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yji;K 551.791:569.3:561.3(24)(497.11) OparHHajiHH iiav'inn paji

rOPIbONJIEHCTOaEHCKH CHCAPH H3
NETIHHCKHX HACJIArA CPEHJE

°A
BecHe fIHMHTpnjeBHh*

Ha TepHTopiijH CpSHje BeliHKo pacnpocTpaH>eibe HMajy Kap6oHaTHe cTeHe 3aXBaheHe npoiiecHMa Kapc-
THc})HKagHje, na cy nehHHe, Kao HJipyrH KapCTHH o6jihlih, pejraTHBHo Spojne. Y cvbhm nehHHaMa cKopo pejtoBHO
ce Hajia3e KBapTapHe Hacjiare. Y HOBHje BpeMe HHTeH3HBHpaHa cy HCTpa)KHBaH,a nehHHa CpSHje. PeKoraoc-
ijnpaHe cy urape iuiaHHHCKe 0GnacTH, a Ha HeKHM JiOKaliHTeTHMa BpmeHa cy HCKonaBafta. Y cefiHMeHTHMa npeKO 20
nehHHa npoHaijeHH cy ocraijH rmeHCTOIieHCKIK cncapa, 'inja je naJiecoHTOJioiHKa aHanica TeMa OBor pajia.

Kao n y flpyrHM KapcTHHM o6jiacTHMa EBpone, nehnHHCKH MejjBejt je noMHHaHTaH TOaH <JjayHe KpynHHX
CHcapa y ropH>on.rieHCTOiieHCKHM nehHHCKHM HacjiaraM a y Cp6HjH. EberoBe KapaKTepHCTHKe cy jacHa cnejieoH ji-
na o6ejie*:ja, KpynaH pacT y ojiHocy HapasjimH Te nonyjiai(Hje nehHHCKor MejjBena H3 EBpone, HarnameH no.iiHH
BHMopc})H3aM h bhcoko y’iemhe jyBeHHJiHe cTapocHe rpyne Ha BehHHH jioKajiHTeTa. Ochm nehiiHCKor MejjBejja,
jaB.n>a ce BejiHKH 6poj pa3JimHTHX BpcTa Mecoacflepa, jjok je ygeHihe KpynHHX SHJbojena HajBehHM nejioM yc-
jioB.TheHo Tat)OHOMCKHM pa3Jio3HMa, reorpacfick HM nojio*:ajeM JioKajiHTeTa h nalieoeKOJioniKHM KapaKTepnc-
THKaMa.

BpojHH ocTagn chthhx cacapa caKynji>eHH cy Ha jioKaliHTeraMa Ha KojHMa je BprueHO HcnHpaiie cejiHMe-
HaTa. yoHeHa je jioMHHaijHja cTencKHx hjih HiyMCKHX ejieMeHaTa, 33bhcho oh cTpaTHrpacljcKor nojroscaja cjioja y
KOMe cy npoHafjeHH, najieoeKOJiIOHIKHX ycjioBa y 6jiH»coj hjih na.iboj okojihhh noKaliHTeTa, hjih pa3JiHHHTHX
(H)aKTopa aKyMyjiai(Hje h>hxobhx ocraTaKa.

K.ityTOe pem Mammalia, ropH>H njieHCTOuieH, Cp6Hja, nehHHCKe Hacjiare.
nPEjj;roBOP

OBaj pari; je HHTerpaJiHH TeKCT rToivTopcKe iuicepTanHje orifipaiteHe MapTa 1995.
rof[HHe Ha PvjiapcKO-reojioniKOM (J)aKyjiTeTy y Beorpajiv. Ulupmia TeMe ojipe”ena je
CTeneHOM HcipaaceHocTH iuiencTOneiicKe cncapcKe (JiayHe HaiHHX TepeHa. Majia je npe-
oiijia®vjvhn 'rpeiin y iiajieoiiTojiorHjn KiiTMen>aKa cneu;HjajiH3ai];Hja yacnx TakCOHOMCKHX
KaTer'opnja. cMaTpajia caM jja he iipoy'iaBaii>c caMo jejjne rpyne cfjociuiHi« cncapa 6hth
oji orpaiin‘ieiior “na'iaja 3a ycnocTaBJLaH>e xpohocrpathipac}ickiix h nalieoeKOJiouiKnx
OKBHpa, 3a Koje pa3HOBpcHa njiencToijencKa cncapcKa c})ayHa jiaje o6HJbe nojiaTaKa.
360r Tora caM ce ojiJiy'iiidia 3a hctpa)KHBaH>e KOMnjieTHe cncapcKe cjiavne nliencTo-
n,eHCKe cTapocTH H3 nehHHCKHX Hacjiara Cpénje. 'lI’'pvjjHJia caM ce jia jiorjnpaM HOBa
Hajia3HHiTa h jia Ha Tepeny, y My3ejcKHM 36npKaMa h JiHTcpaiypii, caKynHM h npoBepHM
cBe ao cajia jioc'rynHe nojjaTKe o JioKaliHTeTHMa h cjiayHH.

* Hhctht "t 3a pernoHajiHy reolJiorHjy h nalieoHTOJiorajy PynapcKO-reojiomKor c[)aKyjiTeTa yHHBep3H-
TeTay Eeorpajiy, KaMeHH”Ka 6, Beorpas.
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Tokom H3pafle oBor pajja HMajia caM CBecpjtny nonpniKy MeHTopa, np M njiopa”a
riaBJioBHha, npocfiecopa PyjiapcKo-reojiom Kor cl)aKyjiTeTa y Beorpaflv, na hcmv My ce
HCKpeHO 3axBajbyjeM.

PeKorHocii,iipaii.a nehiiHa Cp6Hje y TOKy Maja h cem'eM6pa 1991,rofliiHe, Kao n
GopaBaK y ApanljejioBii,y paflH npoyiaBaH>a ocTaTaKa H3 PHCOBane, oMoryheH je va
dhihahchjcKy noMoh OoHna 3a reojioniKa iiCTpajKHBaiia Cp6nje, a TepeHCKa HCTpaaai-
BaH,a y IleTHHHKoj nehnHii y3 noMoh HcTpa>KHBaTiKe CTaHime lleTHima.

floceSHV 3axBajiHOCT nyryjeM np JoBany FleTpoBiihy, HameM HCTaKiivTOM cneneo-
jiory, Ha ocitobv 'injiix HHcJjopMaHiija caM nanpaBHJia HliaH peKorHocuiHpaiba, h ys 4iijy
noMoh caM o6nmlJia bcjihkh 6poj nehiraa.
itaHKor My3eja y Beorpajiy, na ycTynJbenoM MaTepnjajiy 113 36npKe Hpiipofliba'iKor
Mvseja, h capaflHii tokom pafla y Mysejv; KOJieraMa 113 HcTpasKimaHKe CTaHira,e HeT-
nima i-ia ycrynjbeHOM MaTepnjajiy 113 leTHHHKe 11 HehHiie y D,pBemiM CTenaMa, 11 rocTo-
npiiMCTBYV tokom HCKonaBaiba HeTHiiHKe nehHne; Anj;i;pejy CTapoBi-ihv, apxeojiory, na
noMohH npHJIHKOM o6riJiacKa Bhcokc nehmie Hnehirae y ypBeHHM CTenaMa; fli-ipeKropy
My3eja v Apant)ejioBii;y H Ojin-i ( 'iap'iuivnh, apxeojiory, KycTOcy Myseja y ApanljeliOB-
HV na cpHasmoM rocxonpiiMCTBY y My3ejy tokom npoygaBaH>a ocTaTaKa 113 PHCOBane;
M iuiaiiv HavHOBIiihy, 6nojiory 11 KycTocy Hpnponita'iKor My3eja v Beorpanv, Ha noMohn
y orrpel)HBaH>y ocTaTaKa cjiem-ix MiimeBa 11 yno3HaBaiby ca KOMnapaTHBHOM 30iipK0OM
peneHTHi-Di cjienHX Mi-imeBa M v”~eja; 3BOHHMiipy Kajiyt)epoBiihy, apxeojiory 10 Apxeo-
jiouiKor HHCIYHTVTa y Beorpajiv, na vcTvnjpeHOM MaTepnjajiy 113 HehypcKor KaMena,
llpeKOHoiiiKe iiehiiHe 11 TojieMe AynKe; *p PafleiiKy Jla3apeBHhy, cnejieojiorv, na Kopnc-
hhm iracfiopMaHHjaMa o Miioi'HM iiaiuiiM HehiuiaMa Htokom o6miacKa PiicoBane; 3CejbKy
JeaKV, apxeojiory 3aBO«a sa 3ammrry ciiOMeiiHKa KyjiType y BajbeBV, Ha ycTynjbeHOM
MaTepnjajiv H3 IllaJiHTpene nehirae; Mp TopnaHH JoBaHOBiih, hhjk. reojiornje, Kycrocv
HpnponibaHKor Mvseja v Beorpafly, Ha iiHcjiopMaipijaMa o KoBaHeBiiheBoj 11 JleneHoj
nehniiH; CBeTJiami Bjiasaih, apxe0300Ji0Ory, KycTocy BojBoljaHCKor Myseja y Hobom
Cany Ha nojiaipiMa o peneTHOM ByKy 113 361-ipKe My3eja; jip npeji;pary BypoBiihy, reor-
pacjjv. na ycTyiubeHOM Marepi-ijajiy H3 OoilJbapcKe nehHHe; 3opaHy MiiTiihv, apxeojiory
iH kvctocv My3eja y Bejioj llajiaHipi na ycTynjbeHOM MaTepnjajiy 113 BpejicKe nehnne.

