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o Investigations earried out between 1988 and 1991 on the terrilory of Bulgarim
vevaluable information concerning the hat fauna of 85 loealities. The status of
The species. identilied s presented and microclimatic faclors ol the h:h(‘uh\(mu :
are assessed,
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TO

i 3 (oa)vos d;ltlh( ml (rallvrws, umky vrm u,o.s) Spcmah
b:()l()() Instit te

y oi Lhe of A()()l()ﬂy and students took part in this iny
' ~ s visited periodically dumng all Hm
. The ums ot this investigation were :
o 1 to (‘sm&)hsh the species diversity of the 1)()])L11A1Jlons of ba{ﬁ. in
])11]0'111& ; ,
; 1o Omhmte Uw nmnbvr of colonies a,nd hurvoy the ch&umv
batb. populwtmns in different seasons;
3. to propose for protection by the law ()i sonie Toosbs 11111ab1to(i by
sat number of bats and endamgmod with distur bmmo by the human

(L;[f

‘\ e 111&\' sep(u'ato 1110 100%\ intwotypes: G Sk

Type 1. Inhabited during all the time of the year (usually deep ca-
ves or galleries with relatively constant microclimatic conditions in each
season). Usually they are connected with the surface by one entramce.

Type 2. Inhabited seasonally (winter, summer and transient roosts).
Usually these are-artificial oalloucs with a small depth; rocky crevices
often connected with the surface by more than one enfrance and - having
unconstant microclimatic conditions. During winter these roosts and their
temperature depend on the changes of the ambient tempera,turo and
they are not sulmble for hibernation. Usually this kind of roosts are used
for nursing.

'Nwre are roosts-with relatively constant temperature onditions
in all the time of the -year, but inhabited only seasonally. For -example
the temperature changes m the inner  parts of Khaidushkata cave are
1111\1g111f1 ant. The temperature in winter is constant and high (9— 1‘3"(‘)
but it is inhabited only in the summer,

MA']‘EBIAL AND METHODS

Data for species diversity and population of bats were taken bv
means of :
1. visual estimation ;
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pmo in ixom of, or near {o Hw entrane (*\")1 UIM()(M {l
and mist-methods were used). ~

SPECIES. STATUS

Twenty-seven from the 30 species inhabiting the }umop 24
nentare knownsin Bulgaria. 22 ol‘ hem are cave- dwelling

contis

o4 fay uhe% (Rhmoloph]dav \’oxpuhl' oHnids iniopteridae a

sidae). : L
‘The distribution of the roosts on the territory of Bulgaria is

sented in Fig. 1. The distribution of the species in d ifferent roosts is

sented on the basis of different alt .xmdm in 'I‘ 'x‘blo 1.
1oosts there preval} those settled in the ]
upto 400 m a.sl. Comparatively | poowr in rooxl.;' ~
1*(:)051» dlstnbuted qbo\*e 800 m ,&1 aro se 11 co

I*rom qu obs

7Jll Bulgarm It) s kno“n h ony mn , (
2,4, 7, 11, 24, 27, 30, 31, 37, 39, 41, 44). ()tten thvy :tolm (010111 5 m
wosine trom 80 10 150 mdl\‘ldudlx y m{m colony with a ‘TIO&LPH .
“of ba,m (400) was found in Orlova chuka.cave (Toost \*u 11). :
Breeding colonies (30—400 individuals) were found in the roc
Nos 1,3, 11, 16 18,:24, 25, 34, 3& 40 Summor roosts are usual
*ul,loeky crevices wﬂhwlahw - ature (up to 21°C). Often this
‘apecies co-exists in summer T00stS Wlbh Rhinolophus euryale and Myotis
emarginalus. As it is seen from Table 1 Ehinolophus ferrwmeguinum is
dlxmbutod in Wlde dl’mtudmal 1‘1115:0% (11 om "00 to 1100 m a.s 1 )

o

T abl(’ 7

])Jsmbntmn of tho wnsls 'md specw‘x ace ouunw to (hffexult alutun’e

Altitude oo Roosts 7o e ‘‘Species

0—2000m | 1,8, 6,7, 10, 11,15, 16, 18,|Rh. fer RR. eur., Rh. bley M.y M.

19, 20, 21, 22, 23, 33, 38, Bl., M. cap., M.em., P. pip,

. L 44 B . ]

2()()—;-;51()() n o 9501750 244025, 26, 2/ 29, Rh.:fer, -Rh; hip.,»Rhi eurs, Rh.- b,
. . .30, 31, 34, 35,.39, 41, 42, Rh. meh,, dd.m., M. cepy, M. schr.;
. 43,49, b1 P, pip., P. savii,. . ser.

400—600 m 2, 14, 25, 47, 40, 55 o Rh fcz‘.; Rh. hip.;~Rh. eur,y M. m.,

M. schr., P. pip.

600--800 m 19, 48 ; ¢ VRK hip., Rh.eur., M. m., AM.schr.,
. Pl. ausir.

8001000 m B M.m.,: M.oschr.

