
Dl STRIBUTlON ANI) SPECIES DlVER.SlTY OF CAVE~ 
D\~1ELL1NG BATS IN BULG.ARlA AND SOMJ•: 
.REMARKS ON THE MICROCIJMATIC CONDlTIONS 

OF ]'HE HIBERNATION 

Hl :\l lANA STEFANOYA PAN Dl '.HSK/\ 

J nvcsligaUon~ carricd oui hdwccn lù88 and Ul!ll on the tcrritonr of Bulgt1rü11. 
ga\'c vnluabk inl'ornialion conrnrnîng the bat fatma of füi localilies. 'fhe stat.us o:!' 
Î lu, spccics i<lenUl'h,d is prescnlcd and microclimatic f!lctors of the hihllrnation 
iu•t1; asses!-;ed. 

J{cy mords: bats (Chirnptcr:,, Manunalia), specilïc slatus, hilllinrnlion, Hulgarh. 

])uring 1H88--l!l\)l, on the terrii;ory of Bulga,lia were ohserved t,f; 
roo,;ü; of l)a,ts ( mW<'S, arUfieial galleries, rocky crevices). S1)eciallsts in 
'biology ol' tl1e Institute of ½oology a,nd students took pa,rt in this h1,rcslii~ 
gation. Iu this period the roosts wern visited periodically during a11 füc 
sca,Kons of the ycar. 'l'he aims of this investigation were: 

l. to cstaNisll the spccit•s <liversity or the J}opulations of hat;s in 
Bulgaria ; 

3. to evaluatc the numher ol' colonies and survey the changes of 
lrnit ]H)pulationf\ in diffcrent scasons ; · 

::L to propo:se for protection by the law of some rnosts inhabited hy 
a gn•rtt number of bats a,nd cnda,ngcrc>d with disturbance by the hmru\n 
faôtor. 

\Y c may se1mraü' the roosts in two typc>s : 
'l'ype 1. Inhabitcd during all füe time of füe year (usually denp ca~ 

vos or galleries with relatively consta,nt microclima,t;ic conditions in each 
season). Usually th<>y are connected with the surface by one entrance. 

1'JJ1Hl 2. Inlrnbited seasomüly (winter, sunmwr and trn.,nsient roosts). 
Usua,lly these are a.itificial gallPti<'s with a srnall depfü; roeky creviccs 
on.en connected ,vith the surface by more than ouc entrance and liaving 
uncom,tant rnicroclimatic conditions. During winter these roosts ancl their 
temperature dcpend on the eha,nges of the a,mbient temperature arnl 
tlwy arc not suitable for hibernation. Usually this kind ol' rooRts arc uRed 
for nursing. 

There are roosts with relatively eonsta,nt temperature con.ditionR 
in ,lll the time ol' the ycar, but inhabited only seasonally. For exain1)le 
the tern.peraturn changes in the inner l)al'ts of KhaiduRhkata cave are 
unsignifieant. The temperature in winter is constant and high (9-13°0), 
but it is inhabited only in the summer . 

. HATEIUAL !\NU MllTHOl)S 

Daki for species diversity and population of bats were taken hy 
means of: 
1. visual estimation; 
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2. Jmt--trn,Jrping in front, of, or nerw to tlw N1txan<•es of tlw 1·oosü, (lrnip lm p 
a,nd rnist-nwthods were used). 

Sl'EClES STATllS 

'.I'weuty-s(W('n from the 80 s1wciPs inlrnhiting the EuroJH'ati 1io11Li 

n.e11li r1re lrncnvn in Bulga,1-ia. 22 of tilwm a,re cave-dwelling anc.l lwlm1g­
t,o 4 fn,milies (Rhinolophida(', Y esp<•1·tilionirhw, 11liniopterida<' and M olos-­
sidae). 