liapoHHTo mh je flparo fla Mory jja H3pa3HM cBojy 3axBajmocT cryjieirniM a Py—
jiapcK O -reojiom Kor (J)aKyjiTeTa Kojn cy VTecTBOBajin y o6pajm nejia najieoHTOJiomKor
M aTepnjajia, 6iijio npajiHKOM H3pajje chojhx jiiihjiomckik pap[OBa, hjiii tokom o6aBJbaiba
cryjieHrcKe npaKce Ha HCKonaBaibHMa y neTHHHKoj nehiran.

noce6bno ce 3axBajbyjeM jip BjiajiaHy PajjyjioBiihy, jiou,eHTy PyjjapcK O -reojiomKor
4jaKyjiTera y Beorpajiy, Ha CHHMaH>y 11 H3pajin cjjoTorpacjnija jxaTiix y obom pajiy,
liaTamn Hjiiith, TexHHHKOM capajiHiiKy PyjiapcKo-reojiom Kor cjjaKyjiTeTa, 3a TexHiiHKYy
o6pajiv iipre>i<a, Hhkojih HenejbKOBiihy, jiabopaHTy PyjiapcK O -reojiom Kor cJ>aKyjiTeTa,
3a KOH3epBaniijy napacjjiraoM ocTeojiouiKor 1 oflOHTOJiouiKor MaTepnjajia 11 Hparanv
'‘BvpHiihv, 6ii6jinoTeKapy Pyj*rapcKO-reojiomKor cjjaKyjiTera, na npenapncaibv nejia
ifajileoHTOJiomKor M aTepnjajia.

YB(>/(

npoH3HJia3H jiaHam iba cjiavna cncapa, a TaKol)e Hly 3HaTiajy Kojn OBarpyna HeocnopHO iiMa y
npoyTiaBaiby KBapTapa yoniiiTe, reojionijii KBapTapa h apxeojionijn nalieoJiHTa.
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HajBnme nona-raKa o iuieiicToijeHCKHM cncapiiMa noSnja ce caKyiui»aH>eM h npo-
vnaBaibeM h>iixobiix ocTaTaKa H3 nehHHCKHX nacjiara, BHUie Hero H3 6hjio kof ~pyror
Tiraa KBapTapHiix TBopeBiiHa. Y nehi-racKHM HacnaraMa dpociijraii ocTaip cy necTH h
jjp6po OHyBaHii, a jjeTeKH,Hja Halia3HUiTa Moryha je ca bhcokom BepoBaTHohoM, 3a pa3-
jinkv 0jj Halia3iiraTa na 0TBOpeHOM, Koja ce no npaBHJiy OTKpHBajy nrpoM cjiynaja.

1locjiej(i.HX roiiiraa HHTeH3iiBHpaiia Cy ncTpamiBaita Yy nehiraaMa Cp6énje. Pcko-
niocijHpaHe cy ranpe njiaHiracKe o6jiacTii n BpraeHa HCKonaBaita na BeheM 6pojy JioKa-
jniTeTa. OcTan,ii cJdochjihhx cncapa npoiiaipeHH y cej(HMeHTHMa npeKo 20 nehiraa.

Y obom paj(y o6yxBaheHa cy HCTpajKHBaiia jjo 1992. rojjirae.

H3BpraeHa cy peKorHocu;Hpaiia nehiracKiix JioKajiHTeTa y HCTOHHoj (PaBaHH’iKa,
BaciufcCKa, llonraHhKa, ITpeKOHOiIHKa iiehmia, TojieMa jjyriKa, BpejicKka nehHHa) h 3a-
najiHoj Cpénjn (llehHHa y ijpBeHHM cTeHaMa, BncoKa n IHajiHTpeiia nehiraa). CaKyn-
jteHH cy najiasH ca noBprairae, CHHMILeiiH npoc|)HJiH KBapTapirax Hacjiara, rne roji je to
6hjio Moryhe 3axBaltyjyhn paHiijHM ctp~hhiim hjih necTpyHHHM HCKonauau.HMa h y3emrn
cy y3opn;ii 3a McrinpaH.e cejinMciiaTa. y HeTHiniKoj nehiiHH BpraeHa Cy ncKoiiaiiaii.a, no
KlJiacirinoj Mc'rojiojiornjii HCKonaBaita najieoHrojiorakHX JioKajiHTeTa.

Jla6opaTopi-ijcKa o6pajja h najieoHTOJioraKa aHajrasa c|dochjihhx ocTaTaKa caKynjfce-
hhx tokom TepeHCKHX HCTpajKHBaiba H3BpmeHH cy Ha MHCTIiTyTy 3a pernoHajiHy reo-
jiornjy h iiajieOHT0JiOrnjy PyjjapcKO-reojioiHKor c|)aKyliTeTa y Beorpajjy.

Jla6opaTopnjcKa ofipajja caKynjLeHiix ddochjihhx ocTaTaKa KpynHiix cncapa nojjpa-
3VMeBajia je Hiimheite ojj ceHMeHTa, JiaraHO cymeH>e ii JienJteite c})parMeHaTa Kojn cy
ce Moran cacTaBHTH. Kocth ii 3y6n ckjiohii nyn;aH>y h TpomeH,y KosepBiicaHii cy na-
pacjiiiHOM. KoH3epBaijHja napacjraHOM npriMeEbeHa je TaKohe 3a HajsHaHajHHje Hajia3e,
6e3 063Hpa ira onyBaHocT - ijejie Jio6aH,e, BHJiHr(e, irajiase peTKiix BpcTa.

HaKOH cymeiba h KOH3epBaii,Hje, HHBeriTapHcam r cy cbii nojejji-iHaHHii Hajiasii, Kao n
CBaKii cfiparMeHT ca ejieMeHTiiMa 3a ojjpe”HBarae BpcTe hjih Birme TaKOOHOMCKe KaTero-
piije. HirBeiiTapcKa 03HaKa cajjpmi cjioBHy 03HaKy (cKpaheHHHa Ha3HBa JioKaldiirreTa:
RIS- PncoBana, CER- HepeMomita, PCS- nehiraa nojj ijpBeHiiMm CTeHaMa, 1/1.S* Ba-
ciubCKa nehiraa, I'OI’ nonmnhKa nehiraa, PRP- npeKonomKa nehrraa, GD- TojieMa
jiynKa; PEC- riehypcKii KaMeir, SLP- I1aJiHTpeHa irehiraa, KP- KoBaneBnha nehiraa,
PET- 11e'nin’ika iiehiina), ioijirav HCKonaBaita (hjhi HHBeHTapncaiba) h HHBeHTapcKii
6poj nojejjHHamror riajiasa.

OcTairn chthhx circapa caKynjbeHii cy BliajKHi-iM npocejaBaibeM cejjiiMeiiTa. Ko-
piimhena cy jjBa ciiTa - ropibe npoMepa 1 cm h jjoibe npoMepa 1 mm.