1000—1200 m 4,12, 32, 37 Rh. fer., Rh. hip., M. m., M. myst.,

M. sehr., PIl. dqust.

above 1200 m ] 45 ‘ M. myotis
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o

, \\010 hmnd 111 deep caves ( ‘o% Ll, 1,27, .30 5;, 41 43
¢ incasmall group from 1040 25 indiv 1(111&1\ or 1501&10(1
Supumer 1()0%% in Bulgaria are 1 u'(zl\ found — ubua‘llv in

10 rO0ss u Uw (thlbude up 10 bO() m A sl ‘Wmter 1005@5 nlhd:blt
. b();m,dwuluals were found in caves (roosts Nos 14, 24, 27, 30),
> oocolonies — mixed. with M. emargunaius and. Rh jenume
dound in artificial galleries with a popnlatmn from 100 to 300 indi
wuls (Nos 17, 19,20, 2(3 30, 34, 38, 42). : o
Rhin ‘Zoplms blasty Pm’erx, lbb() mld Rhi /no?()phus melzel 251D Wldd:d’l
1901 were established rarely.in investigated roosts — only isolated
mens up to 400 m a.s.l (Nos 20, 30, 49, 50, .>5) Species Myotis 9
Borvk hausen, 1759 and Myotis bly JUI’Z ’L‘hum*xx 1857 often form mixed
nies with Menioplerus schretbersi with a great number of individna
from hundreds to thousands. Because of ﬂw co-existence of M.
and M. biythi and closely morphologyeal likeness of these two sibling sy
gies, it is difficult to distingunish them in mixed colonies. Due to the
i,u'tols the distribution of M. myotis and "M : blythiin li;iulfé"u‘ia isnoet clear.
M. myotis/blythe inhabit predominantly deep caves from 200 to 1(;0() m
aslooduring winter and Sumuner seasons.
Myotis capaceinit Bonaparte, 1837 is 0\01L1s1\ elv a cave- dw
‘e(*ics 'l‘)minn ﬂm 's\'intm iwlwtul spv( nnonx or Llustm (10-~00

1‘ 35 ), 5) 3, Z()) ;

Myotis emu,r(]nmtus (“eottmv 160\) WA fmmd in summer in
colonies (Nos 23, 38) with popuL\,Lum 10 800 individuals. 1501‘1‘00(1,
NS were 10\111(1 hibernating in caves.

Myotis mystacinus Kuahl, 1819 and Myoles brmz,dt? Bv er%m(um, 1845
are considered to be rare in Bulgaria. Only few vecords (Heinviceh,
1936 ; Atanassov, Peschev, 1962; Cerveni, 1971) are known-
from the literature. During our. investi au()u, one female. of M. mystaci-
nus hibernating in cave No -U) and also one hlmalc of M. brandtiin winter
roost No 37 were established.

Myotis bechsteine Kuhl, 1819, Only few records are known fr;(,n-n the
literatuwre {H einrich, 1936; Geovgie v, Ber.omn, 1963). :Myolis
doubentond Kuhl, 1819 has been found only a few times (B ey o,
in Bulgaria. In our 111\1)%19,:111011 we established one female specimen }11—
bernating in roost No 46 in the winter of 1991. : :

Myotis omttm*mz JKuahil, 1817 is known in South of Buloarm‘ {rmu
previous publication (Cerveni, 1971). or

The distribution of the two sibling \pecw\ Plecotus aurzius Lnum—
eus, 1775 and Plecotus eustriveus 11‘1\(,1191 1829715 little known. Till 1964
(B et on; 1964) only: Pl awritits has heen reported. Because of thelack
of enough information about the distribution of these species we ummot
describe the status of PLoawritus and Pl austriacus: ITn recent investiga-
fion only irsolated individuals from -Pi. austriccus were established’ hiber-
nating in caves (Nos 13, 37, 47, 48,.53) from 800 to 1100 m a.5.1. Summer
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8 were mist-netted in son
(mlv M; axlti:m("les f

Hoabs were ot found, but few specimer
regionsin South And \or b F l]‘f‘dl]d
a.si

Barbastﬂm bar baslﬂll 108 ‘whl éh
publications. Beschkov (1%3 ‘
ire cave in mountain area. The other Tecor
ne anl) = (Cerveni, 1971), L
- Pzpwtrellus ]upz/sh lhes Schreber,
quent than it was established. The dis S 1)
' wshg@tmns Indwlduals were | il ‘\\’1:11101' mo\i (J\ o8
Pipistrellus savir Kel m]mg et Blasius, 1839 was 11)1.\1'
of Jw caves, but it is considered Umt it mhabﬂs 100](\’
stone terrains. -

Pipistrellus nathusi B]d\lu\ 181‘) hasg boon]opolted (:ml\ onc
cev, 1971).

Eptesicus serotinus Soln‘vhm
of the entrances of the caves. Clus
cave (No 57) in the summeyr of ‘1‘)‘)(')
i habits fissures in the rock ar to 1]]9 omr ances oi 1110 :
plea eluster of about ten individualy way Obb(‘l\ ed in h\sme in front
the hmenskam cave (No 3 )) LA

- Minaopterus sschreiberst JJSuhl, 81‘) is A very common
Bulgaria. It usnally forms colonies wn,h a greater population —
]llle](lUdlh It inhabits deep caves, Winter roosts (Nos 2, 4, 5, 1, !