'J'he distribution of the roosü: on i11P knitory of' Bulga,1fo, ls pre­
sented in .Fig. 1. The distribution of the species in <lifforent roosU, îi--; 1n·e~ 
i--;ented on the ba,sis 01' difforent altittHÎ<'S in r1'a-blP 1. Ji'rom all olme1·ved 
roœts there preva-il thosl: setfü,d in t]H, North 01' Bulgaria at; the\ nH,iL111l<' 
np t;o 400 m a.s.l. OomJ)anitively poorer in roosts ii--; South Bulga,ria,. 'l'lu' 
ro0st;s distributed a,bovP- 800 m a,.s.l. n,re sea,ree. 

BMnoloph1-ls ferrtt/m,eqwinwn Schreber, 17711 i::s a. common ::sprci<'S 
in Bulgarüt. U is known from winter roosts -- mostly long eai\,'-K (N oH 
'.~, 11, 7, 11, 24,, 27, ;30, 31, 37, :rn, ü, •14). 01'ten they forin colonies \\tifl1 
n, size from 80 to 150 indi vidual::s. vVitltPl' eolony with a greatei--;t num h111· 
of ba,ts (400) was fouud iu Orlon1 chuka, ea,ve (roost; ~ o 11). 

Breeding colonies (30--400 iU<lividm1ls) were found in tclw rooi--;t:,; 
Xos 1, :3, 11, 16, 18, 24, 25, 34, :rn, 40. Smnmer roosti--; are usua,lly eav<•8 
or rneky crevices wifü rdatively high temJ)E•rhture (up to 21°0). OJten Uli::s 
species eo-exists in summer rooi--;t::; with Bhùiolophus eur!fale an(l .il[!folis 
em,argü1,iit1w. As it is seen Jrom rra,hle. 1 Rhi,,1wlophns ferru.meqnin,,wrn is 
distributed in vdde a,ltitudinal ranges (from 200 to 1100 m a.s.l. ). 

J)istrilrnlion of the roosls and wccit's nccording lo different altitudes 

Allilutlc 

0-200 m 

400-600 m 

G00---800 m 

800-1000 111 

1000-1200 m 

Roosts Specics 

1, :3, G,7, 10, 11, 15, J(l, 18, Rh fer., Rh. cm·., Rh. bl., M. m., M. 
10, 20, 21, 22, 2:l, :1:l, :/8, b!., M. cap., M. en1., P. pip. 
-14 

9, 17, 24, 25, 26, 27, 29, 
30, 31, 34, 35, 3U, 41, 42, 
48, 49, 51 

Rh. fer., Rh. hip., Rh. cm-.,, Hh. b/., 
Rh. meb., 111.m., M. cup., Ji. schr., 
P. pip., P. stwii, B. ser. 

2, 11, 25, 47, 40, 55 Rh fer., Rh. hip., Rh. eur., M. m., 
____________ !_~{. schr., P. pip. 

19, 48 

fj 

·1,12, 32, 37 

( 
• Rh. hip., Rh. eur., 11!. m., Ji. schr., 

Pl. austr. 

;H.m., .M. schr. 

Rh. fer., Rh. hip., J11. m., ]\!. must., 
,~I. schr., Pl. 1mst. 

_a_bo_,_•e_1_2_0_0_1_n __ \._.,_.15 _____________ ._M_._m_yo_1_is ________ _ 



rnstrilmlion ancl 

llhi;1oloph1;s hipposideros ]3cc1u;ü'in, 1800 ü, also a common s1wnh,f1 
it1 B1dgai-iiL The lesserhorseshoc hîtb is dîstributed up to 1100 m it.H.L 
\Vinl,c0r roosts v,erc found in decp caves (Sos :u, 21, 27, 30, 37, 41, 4:l ,A4) 1 

or .in miJl•iS, in H, small gl'Oup from 10 to 2il irnlividua,ls or isoh1tcd P.pc,•i•• 
Hw118. S11nm1m· roosts in Bulgaria are rai·Ply found - u:mally in 1·11oky 
{ll'!,.VÎCCS • 