BpojirocT ii oHVBairocT Hajra3a ycjioBi-ura cy H36o0p Me'rojja nalieoHTOJiouiKe aHa-
Jiii3e. 3a ojrpehriBaibe TaKconoMCKe npnnajiHOCTH nojejraHaHHiix irajia'ja KopirmheHa je
periioHajmy reojiornjy ir najie0iiT0JiOnrjy PyjjapcKO-reoJiomKor c}jaKyjrTeTa y Beorpa-
jjv. OcTeojioiuKa h 0j(OHTO0JiOraKa Meperba Bpmeira cy na Harara omicaH y pajjoBHMa
Driech (1976), TpoMOBe (1950,1960) h Hue (1907), a 3a Meperaa Ha nojejjrranM jjejio-
BiiMa CKejieTa Jii-iTepaTypa je noce6HO Ha3HageHa.

11ajieOHTO0Ji0OiIHKOM oiiiicv nocBeheHa je noce6ira na>KHa kojj ohhx BpcTa Koje jjo
cajia hhev npoHa”ene, iijih omicaiie ca Haranx TepeHa.
eraGeliapno, a pe3yjiraTH MopcjjOMeTpnjcKiK anajrasa Beher 6poja npiiMepaKa iictoi’
jjejia cKejiera n KOMnapaijnja ca Hajiasi-iMa ca pa3JiiraHTHX eBponcKiix JioKajiHocrn h
rpacfiirakH.
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HETiHIICKH .HOKAJIHIETH CPBHJE CA KBAPTAPHHM
HACJIArAMA 11 <DOCHIJIHHM CHCAPHMA

BejiHKii 6poj nehiina n flpyrnx o6jniKa no;i3eMHor KapcTa y Cp6ajii, Besyje ce Fa
paciipocTpaiL.en>e Kapcira y Meao3ojcKHM Kpe'iii>anHMa hcto'iiic, 3anajjHe n jyro3anafliHe
Cpénjc, jiok ce Maibii 6poj Hajiasn y iisojioBaHHM napTiijaMa KapcTH(j3HKOBaimx cTeiia y
HeiiTpajinoj ii jy>kHoj Cp6iijn. YKyiiHO 298 nofl3eMHiix KapcTHHX 06jiHKa, jaMa h nehima,
onHcyje Petrovi¢ (1976) y MonorpacfHijH "JaMe n nehime CP Cp6Hje“, a HHTeirniBHa

y MiioniMa oji h>hx najia3e ce KBapTapiie nacjiare ca ocTainiMa 4)ochjihhx cncapa (cji. 1).
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Ca 1 riehime y CpCnjn ca oc-ramiMa ropH.on.neHCTOiteHCKHX cncapa.
Fig. 1. Caves in Serbia wvith Upper Pleistocene mammal remains.

Elehime ce Hajia3e na pa3JiHHHTHM HajtMopcKHM BHCHiiaMa, y cjiHBOBHMa cbiix Ha-
hhix Behnx peKa, pehe y3 o6ane rjiaBHHX tokob3, @ Temhe y3 o6alie npiiTOKa, yByHene
Jiy6jbe y niiaHimcKa nojipy'ija.

njiaHHHCKe oGjiacTii y KojiiMa ce HajiaSe nehirae 6nlie cy, tokom njieHCToneHa, nojt
yTHHajeM nepnrjiaHHjalJiHe kjihmc ca ceBepa, h y Mamoj Mepn, noji yTim;ajeM MejiHTe-
pancKe KiliiiMe ¢ jyra. Ha HajBHmiiM njiaHHHCKHM BpxoBHMa Halia3HlJiii cy ce M aitii
HeHTpii 3araeTepaBaiba, Kojn CY, jioKajmo, TaKoije yTiiHajni Na KliiiMy.

KBapi'apHe Hacjiare y nehnnaMa cy MeTapcKHx jie6jBima (npeKO 4 m y nehmm vy
HpBeiiHM CTeHaMa ii y riehypcKOM KaMeHy). Ha Behimn jio cajia iicTpa>i<HBaniix jio-
KajniTeTa HejioKynHa jie6jbima KBapTapmix Hacjiara Hiije no3iiaTa.
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PncoitaHii

llehHHa PncoBaHa najia3H ce Ha CTpMoj flecnoj najjHHH Ky6puiHHiize, y KpefliiHM
KpeTHaii;HVR Y CTapoM KaMeHO0JiOMy Ha yjia3y y ApaH”ejioBaii; H3 npaBi®a Tonojie. Yjias
y nehHHy je na koth 230 m, oko 16 m H3Hap; KopHTa Ky6piHHHHe.

llchKiia je oTKpHBena pajjoBHMa y KaMenoJdioMy, oko 1950. rojjHHe, Kaj™a je Hen
yjia,3HH jjeo, y flyaaiHH ojj oko 20 m, nornyHo yHHHiTeH. JXyxawa nehHHe, paHyiiajyhH a
cajja pasopeHH jieo, h3hoch 187.5 m (Ta3apeBiih, 1987) (cji. 2).

KaHaji 4)85016 Jiejienoi' flo6a

10 20m

apxeoJioiiiKa H cneJieojiomKa HCKonaBaita 1953-1977.
archaeological and speleological excavations 1953-1977.

Oi. 2. IljiaHPncoBa'ie .(J1a3apeBHh, 1987;,npHJiaroi)eHo).
Fig. 2. Risovaca ground-plan (after Lazarevid, 1987, adapted;].

llpBa HCTpa2CHBaH>a - apxeoJioiHKa HCKonaBaita, 3anoHejia cy 1953. rojjHHe, noji
pyKOBOj}CTBOM npocJj.BpaHKa 1’aBejie. Y ncTpaacHBaifcHMa cy yHecTBOBajni h jip. CpehKO
Bpojjap, npo4).YHHBep3HTeTa v JLy6jtaHii, hhf. Mnrja Bpoflap h npoc}). ,0j)aroji>y6 ller-
poBHh, ynpaBHHK Hapo/jnoi** My3eja y KparyjeBHy. HcKonaBafta cy HacTaBJiena CBe jjo
1961. rojjHHe. Y tom nepHoji;y HCTpajKeHO je oko 30 m rJiaBHor nehHHCKor Kanajia, a y
cejjHMeiiTHMa Kojn cy ra HenyH,aBajiH oTKpiiBena cy KouiTana h KpeMeHa opy”a (cpejutH
iiaJieojuiT) (PaBelJia, 1988) h 6oraTa (j)ociiJiHa cjjavna cncapa (Rakovec, 1965).

PlcTpajk HBafta y nehHHH Haci'aBJibeHa cy 1975. rojjHiie. cnejieojionik HM ncTpaacH-
Jip BpaHKo i'aBelia, ca capaji;HHHHMa apxeoJio3HMa JT>y6iiHKOM Ba6oBHh h BeciiOM
BornaHOBHh. McKonaH je nehHHCKH Kanaji y jjyacHHH ojt 60 m.

CnejieojiouiKHM pajioBHMa 1977. rojjHHe, oTKpiiBeH je KacKajpra KaHali, jiyacHHe
32.5 m, uiHpHiie 2-7 m h BHcnne npeKO 5 m, a npocTopnja jy2KHHe 25 m, mHpime 15 m h
BHCHiie npeKo 5 m, icoja je jjo6iuia Ha3HB "~Bopana pHcoBaHKor HOBeKa" (JlasapeBHh,
1987). y obhm, iioBooTKpHBeHHM iipocTopiiMa nehime, iinje 6hjio cej*HMenara ca gdchiji-
HOM c[)ayHOM.
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Y ijiaBHii nehHHCKOM KaHajiy ceflHMem'Ha cepnja iio'mn.e TaMHOMpKHM TJiHHaMa
nesjbHHe 1 m (JlasapeBHh, 1987: cji. 9) ("npHMapHH crepHiiHH cjioj npBeiiKacre rjin-
ne", I'aBejia, 1988: CTp. 67).

H3Hafl me najiasn ce cjioj TpaBepTima j*e6jbime 0.60 m h cjioj "MepMepHor oHHKca"
jieSjbime 0.40 m (JlasapeBHh, 1987: cji. 9) ("cnracTa Kopa" - 13. cjioj ojj 3.80 jio 4.20 m,
FaBelia, 1988, cji. 25). flaHamma TypncTtmKa CTasa ny)K raaBHor iiehiincKor KaHajia, y
uejiHHH Hjje no noBpmmiH oBor cjioja.