]'), 22,24, 27, 28,30, 31,32, 39, 49} ; summer (Nos ‘>, 3,6, 7, 9, I()
18,17, zz 21 6,2’9,3(),3 33, 3(») Andl ansient roosts No 37 wer 0'«)1 ucl
It oltﬂn {‘()—(‘\1\1;% with M. mz/oM,szbh/llz/z and M. capaceiniu. -

: Tadarida teniolis Rafinesque, 1874 has been established onily

till recent investigation (Besh kovy Beron, 1962). We ¢ ¢

individual at the time of the mom q(hvxtv in llme\tone ared at 400

8. L by mist- 1101 ng:

er, 1774 is only known from
‘1‘(\1)01’1,. one individual hi :
dis lmm Jm(mw it cave (1600

.17 7"‘4;’ is also 1?1.%11‘%1lly‘ nettod' in

MICROCLIMATIC FACTORS OF 'PHE HIBERNATION

In the months XI—1I1 1‘)‘)0 and 1991 we investigated temiperature
conditions ol 15 winter roosts of bats (caves and galleries). Basically air
temperature were medsured Temperature proierenco of 6 specjes were
established. :

Temperature conditions in caves are relatively constant — between
3 and 13°C. Some pecularities, connected with the geomorphology and
altitudinal position: ‘of the caves -influence the distributionof Dbats in
Bulgaria. Only two of the investigated roosts are vertical precipices
(l\;o% 41, 43). All the others are horizontal caves or galleries with length
more tlmn 100 m (except Nos 48 — 15 m). From the L\\'lhght in-the direc-
tion-of the depth, the cave temperature remains relatively constant. More
widely . temperature changes usually occur in the outer parts of caves,
where the temperature is influenced by the ambient conditions.

Minimal temperature in outer parts of sonie roosts decreases extre-
mely to 0°C, when the ambient temperature decreases below 10°C!,
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nation.

1 establi me peculinrities of the 1 lt‘fl;\?‘i(;)‘\:ltlt of gpecies conn
with the , ’ Solitary
Pl. eustriac u%uallv hiber) atures, o

nwn% a)f t;h‘is spo«u)s nsually e parts of
'v‘ lm\' Pl
o 7. }3(’(‘ (‘

a»ud h,h,.

; {lz / FIUNGL ]
“of Lho roosts; in relati
o -has owider t
’l‘ho Lmnperw
L 10°C, Rh. i
(} to 8.8°(C,
> in the “hehd
their termor ?..gul'm(m
POR he individuals iy "Jho 1111)01,1;1‘
reflect the adaptation to the cave temperature changes (D wyer,

The behaviour of these spe 1 the roosts No 37 ’)lluwed durnm
the months — X1, T, TI 1991, T established intercave movements 1o im
inner parts of the cave. So, in February (when the ambient temperat
was lowest), these species iy 'h;ﬂ‘)it; the nmermoht parts of the cave, when
the microclimatic cond ng are 1olaixwly umsmm

According to. 1 avis ( 964), Mc Nab (1974), clustering heh:
viour of some species would-vary-inver selv with-cave temperature.  Axit
is seen rom Fig. 5, M. capaceinii is distributed in wide temperature ran-
ges — between 4"( and 12,2°C, Clusters of individuals in oufer parts of
caves ab temperatures from 4°C to 6.2°C were found, but only &ulmn y
individuals hibernated at higher temperatures.

At altitudes from 200 1)() 400 m, M. myotis inhabits caves with dl‘t‘te
rent microclimatic characteristics. The majority of the investigated caves
are horizontal, relatively warm, where M. myolis occurs at tompmm res
6.8°—11.2°C. But the presence of this species in the pre ‘pi(@ Bankovica

cave (300 m altitude, with temperature ranges from 0° to 8.4°C, and great
air eirenlation ho{,\won inner and external Mmosphore) verifies the great
temperature tolerance of M. myolis (Rig. 6).

The presence of M. myotts in roosts at altitudes 1100 m and 1600 m
a.sl. (Nos 4, 37, 47), with cave air texnperatures from 0°C to 9.8°C affirms
that this species is eurythermic on the territory of Bulgaria.

Hibernating individuals of M. schreibersi were observed in wide tem-
perature ranges (Fig. 7). Mostly this species forms colonies in winter roosts
at temperatures higher than 8°C.

Jerrumsequinum ranges
nate in fermper: mu‘
SBowe pec
species, eonhe
arousals and chi

i

CONCLUSION REMARKS

Potentially extensive karstic areas and the great number of caves,
as well as the favourable climatic and geographic situation of Bulgaria,
cauge the diversity of cave-dwelling bat fauna. The bat fauna in South
Bulgaria ig insufficiently investigated. The scarce findings of M. natter-
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Fig. 2. — Ranges of the temperature tolerance of “Plecolus ausiridgcus.
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Fig. 4. — Cave-air temperature preferences of Rhinolophus hippesideros.
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