.Rhi nolophus eur!Jale Blasius, 18::i:3. 'l'hiH Hpecie,.;, was estahlisl:u•d in 
Uw roosts at the 11ltitude up to 800 m a.;-;.L \\7inter roosts inhahitPd h,v 
20 ô0 individuah, ,vere found in <•.aves (roo;-;t;S Nos 14, 24, 27, :30). Hn•c,. 
ding colunip;-; mixed with ill. emargùrnt11s and R.h. feJT·u·mequAn·um 
wcr<• found .in a,rtii'icial gaJlfl'ies ,vith a population from 100 to 300 .lodi• 
\'idm:q,ls (No;:; 17, 19, 20, 2.3, S0, 3,1, 38, 42). 

Rlu>nolophns blasii :Peyer::;, l86{i and Rhinolophus 'mehely·i :Matt--1ehî1!, 
H)Ol wem estltblished rnroly in invesUgatod roosts - only isolated. Mpc<•i­
rnens U]l to 400 m ::1.s.l. (:Kos 20, :rn, 491 50, ô:3). Spceies M:1Jotis 'ln:yotis 
.Bork11a11s<m, 175H and M:yotîs blyth·i 'l'homfH,, 1857 often fonn 1nixcd. colo• 
lliPs ,vith ilUnù>pterns schre·ibers·i with a grcat; lmmbcr of individua,ls 
!'rom 1rnndredR to thousa,rnls. ]3ccause of Urn co-üxistence of ]Ji. ·m.yot•ifl 
and 2}1. blyth i anü closl·ly morphologym1l likcness of these two siblinµ; KfH'~ 
üics, it ik üifücult to distinguish them in mixcd colonies. Due to \;1His1, 
l':wtoTs the di::;tribution of .!11. m:yot:i'.s and M. blyth1: in Bulgaria is no.t f►,}e:1r . 
. BL ·n1,;,Joii8/blyth·i inlrnbit predomim1ntly dPop cayes frorn 200 to lGOO 111 

a.sJ. dming wintl'l' a.rnl sunmwr ::;ca;-;ous. 
Jl:[!fotis Gapciccini·i I{onaJ)aI'te, 1887 is exclusively a, cave-d,vl~lling 

:-;pt>eies. During the winter i::;olatcd specimcns or clustcn, (16-50) wm'c 
found. 1; ursing coloniei-1 usually form with i11. ,,nyohs and Jlf. soh1·e1:bers,i 
(Nos 81, ;:35, .39, 8, 26). 

111yoNs 1mw,rg1>natus Geoffroy, 180G w,1s fournl in sununer. iu fow 
coloniPs (Nos 23, 88) with population to ;::oo individuals. lsolated l'.ipcci-
11wns were found hiberrn1ting in c,1vcs. 

iliyotù; 111,f/Slaoiil!lrs Kuhl, 1819 an(! .Myotù-1 l>ra,nclti Bversmann, 18Mî 
an, comillereü to be rare in Bulgaria. Only frw reeords CH e in l'i eh, 
19::Hî ; At an ~1::; s o v, P e::; ch e v, H)(î2; (1er Yen i, 1971) m'('. known­
l'rom t,hP literatme. During our investigation, one female of JJl. ·m,:1J8taoi-
1n1,s hibPr11ating in cave No ciG and also one frmale of 11'[. brœ1ult•1: in wintt>r 
l'OOAt l':o ;37 were est;ablished. 

Myolis beuhsteùiZ: Kuhl, 181H. Only fow records are known from the 
Iitemtme (Hein rie h, l9B('i; Georgie Y, Ber on, urng) . .1.H:110/!is 
rlaubent,oni Kuhl, 18U) ha::; bl•(,n fourn1 only a few times (B e r on, JHGa) 
in Bulga,ria. ln our inve:-;tigation we esüthlisiwü one fenrnle sppeinwn hi­
hernating in roost No 4(:i in the winter of UHll. 