MsHajj "MepMepnor oniiKca"', naliasHJin cy ce ceflHMeimi ca ocTaHBMa iiliencTO-
HeHCKHK cncapa, Kojn cy, tokom HCKonaBaH>a 1953-1961. n 1975-1977. rojiHHe, iiorayHo
o'iHUihemi. JlaaapeBiih (1987: crp. 21-22) hx TyMa'in Kao "cjioj MexaHi-iiikor Taliora
pe’iuor nopeKlia, ca KpynHHM KpeMii.a>-[Khm o6jiyHHMa ii mjbyHKOM, H3MemaHHM ¢ ran-
hom h kKocTHMa (flayHe JiEjjeiiOI'jro6a, j;e6jbHHe 2-3 m".

Ohhc cejiHMeHaTa je jjp~ra'm jn kojj TaBelie (1988, CTp. 67, cji. 25, ciiojeBH 4-12) h
Rakoveca (1965, CTp. 226: jroibH XO0pii30OHT - HlioBana jje6jbime 1.60 m ca ManoM hjih
BehoM kojih'ii-ihom j;po6mie, h cpejiibH X0pH30HT, j2e6jbime 1.70 m - JipoSmia ca TaibiiM
hjih jie6jbi-iM co'iiiBHMa HJioBane). Pe'ino nopekJio cejjHMeHaTa ne npe'raocTaBJlba, npe
CBera, s6or apxeojiom Kiix najiasa - KpeMeHiix h KkomTamix apTec})aKaTa h ormimiTa, Ha
ochobv Koji-ix je 3aKJby'ieHO jja je PncoBa'ia 6njia nalieojiHTCKa CTaHima.

M'inaji 0BOr, raaBiior cjioja, Halia3iuie cy ce cjiojeBHTe raHHe hjihtckof Tima, jie6-
jbHiie 0.20 flo 0.50 m, Koje HejjocTajy y npomnpeibHMa, Ha MecniMa Ha KajiiMa je cjioj
KpynHor Haiioca 61-10 bhhih (J1a3apeBiih, 1987: 23, cji. 9) (ropibii xopii30HT, npeTe>Kiio
HJioBa'ia, jie6jbime 0.60 m; Rakovec, 1965: 226).

0.2-0.5 m
2.0-3.0
0.40
0.60
1.00
Cji. 3. ripo(f>HJi KBaprapnHX ceflHMenaTa Ha caflaui- Gji. 4. reonouiKH npo(J)H.u cenHMeHa'ra PncoBa-
iteM yjia3y PncoBa'ie (FaBe.ua, 1987) tenoraBejiHHfip. (,TTa3apeBHh, 1987)
Fig. 3. Quatemaiy sediments profile of Risovaca in Fig. 4. Risovaga sediment profile after Gavela
the recent entrance area (Gavela. 1987) et al. (Lazarevi&, 1987).

JIIBa y3opKa rrpaBepTima X3 PncoBaHe jraTOBaHa cy mctojjom pajpioaK THBHor yrjbe-
HHKa. y3opKe cnre y3eo je 11jiao na aHajiH3y MnpKO Majie3 1984. roji;HHe (Jla3apeBHh,
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1987: 34). mei)vTHM, JlasapeBHh naEo/Tii jja cy 00a ysopKa yseTa Ncnojj caioja ca jkhbo-
THH.CKHM KocTHMa. h ji(aje BbiEOBa cTapocT ojlfpei)eHa na 27.500 = 1.800 rojjHHa, jjok ce y
H3BeuiTajy Majiesa, KojH Ce najiasn y j20KyMeHTaii;HjH Myseja y Apaiil)ejioBijy HaBOjje
TaKoije jjBa y30pka (IRB Z-1296 h IRB Z -1297), ajin hs cjioja H3Hajj cfcavne, jjok je
cTapocT ogpeijeHa na 36.400 + 6.000, ojjiiocho 31.100 + 2.800.

c&ochjihh ocTaip npHKyiiJbeHH tokom apxeojiouikKnx HCKonaBaita 1953-1961. ro-
jlirae najiase ce v Mysejy y ApaH”ejioBu;y. flerajbHO nx je 06pajji?:0 h ny6jiHKOBao Ra-
kovec (1965). Msy3eraK npejicraBJi,a jejjan MaibH jjeo OBor MaTepnjajia, BepoBaTno m
npBHX rojjHHa HCKonaBaH>a, Kojn ce nanasH na Pyj"*apcKO0-reQji0OXUKOM c|)aKyjiTery. Ma-
Tepnjaji caKynjbeH tokom cnejieojiomKHX h apxeojioiHKHx HCKonaBaaa 1975-1977. ro-
RHiie flvro rojjHna je ocTao HenpenapHcan h Heaj"eKBaTHO CMeniTeH; BHiiie nyra je
TpaHcnopTOBaii h Bpnjeno je ojjéanHBaH>e "HCBa>KHHX' najiaaa (vcMeno caoniiiTeibe
jinpeKTopa h Kycroca Myseja). OcTaHH iiehiiHCKor MejjBej*a nvBajv ce y My3ejy y Apaa-
"ejioBHy, jjok ce ocraHH jjpynix BpcTa najia3e ce y 3aBO0jjy sa reojioriijv h najieoHTO-
jiornjv KBapTapa X A3Y y 3arpe6y.

Oayna: Erimcens sp., Lepus sp, Castor cl. fiber. Narmospalax Jeucodon. Canis
Jupus, Vnlpes vulpes, Ursus arctos, U speJaeus, MeJes meles. Crocuta spelJaea. Panthera
spclasa, Manmmthus pn'migenius, Dicerorhinus hemitoechus. Eguus caballus. E. hydrun-
tinus. Sus scrofa, Cervus elaphus. Mcgaloceros sp., Bos primigenius, Bison sp.

Crvi(l. ivhKa netoiHa

Hajiasn ce y aaapy cejia MpKBHiie, oko 16 km jyro3anajjHo ojj HoBor liasapa, y
cjiiibv PauiKe. MsrpaijeHa je y TpiijjacKHM KpenibaHHMa.

Vjias je na HajjMopcKoj biichhh oji 945 m, oko 15 m H3irajx CMOJivhKe peMHi%e. YKyri-
na jjy>Kiina nehHiie iishoch 25 m (cji. 5).

Cji. 5. OcnoBa h y3Ty>KHii npeceK CMOJivhKe nehnHe. Ha
ochobii €y 0.seaneHe noBpmnne HCKonaBafta (Ka-
nVWepobHh, 1985; aonytteno).

Fig. 5, Gtound—plan with excavated area showvn and
longitudinal section of the Smolucka cave (after
Kaluderovié, 1985. supplementedi.

5iii

ApxeojiomKor HHCTirvTa H3 Beoipajra (Kaladerovié. 1993). KoMHJieTan najieoirro-
jioihkh Ma'repiijaji je caKViuben n oGpaijen, a na Tepeny je Bpmeiio bjih>kho iipocejaBaibe
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cei(HMeH'ra pafln H'ij(Bajafi>a Mfn<poc]:ayfie (Dimitrijevi¢, 1985, 1991, 1993; Malez i
Dimitrijevi¢, 1990; Paunovi¢ i Dimitrijevi¢, 1990).
Yy KBapTapHiiM ceflHMeHTHMa Kojn noKpHBajy hho nehHHe, Ha npocjDHJiy ne6jLHHe

2.2 m, H3fIB0jeHO je 6 ko HTHHyajiHHX cjfojeBa h Tpn coHHBa Koja HCKJfirH>aBajy HegajieKo
ofl MCTOHHor 17la nehifHe (cji. 6). JJho nehHHe Hiije nOCTnrnyTO.

crapocr jmTojiornja ag

(age) cm " (lithology)  (layer)

