
entrance
Idem Nnoc 20-30 colony in crevice 6.6 (air)
8.2 (wall)
Idem Bbar 4-5 colony 6.6 (air)
8.2 (wall)
approx. 390 m  Pip sp. approx. colony parietal; 6.6 (air)
6500 ind. at the height of 7m 8.1 (wall)
approx. 450 m  Pip sp. approx. 8000- colony parietal; Idem
9000 at the height of 35-40 m
approx. 520 m  Pip sp. approx. 6000 colony parietal; at h. 20m  Idem
approx. 550 m  Msch approx. 3000- colony parietal; at the Idem
3500 height of 25m
approx. 670 m  Pip sp. approx. 8000 colony parietal + vault; at  Idem
the height of 40 m
Idem Mpyotis sp. approx. 2000 colony parietal; at the Idem
(medium size) height of 20 m
approx. 690 m  Rfer approx. 500-600 spread Idem
along all way Mmyo/Mbly approx. 150-170 isolated Idem
5.03.2003 main gallery, Pip sp. approx. 23000 colony vault; at the 6.6 (air);
about 450 m height of 40 m 6.4 (wall)
from the 6.2 (water)
entrance
approx. 530 m  Msch approx. 3000 colony parietal; at the Idem
height of 30 m
approx. 580 m  Pip sp. approx. 7000 colony parietal; at the Idem
height of 25 m
approx. 680 m  Pip sp. approx. 4000 colony parietal; Idem
at the height of 30 m
approx. 690 m  Rfer approx. 150 colony spread, parietal; at  Idem
the height of 15 m
along the Mmyo/Mbly approx. 70 isolated Idem
gallery, 350 — individuals
750 m from
entrance

Notes:

The number of Pipistrellus sp., and Miniopterus is probably higher. Our estimation
was limited by the walls’ sinuosities, crevices and the height of corridors/chambers, and by
the fact that we performed our observations only within 850 m from the entrance.

Temperature in the cave determined movement of bats. We found colonies at
various levels and points of investigated gallery area. The colony of medium size Myotis sp.
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was not found for the second time and the group of Barbastella and Nyctalus changed their
location. This is why we consider to continue monitoring as very necessary, especially
during the hibernating time.

4. Discussion

The Sura Mare Cave is one of the greatest hibernating roost reported from
Romania with impressive colony size of more than 40,000 individuals. The dominant
species, about 34,000 individuals, is Pipistrellus sp. Thus the Sura Mare cave is comparable
with Huda lui Papard Cave with a total estimated number of 60,000 individuals of
hibernating bats (Prof. Ion COROIU from the ,,Babes-Bolyai” University — Cluj, in verbis, in
2003 and NAGY & SZANTO 2003).

Other species: Rhinolophus ferrumequinum (maximum 600 hibernating
individuals); Myotis myotis / Myotis blythii — isolated individuals (not more than 170
individuals) dispersed along investigated gallery. A colony of Myotis sp. (approximately
2,000 individuals estimated in December 2002) was not found again at the end of
hibernation period. We suppose that unusual length of winter with very low temperatures
was the factor which could cause change of the locations of colonies observed in December.
The winter persisted up to the end of April 2003. It refers to Rhinolophus ferrumequinum,
Miniopterus schreibersi and Pipistrellus sp.

Nyctalus noctula were directly observed only in the number of 30 individuals, but
taking into account very large number of crevices and hidden places in the ceiling, their
number must have been much larger. We observed movements of these bats, and collected
dead specimens or skeletons from the floor and cliffs. That is why we estimate number of
Nyctalus noctula as more than 1000 individuals in this cave.

Barbastella barbastellus was also directly observed in a low number — 5
individuals only. Other individuals could be hidden in the holes of the cave walls, in places
inaccessible for direct observations.

Miniopterus schreibersii was the second species (after Pipistrellus) forming large
colony (numbering about 3,500 individuals in December).

Rhinolophus ferrumequinum, Myotis myotis, M. blythii, Barbastella barbastellus
and Miniopterus schreibersii are the priority species with special status of protection
according to the European Community’s legislation. This is the reason why we started
documentation for Sura Mare Cave — to be declare as protected area.

Hibernating bat colonies change their place in the cave according to variation of
the temperature: in December most colonies were observed close to the entrance and in
March they moved deeper.

The results are not exhaustive because bats occupy hidden places and because out
of the total of 11,123 m length of the cave only 850 m was surveyed, with clear visible bat
colonies.
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