Jlyotis 11atterrer·i )ü1hl, 1817 ü:i known in South of 13ulgaria, from 
pn,viou:s publication (Ce r v en i1 1071). 

Tlw di;-;tribution of the two sibliug spedes Plewtn8 aurü11s Linna­
e1rn1 177 5 anü Pleeotns (t,nstrù1,c:us }'ischer, 1829 i::; little known. Till HHM 
(Ber on, 19(:i4) only Pl. r1,1irihrs ha,,, bcen l't'l)Ol'ted. Because of tlrn hwk 
of enough information about tlw tfü;trihution of these 8peciPs we cannot 
tk,-;(•tilw t1w :status of Pl. auritus arnl Pl. a1t8trùwns. In recent hnrestiga­
tion only i::;olated individuaJs from Pl. au8triacus were etitablished hibor-
11ating i{1 ea,·ps (:Ços 1:3, 87, èlî, 48, ii8) frorn 800 to 1100 m a.ti.l. Summer 
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l't)ol!lts wcre no11 found, but few speeinw1rn W<'l'C rnist-nettîed in i;onrn k1u•;,;t.k 
rngions in South a,nd :Nol'th Bulga,rin, only a,t a,liîitudt'S from ;H)() 400 m. 
a~ sl . 

. 13arbastella, basbasleU-u.s Sch1•pl)er, 1774 iH only lrnowll fron1 p1·,,vîou1s 
1>uhlicatiorn;. BeHehkov (1Hfü3) report8 one irnli-vidual hikwrnati1ig 
in en,ve in mounta,in a,rea.. 'l'lw oUwr reeord i:,:; from Lt•<lni<•ata, <•a,ve ( 1 (i(JO 

m. a,.s.l.) --- (Oerveni, 1071). 
Pipislrell11s JJ'ÎJJÙslrefürn Schr<>ber, 177/î ii; conHider(,(l to he nwn• l'l't'~ 

quenl; than H; wa,8 esta,blislwd. 'l'lw diHtrihution of thifl fll)P<'Î<'s lle<'<ls fut111·n 
in,1estiga,ti01rn. Individuais wPre. f'on1Hl in wintPr rnost,8 (N oil l f>, fi 1 iîîî ). 

Pipistrell-us sa:1Yi-i Keiserli11g et Blasius, 188!) was rniflt-nei✓tl'<l in fnmt, 
of tllc ca.ves, lmt it ifl eonsidered tlmt il, inhabitfl roeky JiflRm'e.i-s in füiie• 
Kton(>, tel'l'ains . 

.Pip·istrellns nathusi Hla,sius, 181H h11s bt<'n n 1port<1 d only on<'.(' ( ,J n n­
e ev, 1071). 

Bptesfous serotinus Schr<1ber, 177,l ifl also uKunlly 11etted in fl'nllt 
of tlie entrnne<~8 of the e:1vefl. Clnstm· of som<> individualfl wa8 forn1d ill 
ClîiYf\ (No fi7) in th<> summer of l!HlO. lt, is eonsidfl•ed tliat tl.ll:-; SJH'<'Î<'S 

inJm,bits fissurPs in the roeks 1rnar to t,he <'ntrane<'fl of the ca,ves. For Pxum­
ple a, clust;e.r of about ten irnlivi<lu:>Jf< waH obB('rve<l in fü,t1nre i11 Jrn1rt of 
the lfünenska,ü1 cave (:No :35). 