20 -

Oo
00

3z/

100 -

140
160

200 -

C.n. 6. XpoHocTpa™rpa(f)CKH cry5 KBapTapHHX Hacnara CMo.nyhKe nehiiHe (D im itrijevié¢, 1991). 1. cbctjio
cMetja H.noBa'ia ca Kpeiita®KOM apoGhhom h npociiojifHMa opraHCKe MaTepHije. (JjparMeiiTHMa npencTO-
pHjcKe KepaMHKe, kocth flOMahiix >KHBOTHH>a h njieHCToifeHCKHX BpcTa Koje noTHiy H3 cTapHjnx cnojeBa,
2. cBeTJio cMel)a jto CMefca HJioBaia ca jipoGhhom: (JjparMeHTH KepaMHKe. kocth p;0MahHX acHBOTHita H oc-
TauH ii.JieHCTOiteHCKHX >KHBOTHH>a H3 CTapnjHX cjiojeBa, 2z. cBerao cMelja HJiOBalia ca nocTa npoSHHe 6e3
4>o0cHJia. 3. cMelja no TaMHo CMcl)a HJioBaMa ca apoShhom: najieoHHTCKH apTe(J)aKTH, Lagopus, Ursus spe-
laeus, Crocuta spelaea, micromamalia, 3z. CMetja HJioBa™a ca jjocTa npoSHHe: U. spelaeus n ocraitH cht-
hhx cHcapa, 4. chbo—3ejieHKacTa HjioBaga ca npeTe>KHO chthom apo6hhom: naneo.nHTCKH apTe(|)akTH, U.
spelaeus, Capra ibex. micromamalia, 4z. ijpBeHKacTocMelja H.noBaga ca nocTa npo6Hne.- U. spelaeus, C.
ibex, 5. TaMHO MpKa flo ifpea HJioBava ca npeTexHO chtho f(poBHHOM: nalieojiHTCKH apTe(J>aKTH. U. spe-
laeus, C. spelaea, C. ibex, Rupicapra rupicapra, Hystrix sp., micromammalia, 6. »cyTa HJioBaia ca cht-
hom hpo6hhom: naneoJiHTCKH apTe(J)akTH. U. spelaeus, R. rupicapra, micromammalia.

Fig. 6. Chronostratigraphic colunm of thc Quatemary sediments of the Smolu¢ka cave (from Dim itrije-
vié, 1991). 1. Light brovvn clay wvith limestone mbble and interlayers of black organic matter; frag-
ments of ceramics, mixed Holocene and Pleistocene fauna, 2. Light brovvn to brovvn clay wvith lime-
stone mbble; fragments of prehistoric ceramics, mixed Holocene and Pleistocene fauna, 2z. Light
brovvn clay wvitli limestone mbble; no fossils, 3. Brovvn to dark brovvn clay wvith limestone rubble;
palaeolithic artefacts, Lagopus, Ursus spelaeus, Crocuta spelaea, micrornammalia, 3z. Brovvn clav
with limestone detritus; U. spelaeus, numerious micromammalia, 4. Gray—greenish clay wvith rubble;
palaeolithic artefacts, U. spelaeus, Capra ibex, micromammalia, 4z. Russet clay with mbble: U. spe-
Jaeus, C. ibex, 5. Dark brovwvn to black clay wvith mainly small mbble; palaeolithic artefacts, U. spe-
laeus, C. ibex. Rupicapra rupicapra, Hystrix sp., micromammalia, 6. Yellow clay containing little li-
mestone detritus; palaeolithic artefacts, U. spelaeus, R. rupicapra, micrommalia.

HpOHal)eHO je Biiiue ofl 200 KpeMeHHX apTecl)aKaTa, Kojn N0 thhojioihkhm KapaK-
TepHCTHKaMa npHnajtajy cpejjiieM najieoJiHTy - MyCTepnjchckom TexHOKOMnjieKey (Ka-
luderovié, 1993).
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CncapcKa cjDavna: Talpa europaea, Sorex araneus, S. minutus. Lepus sp.. Ochotona
pusilla, Spermophilus citellus, Glis glis, Muscarclinus avellanarius, Dryomys niteduJa, Si-
cista subtilis. Nannospalax leucodon, Apodemus sylvaticus, Mesocncetus newtom, Cnee-
tulus migratorius, Clethrionomys giareolus, Arvicola terrestris, Terricola subterraneus.
Microtus arvalis, M. agrestis, Chionomys nivalis, Hystrix sp,, Canis lupus, Vulpes vulpes,
Ursus arctos, Ursus spelaeus, Meles meles, Mustela eiminea, Mustela sp., Crocuta spe-
Jaea. Panthera pardus. Cervus elaphus, Megaloceros sp,, Bos/Bison, Rupicapra rupicapra,
Capra ibex.

Apyrn Bep're6paTH: Aves (Malez i Dimitrijevi¢, 1990), Pisces, Amphibia, Repti-
ila (Paunovi¢ i Dimitrijevié, 1990).

BaciiJhCKa nehnHa

llehHHa ce najia3ii ua j’i'osanajnioM o060jjy KitaaceBaHKe kotjihhb, y Kan,o0HCKaoj
jjojinhh peKe Pjio>Khe, y Kpefl[HHM Kpe'm.aiiiiMa HliaHHHe fleBHHe.

Yjia3 y nehHHy je BHCHiie 1,3 n uiHpiiHe 1 m, u najia3H ce Ha [lajjMopcKoj bhchiih ojj
560 m, a Ha oko 80 m H3Hajj KopHTa peKe. yKyiiHa jjy>Kima HCHHTaHHX Kanajia hshoch
oko 170m (Petrovi¢, 1976).

IljiaH nehHHe iipiiKasaH je na cji. 7.

Cji. 7. flJiaH BacHji-,CKe nehHHe. 1:2000 (U,bh-
jhh, 1895: T. I, CKvma 3).

Fig. 7. Ground-plan of the Vasiljska cave.
1:2000 (Cviji¢, 1895: PI. 11.3).

* - Behe(
(largei
11, ]

JJho 1, 11 h 1l jpopaHe npeKpHBeHH cy KBapTapHHM cejpnsieHTHMa HenosHaTe j"e6-
jBHiie. y npBoj ji;BopaHB Bprnena cy Hecrpv'itia HCKonaBaita Koja cv OTKpiidia npocj)HJi
Hacnara npHKasaH Ha cn. 8.

Tokom peKorHocippaita 1991, rofl[HHe, v komb cy V'iecTBOBajin gp JoBaH Hct-
poBiih, reorpacf), Maja MiuiocaBjfceBiih, ce.aiiMeHTOJior, Hi-iKQJia HejjejLKOBIih, Jia6o-
paHT, h ayrop OBor pajja, npoHa"eHH cy ocTaipt KpynHHX naeHCTOHeHCKHX cncapa, Ha
noBpniHHH 1, 11 h 111 ~Bopaiie, jnoK cy ocraipt chthhx khhmertaica HsjiBojeHii H3 ysopKa
yseTor ca HaBejj;eHor npocjpHlia (cjioj 3).

CncapcKa <J)ayHa: Taipa europaea, Sorex minutus, Crocidura leucodon, Rhinolophus
ferrumequinum, Rh. euryale, Lepus sp., Ochotona pusilla, Sciurus vulgaris, Glis giis,
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Muscardinus avellanarius, Dryomys nitedula, Apodemus sylvaticus, Mesocricetus newtoni,
Cricetulus migratorius, Clethrionomys glareolus, Arvicola terrestris, Terricola subterraneus,
Microtus arvalis/agrestis, Chionomys nivalis, Canis lupus, Vulpes vulpes, Ursus arctos, U.
spelaeus. Mustela nivalis, M. erminea, Felis silvestris, Capreolus capreolus, Capra ibex.

TaMHH noBpiHHHCKH CJIQJ
(dark surface layer)

fg?a(;_nyeleng'iicngs) Oi. 8 CTy6 KBapTapnHX Haaiara y | HBopaHH
Dok’ BacHJbCKe nehmie.
Fig. 8. Quatemary deposits column in the first
chamber of the Vasiljska cave.

KOMiiaKTna upBeHa rnHHa
(compaet red clay)

,0,pyrH BepTe6paTH: Aves, Reptilia, Pisces.
BpejicKa nehima

Majiaan ce y caMoj Bejioj HajiaHHH, oko 20 m H3Hafl Bpejia, Ha Ha”MopcKoj bhchhh
ojt 545 m (Pet.rovi¢. 1976). HsrpatjeHa je y dapeMCKHM KpeHH>an;HMa. Yjia3 je mnpoK
2.3 m, bhcok 1.8 m, a npBo6iiTHo je 6ho HOTnyHO 3aTBopeH cefliiMeHTOM (ycMeHo caon-
mTeH>e flp. JoBaHa lleTpoBHha, npBor iicTpajKHBaHa oBe nehiiHe). YKynHa ji;yxHHa ne-
hmicKHX icanajia hshoch 68 m (Petrovic¢, 1976).

Y nehHHH cy ojt 1986. rojjHHe, y Biime HaBpaTa, BpmeHa XHnporeonomKa HcmiTH-
Baiia. Tokom npo6njaH>a yjiasa h npoKoiiaBan>a yjia3iior KaHajia, otkphbchh cy ocTau,n
njieHCTOHeHCKHX ciicapa, 'injn je Man.ir jieo (ycMeHa caonmTeH>a up. JoBaHa lleTpoBHha
h cnejieojiora KojH cy yHecTBOBajm y Obiim HcnHTHBaitHMa) canyBaH y My3ejy y Bejioj
riajiaiimi, jiok je Behn jjeo HajBepoBaniHje HeiioBpaTHO H3ry6jbeH.

n ajiecoHTOjroiTTKa HCKonaBaiba 1990. rojjHHe (MapKOBiih n IlaBJioBHh, 1991)
Bpmena cy y cejniMeHTy nopej® CTa3e Koja je nocTaBJbeHa y yjia3HOM KaHajiy (cji. 9).
OTKpiiBeim cy 6pojHH ocraHH KiriMeibaKa, napo’iirro chthhx cncapa.

MHHHpameM nehHHe h nocTaBJbaBbeM CTase nopeMeheHH cy cejjHMeiiTH y yjia3HOM
KaHajiy, TaKo jja npocjnui KBapTapHHX nacjiara io oBor j*ejia nehHiie ocTaje Heno3iiaT.
Ha Kpajy yjia3iior Kanajia najia3e ce jre6ene Hacjiare rJiHHe upBeiiKacTO—MpKe 60je,
MeCTHMIIHIIO JiaMHHIipaiie HpHIIM npOCJIOjHHMa.

CncapcKa cj3ayna: Sorex sp., S. araneus, Neomys sp,, Crocidura leucodon. Rhyno-
lophus hipposideros, Rh. mehelyi, Rhinolophus sp,, Myotis myotis, Lepus europaes, Ocho-
tona pusilia, Citellus citellus, Sicista subtilis, Spalax leucodon, Glis glis, Apodemus syl-
vaticus, Cricetus sp., C. cricetus, Allocricetus sp., Clethrionomys glareolus, Lagurus la-
gurus, Arvicola terrestris, A. clI. mosbachensis, Microtus nivalis, M.arvalis, M. agrestis,
Pitymys subterraneus, Canis sp., Ursus spelaeus, Mustela sp., Felis silvestris, Eguus sp.,
Capreolus capreolus, Bison priscus, Bos primigenius (npeMa MapKOBiih h llaBJioBHh,
1991).

JipyrH BepTe6paTti: Aves, Rept.ilia, Amphibia. Pisces.
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AYIrOp oBor pajia hms jipvra'iiijc cxBaTaiT,e 0 ojjpe;c[6aMa hckhx Bpcra Cncapa H3
Bpejicke nehHHe: o« Kpiinerii/la jaBJtajv ce Cricetus cricetus, Mesocricetus neivtoni n
Cricetulus migmtorius; npHcjrraa je caMO jefliia Bpcxa pofla Arvicola - A. terrestris; po-
floBH Canisnh Equus ce Mory ciieij,HQiTrii<n ojjpejjHTH, Kao Canis lupus n Equus caballus,
flOK ce, na ocnoBy pacnono>KHBHX cKelieTHiix ocTaTaKa, ne Moace oflpejpfra spcTa pojta
Lepus:; yTBpipeno je npncycTBO Lynx pardina.

pilpij pannje Hecrpy?Ho HCKonaBafte
; I(earlier unprofessional excavation)

? | naneoHTojioniKO moconaBaibe 1990. ron.
1 |(paleontological excavation in 1990)

Cji. 9. OcHosa yjia3Hor flena BpencKe riehnne (MapKOBah n flaBJioBHh, 1991).
Fig. 9. Oround—plan of the Vrelska cave entrance part (Markovi¢ and Pavlovié¢. 1991).

Oochjihh ocTaipi H3 Bpejicke riehiiHe xyBajy ce y Mysejy y Bejioj IlajiaH ip (Ursus
spelaeus, ocranH caKyna»eHH iiphjihkom XHHporeojioniKHx paj[OBa) N IIpHpOHH.a«iK0OM
My3ejy y Beorpajjy (HCKonaBaiia 1990.roflHHe).

ileTHHMKa nehMHa

lleTHHHKa nefama nalia3H ce v cejiy IleTHHna, oko 5 km jyfohctohho oh Baj&eBa.
CacTojn ce H3 jpsa jiejia, tsh. Fopn>e h JloH.e nehrnie, kojh HMajy flBa sace6na yjia.3a. H3
Jloibe nehHiie, Koja HMa 06jihk uiHpoKe HOTKaiiHHe, jtyacHiie oko 22 m, HSBape pe'inna
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BaH>a. ropa,a nehiiHa ce cacTojn oji nyragKe h pa3rpaHaxe Mpe)Ke nehimcKiK KaHalia,
yKymie nyacHHe oko 530 m (JoBaHO0BHh, 1951) (cji. 10).

KBapTapHii ce;tiiMcin'[i ca ocramiMa nlieHCTon;eHCKHX cHcapa npeKpHBajy ”ejioBe
Topite nehime Kojn cy y JiHTepaTypn no™HJiii Ha3HBe Bncoka “BopaHa, “BopaHa npeji
>Kj[peJiHMa, Me~Beha flBopaHa h KaHaji ca aMSncoM (I"BHjnh, 1912; JoBaH O Biih, 1951;
JlaiapeB H h, 1988).

Cjt, Ul, lljTaii jejia lleTHHHKe nehnne (Topiba nehima ho JlaKiacror Kana.ua) (npeMa Jla3apeBHh, 1988) ca
o3HalieHMM noBpmnHaMa na KojiiMa cv BpuieHa HCKonaBaita.

Fig. 10. Ground-plaiti of the "Uppcr cave" of the Petnicka cave (after Lazarevié¢, 1988) with excavation
areas showvn.

KpajeM XIX (1892/93.rofl[HHe) h noneTKOM XX BeKa (1911. rojrnne), Bprne ce npBa
HCKonaBaifca. Jobanobhh (1892) oimcvje ocTaTKe nehimcKor MejiBejia ("oko 50 pa3Hiix
ItejioBa cKejieTa") HCKonaHe ca noBpmime on oko 1.5 m2 IjBiijnh (1912) noMim.e
IKomTaHV 6peHiijy h nehimcKy rjiimy ca mhotiim kocthm3 h 3y6iiMa nehiiHCKor Meji-
Befla", flo uy6ime ojj 70 crn.

06HMimja HCKonaBaita n npiiKynji5aiie najieoiiTOJiouiKor MaTepnjalia Bpmena cy
1969. ii 1970. ronime (V lilosevié¢. 1984; M iiJiomeBiih, 1985).

Baacno je noMenyTH n paflOBe na ypel)eu>y nehnne, jep je nocTaBJtaibe Ka6jioBa 3a
ocBeTJbeite n npaBJteihe TypHCTiiTiKe cTase 3axBaTHJio cjioj ca ocTaunMa njiencTonen-
ckhx cncapa V ropmoj nehimii; 1970. roiume jieo iiehime je ocBeTJteH, ajui cy HiicTa-
Jiaiu-ije ynmuTene; 1988.roflHHe HanpaBJLeiia je 6eTOHCKa CTa3a N nehHiia oTBopena 3a
TypncTHUKe noccTe (JlasapeBiih, ,1988).