}11.·infopterus sohre,ibersi Kuhl, 181 n is a, n'l'Y cornrnon SfH'<·il•s in 
Hulg:-1rht. It usuaHy fomrn colonies with a greater population 1,o 10,000 
individuals. lt inhabits dl'PP t'HN<';,,. \\'inter roostfl (:Nos 2, 4, 5, 7, 12, H~ 
J 15, 22, 24, 27, 28, BO, :n, 82, :rn, 4H); flUlUllH'l' (Nos 2, :3, 6, 7, H, 10, 
rn, 17, 22, 24, 26, 29, 80, :32, 88, BG) and trnnsient rooflts :No ;37 wt>1·p J'o1u1<'l. 
Ili oft;en co-cxii;ts with Ji. myot,1:8/blyth·i :lrn1 M. eaJJaec-i111>i. 

'l'ada,riila. tenùilis Jfafirn,sqne, 1814 has becn t'sta.blishp(l only onc·c 
till rec<mt Inwstign,tion (He s h k o v, B cr on, 1HG2). \Ve. ea,11g'l1t one 
individua,l a,t the time of the night act.ivity in lünesti01w aJ'<'a, at •100 1n 
a .. s.1. by mist-netting. 

im:not:LIMATJC F;\CTOHS OF THE lIJB.EBXATlOX 

ln the months XI-III rnno a,nd 1HH1 we invPfltigatP(l tem1wratm·f• 
conditüms of lG winter roosts ol' ba.ts (ea,ve8 and galle.ri<'S). Baf\i<'a11_\' air 
tempera,ture were measure<l. 'r<'mperaün·e preferenec of G speeic's wPn~ 
efltablished. 

'l'emprn1ture conditions in t•.an's an~ relatively constant --- bet,H'en 
:3 a.nd :t8°C. Sonw pecmlariti<'s, <:omwcü1 d with t]w geomorphology and 
altitndinal position of tlw eav<'S influenee thP distribution of bat;:; Lu 
Bnlg~1ria,. Orll)r two of th<' im'c>fltigaiAl rooi;ts rue Y('rtieal J)n'cipic<'R 
(:Nos 4J, 48) . .All the othern an• horizontal caves or galleries with lPHgth 
more tlrnn 100 m (exeept Nofl 48 - 15 1n). J?rom the twilight in the ditc·c­
i,ion of the depth, the eave Üèmpetatm·e renrnins r<>lativ<1ly eoustant. :\!ore 
widely temp<ènüure ehangeH usually oceur in th<' outC'r J)IH'Ü, of can's, 
where Oie t('ll}I)('n.it.nre is influenced hy the ambient eonditimrn. 

i\:Iinimal i;emperatm'P in outer pa,rts of s01ne roosts decn,a~es <'x1;re­
mely to 0°C, when the ambi<'llt ü'rnperaüm' <lecreases helo,v 10°c. 
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\'w1foroclî1n::1t.ie condit,iOJHl Ln ('aves in :nulgi11·ia, a,1•e suitablo for hHwr­
nnüon. 

[ est,a,blis1rnd sonH~ J.HWnlbtriLies ol' the hel1:wiou1· of speel<·s c01met~Lc1<l 
,vit,h U14J diJ'i'01·<>nceH in ten1penvturP lH'eforene<'S. Solit,a,ry inili viiluals ol' 
Pl. (<,wst1iaou.s nsrrn;ny hilw.nrn,titJ HJI, low crwe tm11pera,L1n:Ni. lsoh1t,ed Bpt·ci~ 
uwni,i of UüH HpecieH nHuaHy Hf>U.le. <lown in the out;el' part;H 01' !;ho rn1iveH, 
wher,~ air tempen1t1n·e i.s 1memH1trwt, a,nd eon1J)nrr1ti.v<'l,Y low . . Pl. a1i.11t,1rfom1,,.1 
hibm·iu1fo .in Hulgaria, in ternpern,tu1·e rn,nges from. l.8 Lo 7 .2°0 (lî'i µ;. 2). 

Dii.foring fl'om füc latter fl])üüi('>'l, J?,h. ferrwmequü1,11iln and .Uh. h/tJ.JJW~ 
s·idero,<1 }1il>m'm1te in i11ner parts or !1he rorn-,ts, in relatively eo1H,t.1int tNn­
pera,li1u'e eondit,ions. Rh. ferru1nequ,iwn111, luis wider tempern,ture iioh•ra,rn•.n 
tlun1 .Rh hipposùleros ,l◄'ig:s. :3, 4, 'l'he ten11)eratm·<· opUm.urn of ,Uh. 
Jerr11.1negu.in11·m nrnges beLw<wn ti 0 a,nd 10°0. Jlh. hiJJJ>08Üleros often hil><'l'~ 
rnü0 in l,mnpPrat,ure n1ng<•s frmn 0.8"C to 8.8°C, 

Some J)eculiHTities W<•.i·e obs<'TVNl in th<· beha:vimn' of 1,hetw two 
sp<•chw;, eonn(•ctPd wlth the ty1m of t]wir t<•rrnorngula,1,ion. SponüuH~<rns 
armrna1s and cllnngefl ol' tlie pm,itio11 of the irnlivichrnls in t,lw hil)ernaenln, 
reflect th.e ada,ptn,tion to the ca.ve temp(i.rt1ture c)rn,nges (D w y e r, 1071). 

~l'l1e lH·haviom' of tlwso MJWciefl in the roosts No 37 I followed thtring 
i.lw rnonths - XI, J, H 19ffl. I ('Sta,blished intt·rea.ve movc•rnent8 to the 
i111w1· J)lll'tis of t1ie eavc. So, in J?dH'uary (wl1en tbe ambieni, ternpm·i11,ure 
wrn, lowest), t,h<'Ht> s1w1•fo8 inlu1,hit, tho innermost J)lH'liS of. the ca,v(', wlrnn 
the m.ieroclimat.ic conditions :ll'('. r<'lativdy const:wt . 

.A.ceording to n a, Y i H (1064), M e .N ab (lHH), cluHtln·ing belrn-• 
viour o:f: Borne Hpeeit~s wonld va,ry inve.r:-;ely with ca,vc tem1wrl1t,un' .. AK i1, 
is R(~t.~:n :kom Ji'ig. 11, J.lf. o<ipwHYinM is distribute.d ü1 widt> tPmper11ttn·c rn,n­
ges --- between 4°C a,nd 12,2°0. C'luste.rn of inèlividuals in outer parts of 
eaves at kmp('ra,tures from 4''C to G.2°C were found, but only Bolitary 
indivicluals hilwrna.ted at, higher temperatures. 

At alt,itn(les from 200 tô 400 m, JI. mvotis inhabits crwes with diffo­
rent roic1·oelinrntic ehitmcterist,icP .. 'l'he majority of the investigated crwcs 
are liorizontal, relativl'ly warm, where Ji. 1nvot·is ocem·s at temperatuTe::l 
6.8° -11.2°C. But the ])l'<'H<>nce oJ thifl spceies in the preeipicc Banlrnvic}1 
crwe (300 m aH;itude, with tem1wraturc, ranges from 0° to 8.4°0, imd gn'tÜ 
a,ir ei1·müa,tio11 betwccB imwr a,rnl cxternal t1tmosphere) verifics the gn·at 
temperature tolera,nce of. j]f. •m,yo/.is (li'ig. G). 

'J}he 1n·es('llce of .. M. myot1:s in roosts at tütitud<'fl 1100 m tmd H100 m 
a.8.l. (:Nos 4, :n, 47), with ea;ve air temperatures from 0°C to 9.8°C a,ffil•mfl 
tha,t this species is eurythermic on the territory of )3ulgarht. 

Hîbernating individualH oJ 21{. schrei/Jersi were observcd in wide tem-
1wra,ture ranges (li'ig. 7). :Mostly this speeks fonns colonies in wintPr rooHts 
at te1.nJ)er:1t1n·es higher than t\°C. 