Anpiuia 1992. rojjHHe H3BpmeHO je cOHjia>KHO0 nalieOHTO0JiOUiK0O ncKonaBaite y /Jbo-
paiin npeji >Kji;pejiHMa n peKornocuHpaite jjejioBa Fopite nehime Kojn cy npeKpiiBemi
KBapTaptiiiM cejuiMeHTHMa (JJiiM irrpiijeBiih, 1994a).

llpoc}3HJi KBapTapHiix cejiiiMeiiaTa, Kao N njieiicToueiicKH cjioj ca ocTauiiMa cncapa,
pa3liiiKyje ce y Jie6jtHHii h cejjiiMeHTOJiomKHM KapaKTepiicTHKaMa, saBHCHO oji jjejia ne-
hime y KOMe je ncTajioaceH (KocTiih n JAHMHTpHjeBiih, 1996). V jiBopanaMa, na 'in-
jiiM cy ce cBOjioBHMa OKynjtajie Kojioimje cjiemix MiimeBa, HaTalio>i<no ce cjioj ryana
(cji. 11a). 360r npoue”HBaii>a Bojie Kpos cjioj ryaHa jiomJio je jio pa3Jiarau>a cJjochjihhx
ocTaTaKa n CTBapau>a Miinepalia TapanaKHTa. Y 6ouhiim KaHaliHMa h cy>KeHHM NpoC'ro-
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piiMa nehiiHe ryaHO ce HHje aKVMyjiHpao, a (j-jocnjiHH ocrann cy /io6po 0iyBaHH (ciji.
116).

Cji. 11. ripo(j3HJi KBapTapHHX cenHMeHaTa IleTHH'iKe nehHHe. A) y J*BopaHH npen acfipeliHMa, B) y JlofteM
>Kflpe.ny. la. noBpmHHCKH c.noj, 16. ryano, 2. JianopoBHTa h rBo>Kl)eBHTa r.nHHa. ca TapaHaKHTOM n
ocrauHMa cHcapa, 3. cBeT.nocHBa, mccthmhhho 5KyhKacra rjiHHa. 4. rnHHa ca TapaHaKHTOM, 5. cMeha ranna
ca xopH3ohtajihom .TiaMHHauHjoM, 6. KOMnaKTHa CBeTJi0OCMel)a r,HHHa ca HiKOJtKacTHM npe.nOMOM, 7. Kpel-
fta'iKa nofljiora.

Fig.ll. Quatemary sediments proliles in Petnicka cave: A) in "Dvorana pred Zdrelima”, B) in "Donje
Zdrelo”. la. surface layer, 1b. guano, 2. marly and foniferous clay with taranakite and rare fossil re-
niains, 3. light-gray, sporadically yellowish clay, 4. clay with taranakite, 5. brown clay with hori-
zontal lamination, 6. compact light—brown clay with subconhoidal fracture, 7. calcareous bedrock.

CacapcKa c}?ayHa: Talpa europaea, Rhinolophus hipposideros, Rh. euryale, Myotis
myotis, M. blythi, Miniopterus schreibersi, Lepus sp., Glis glis, Muscardinus avellanarius,
Dryomys nitcdula. Apodemus sylvaticus, Clethrionomys glareolus, Arvicola terrestn’s,
Microtus arvalis/agrestis, Vulpes rnlpes, Ursus spelaeus, Crocuta spelaca.

JI],pyrH Beprre6paTH: Aves, Amphibia. Reptilia.

<&ayHHCTHHKH ocTaijH ca HCKOiiaBaifca MHJiomeBHha Hana3e ce y 3aBojiy 3a reo-
Jiornjy h najieoHTojiomjy KBap'rapa XA3Y y 3arpeby, jiok ce MaTepnjaji ca HCKona-
Baiba 1992. rojijine najiasn Ha PvjiapcKo-reojioiTiIKOM cj)aKyjrreTy y Eeorpajiv.

llehypcKH KaMCcH

nehniia ce najiagn na KpajiteM HCTOKy CoKo6ai-i,cKe jieiipeciije, nsnaji jieBe o6ajie
Kao ITehnHa HSiiaji XajjiyHKor H3Bopa koji HHTJiyKa rigjiajieKO CoKo6aae (Malez i
Salkovié. 1988).

¢j)HJi nehHiie.
rianeoirrojiouiKa iicKonaBaiba y oehiiHH Bpmena cy 1984. rojTinie (Malez i Sal-

kovié, 1988). Y cpeflHHH noMeTiior j*ejia yjia3He fIBopane nocTaBJbeHa je coHfla niiMen-
3iija 1.5 x 3 m. llpoHaijeHH cy oc'rai(H nneHCTOi"eHCKHX CHcapa h .nsa najieojiiiTCKa Kpe-
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Mena apTetjjak Ta. McKonaBaibe je aaycTaBJbeito Ha jiyHHH ojj 4 m, a jja jrrio nehime nrrjc
JOCTHHVTO (cji. 12).
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Cji. 12. Kope.naunjcKa xpoHOCTpaTHrpa(J)CKa cxeMa KBapTapHHX ceflHMeHaTa nehHHe riehypcKH KaMeH (npeMa
Malez i Salkovié, 1988). a) gpHa xyM03Ha 3eMJba H3MeniaHa ca ryaHOM, kocth »OMahHX >KHBOTHH.a
H (jjparMem'H KepaMHKe. 6) HpBeHKacTaocMelja HlioBaTa ca ;rppo6HHOM, Ursus aictos, Vulpes vulpes, Cer-
vus elaphus, Rupicapra rupicapra, Carpa ibex, ir) ciiBa necKOBHTa HJioBa'ia ca hpo6hhom, U. spelaeus,
Felis silvestiis, C. ibex, fl) cMelja HJioBana ca hpoChhom, Pyrrhocorax pyrrhocorax, e) TaMHa nenejiacro-
CHBa 3eM.iba, <B) cMelja necKOBHTa H.noBa'ia, U. spejaeus. R. rupicapru. r) irpBeHKacTOCMetja HlioBana ca
CHTHHjoM jrpoSHHOM. U. spelaeus, Crocuta speJaea, Sus scrofa, C. ibex, najiecJiHTCKH apTe(J)aKTH, x) ch-
Ba necKOBHTa HlioBaMa ca KopojmpaHOM hpo6hhom, U. spelaeus, C. speJaea.

Fig. 12. Chionostratigraphic column of the Quatemaiy sediments of the Pecurski kamen cave (after Ma-
lez and Salkovi¢, 1988). a) black humus with guano, bones of domestic animals and ceramics,
b) redish-brown clay with rubble, Ursus arctos, Vulpes vulpes, Cervus elaphus, Rupicapra rupicapra,
Carpa ibex, c) gray sandy clay with rabble, U. spelaeus, Felis siJvestris, C. ibex, d) brovvn clay wdth
rubble, Pynhocorax pyrrhocorax, ej dark gray soil, f) brown sandy clay, U. speiaeus, R. rupicapra,
g) redish-brovvn clay wvith mainly small rubble, U. spelaeus, Crocuta spelaea, Sus scrofa, C. ibex\
palaeolithic artefacts, h) grav sandy clay with coroded rubble, U. speiaeus. C. speJaea.

OcTaiiH iuieHCTOu;eHCKHX cncapa caKynjteHH tokom obot HCKonaBaita liyBajy ce y
3aB0jiy sa reojiornjv n nalieoHTOJiorHjy KBapTapa XA3Y y 3arpeby.

OKTo6pa 1992. rojinne, nehi-iHV je peKornocu;npao 3bohiimhp KajrytjepoBiih H3
ApxeojioiHKor HHCTHTyTa y Beorpajiy. T om npiuiHKOM caKynlJi>eHH ocTeojioniKH Hajia3ir
(riehiiHCKH MejjBeji) Hajiase ce y 36hphh PyjiapcKO-reojiomKor (J)aKyjiTeTay Beorpajiy.

CncapcKa (jayHa: VuJpes vudpes crucigera, Ursus arctos priscus, U. spclaeus, Cro-
cuta speJaea, Felis silvestris, Sus scrofa, Cervus elaphus, Rupicapra rupicapra, Capra ibex
(Malez i Salkovi¢, 1988).

flpvri-r BepTe6paTti: Pyrrhocorax pyrrhocorax (Malez i Salkovi¢, 1988).

LtepeMouiH>a

nehiraa llepeMomir.a Hajia3H ce y rrcTO'inoj ('POITjIT, y nojjrio>i<jy X omojbckhx njia-
HHHa, oko 15 km jy>KHo or KyneBa. To je noHopcKa nehrma, Kpo3 Kojy h jiaHac, y H.eHHM
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Ry6jbHM j*ejioBHMa, npoTHHe CxpyrapcKH iiotok. YKynHa jiy>KHiia nehHHCKHX Kanajia
H3HOCH 775,5 m (Jla3apeBHh, 1980) (cji. 13).