<:ONCLUSION HEMAHKS 

PotentiaUy extensive karntic are~1s and the grea,t nmnber of ea.ves, 
a,s well as the favom'able climatic and geographic situation of Bulgaria, 
ea,uRe the diversity of cave-dwPlling ba,t fauna. Tlrn bat fatma in South 
Bulgaria. is insuHicieutly investigated. The sca.i'Ce findings of JJf. natter-
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in Lednkata <. .. ·avc J (iOU m 

a.s.l. (C :). 
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{J. t·c Il IJ '" Fig, 7. - Cave-ah· temperaturc prefercnces of Minioplerns scbreibersi. 



DislrilrnUon and 

rm·i., l'. 1wtlrn81 1 B. bar/w1,iellw:1 mHl 'f. Ir nfol•i8 prob:dJly r<'Wlt !'rom î li,; 
um,yKtem:ttie ilrvestigations oi' the bn,ts i11 Hulg:nia. 

l.lt 1he past ten :years the twgat,iw inl1uence of the human :l'i1.c11n· 
ou tlw bat; po1mla.tions ('.ons.îdera.bly inc1·<•a:-;0(l. Freq1wnt, visits of tlwit· 
r<HJRtr. and the qnarrks opera,t,ionf:\ iJ1 lrnr~iic n•giorn, oftPu <k:-otro:,· i.h <.' ha\, 
roor,;ü; 01· tuJTl the• bat eonnnunities ont, of th<'rn. 

1003 

1 Hli2 

1071 

1 u:ic 

1071 

HEFEHEl\CES 

AT.A:--:1\SOV 1'., PESCEV. 'L., !Jic Sii111;diut )!11/,quricns. Süngelierlrnnrl. :\lill<'il rn1i,:,·11, 

:i, 101···112. 
BEHO:,.; l'., Le lmyrwyc âts el1mwcs-so11ris ,n 1!11/yw'fr de 1/i /il ,i JMJ. Acla T IH'rinl. 
VU 4, :J:J-- 4H. 
BESCOV V., BEHO;'i l'., Nulirtn ii/Jr-r dit' 1'al,rt1ï11ny und di<' IJiologic l'iniytr Ntll1wr 
F!edermii11s1, in }Julgurirn. Bulî. Jnst. Zool. .Mus., Sofia, 1:.!, :J,i .... :l\J. 
Î:EHYENI .J., Xotcs on the mumnw/ {'wuw of' l!o<iopi (JnsccliPoru, Cliirnptaa, 1/oclf'nliu J. 
Ho clopslii l'eshterniak, 1. 
Gl ~EOHGt'lEV V., BEHON l'., Essai sur /11 (<U//11' t@l'Tnirnlt dt ]Ju/yeric. Am L Spi•­
lèol., :X\'11, ;,, 287-.. 441. 
llEl:\HIClJ G., lhber dit: non mir im ,ful:n 1\1:,ri in J;11/g1:rim gcs1,n;mcllu1 Siingc/icu. 
Milt.)<.onigl. Nalm. lnsl., Sorü,, IX, :;_.,;g, 
.lA:NCl~'\' 1., Lilosoma bes/ikovi n. sp. (Fi/ariii/w•) of' VcSJ)!Tlilio nu/l.11sii Iùys, el ]!/. 
in Bu/garin. Compt Hend. At·ad. Bulg. Sde. 2.1, s, 10\l,l--·1095. 
hALèEV B., BESIZOV V., Die JJl!ldog Flcdumwzs Vl'l'lntcr rina nrnen Fiulermm1s-
f.'1m11ïie in 1Julgorim. Bull. 1nsl. Zonl. l'l Musé<-, Sofia, XIV, 2Gl-· 25:.l. 

1 nsliizi/c of Zoology 
lJH/yr1Tion 1lu1demy of ,','cil'ncr·s 

Sof'ia 
Hec-ei\·eil 1\ u gust 23, 1 nn1 