£83$$ peMHH XOpH30NT
(river course)

JieAnmra CKejieTHHX ocraf T Ka
1ieHCTO el
(Pleistocene fossiJ remains)

najieoHTcoioiiiKa HCKonaBaifca 1984. rofl.
(paJeciitoJogicaS excavation 1984.)

, Mejjpe”a 6pyuieH>a
(be-ar grinding)

Cji. 13. IJiaHriehHHe 1"epeMomita (JlasapeBHh h np., 1988).
Fig.13. Gi'ound-plan of the CeremoSnja cave (Lazarevi¢ et a3., 1988).

Yjia3 y nehHiiy, BHCi-me 8 m, ninpnHe 8.4 m, najia3H ce nsnaii cjiene nojiHHe CTpy-
rapcKor noTOKa, na i-iagjiMopcKoj bhchhh oji 532.48 m. Pa3JiHKyjy ce jiBa XO0pH30HTa -
CTapnjH, cyBH, h MJiahn, ivj/ieini. (JlasapeBiih, 1980).
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Cn. 14. Kope.naunjcKii npo(}»m KBaprapHHX Hacnara Y 1JepeMomiiH. (npeMa Malez i dr., 1988). a) cnracia
KpMcrajiacra ruioHa ca MaHHM crajiarMHTHMa na noBpiun C14 8200 + 200 roji.; 6) a-ma neckKOBHTa HJioBa'ia; n)
cHBa jjo £Bex)iocMef)a raoBa'ia ca hpoGhhom KoponHpamis Kpe'iiixnKHX yjioMaKa: Ursus srctos, U. spelaeus,
Crocuta spelaea, Bos/'Bison:, (t) MacriHHacra necKOBHTa iraoBa'ia ca pacrrpomeHHM KOMajniMa anne3HTa.

Fig. 14. Chronostratigraphic column of the Quatemary sediments of the Ceremo3nja cave (after Malez et
al,, 1988). a) travertine with smaller stalagmites, C14 8200 +2 00, b) gray sandy clav, c) gray to
iight brown clay with corroded limestone mbble, Ursus arctos, U. spelaeus, Crocuta spelaea,
Bos/Bison, d) greenish sandy elay with decomposed andesite fragnients.

CnejieoJioniKa ncipa>khBah>a Bprnena CY Y BHrne HaBpaTa: 1952. rojiiine o« CTpane
Mnjinha, 1965-66 h 1976-78. i'ojinne oji cxpane Peiiy6jiiiiKor saBOna 3a 3ainnrry npH-
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po.iic. PanoBH Ha ypeijeay nehHHe rianoHerii cy 1953. rojimie, a 3aBpmeHH 1980. rojiime
(JlasapeBiih, 1980).

y TOKy cnejieojioiHKHX HcxpaacHBaBba h pajjoBa Ha ypel)eity nehiHie, naljeHe cy
kocth nlieHCTou,eHCKHX cHcapa. y pajfOBHMa 1965. rojjmie oTKpPiBeim cy ocTami Koje je
CjiodoflaH FoHMaHan, cTyjjeHT reojiornje h Hlian cnelieojiomKe eKime, p(OHeo Ha Pya;ap-
CKO-reoJioiHKH c}jaKyjiTeT, y mijoj 36npHii ce h jjaHac Hajia3e (nehimcKH MejjBeji, MpKH
MejjBejt, Typ/HJiH 6h30h). y CTyflHjn Peny6jiHHKor 3aBOjja 3a 3amTHTy npnpo”e, Me’y-
thm, naBOjm ce jia cy, ochm nehHHCKor Mej*Bejja, OTKpimeHH ocTan;H JiHCHiie, jasaBija n
preoKose) (Jla3apeBiih, 1980: 60). y TOKy paj*OBa 1979. rojnme, npiuiHKOM npocenaita
crase, oTKpHBeH je cKopo HHTaB KocTyp nehimcKor MejiBejja. JIa3apeBHh (1980) naBo-
jm jfa je "oj(pejjéy HSBpmno jjp BpaHKO PaBejia", npocjjecop apxeojiorHje. Hnje n03HaTO
Jia jih je OBaj CKejieT caTyBaH.

1984.rojiime H3BpiiieHO je conjiaacHO HCKonaBaibe Yy jyro3anajmoM flejiy BejniKe cpe-
jmmibe jiBopaHe, npe ycnona y T3B."aHne3HTCKy"jiBopaHy. Tom iiphjihkom je yTBpl)eH
npocjjHJi KBapTapHiix Hacjiara (cji. 14) h caKynJbeHe kocth c¢j3ocHIIHHX KHHMeibaKa (La-
zarevi¢ i dr.. 1988), Koje ce jjaHac Hajia3e y 3aB0j(y 3a reoJiornjy ii naJiecoHTOJiorHjy
KBapTapa XA3Y y 3arpeby.

CncapcKa cj3ayna: Ursus arctos, U. spelacus, Crocuta spelaea, Bos/Bison.

JI,pyrn Bepre6paTH: Tetrao cf. urogallus (Lazarevi¢, Malez i Orli¢, 1988).

I1peKOHOUiKa nehiiHa

Hajia3H ce Yy CjiiiBy CBplinimKoi' TiiMOKa, y mnpoj okojihhii CBpjbiira, Ha jieBoj
cTpaHii KaiboncKor jiejia ,E(06pe peKe, Ha HajiMopcKoj biichhh of* 620 m. H3rpal)eHa je y
6apeMCKHM KpenibaHiiMa.

yjia3, miipHHe 4.5 m h bhchhc 3 m, Hajia3H ce oko 120 m H3Haj( HHBoa peKe.
yKynHa ny>Kima j(o cajja nciiinamix KaHajia H3HOCH435 m (Petrovic¢, 1976).

Mopc})OlJiorHjy h reHe3y npeKOHomKe nehHHe HCTpaaciiBajin cy HBiijnh (1891a),
Kojii je j*ao HiiaH (cji. 15) h npocjjnji nehiine, 3aTHM 2KyjoBiih (1893) h Petrovi¢ (1976).
npBa najieOHT0JiOomKa HCKonaBaiba y Cp6njH Be3yjy ce ynpaBO 3a npeKOHOmMKY nehimy
(HBHjnh, 1891a), Kao h npBH nalieoJiHTCKH Halia3 (X [yjoBHh, 1893: cji. 43) n npBH na-
jieoHTOJiouiKii omic CHcapa (JoBaHOBHh, 1891). nopejj; nehimcKor MejtBejja, 5KyjoBiih
je y npcKonomKoj nehimn otkpho h ocTaTKe nehimcKor JiaBa (1889: 115; 1929: 42).

Cn. 15. IfjiaH npeKOHOUiKe nehHHe (npena
I"BHjHh, 1985; T.Il, 5. nojejtHocraB-
jbeHo).

Fig.15. Ground—plan of the Prekonoska ca-
ve (after Cviji¢, 1895, T.ll, 5, sim-

apxeo.nonika coHna 1984/1985. rofl. plified).
(archeological trench 1984/1985.)

@] nehHHCKOM Mej"Beji;y H3 npeKOHomKe nehHHe irircao je h Tihpnh (1952), Ha
ocHQBy MaTepnjajia H3 36npKe npHpoflH.aHKor My3eja y Eeorpajjy. nopeiaio MaTe-
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pnjajia Koje je liirpi-ih oGpajpro (ayrop h rojinna HCEonasafta) TemKO je yTBpjo(HTH. Y
HpHpOHH>aTKOM Mysejy ce TaKO”e TiyBa h hckojihko aajiasa nefiiincKor MejsBejia, Koje je,
npeMa HHaeHTapcKoj caKynno '‘Bop”e Mapnh, kvctoc My3eja, 1956. rojpiHe.

Y TOKy 1984/85. roflmie, v yjia3HOM nejiy nehnne Bpmena cy apxeoJioiHKa HCKona-
Baaa (Kajiy®epoBiih, 1992). TparoBii najieojiHTCKHx KyjiTypa HHcy npoHa”eHii, a oc-
xaipi mieHCTOHeHCKHX cncapa caKynjteHH tokom HCKonaBaH>a Haliase ce y s6hphh Py-
napcKo-reojiouiKor (J)aKyjiTeTay Beorpafly.

Ha PyflapcK0-re0JiOiIHKOM cj'jaKVJrreij Haliasii ce Tano”e h 36apKa 3y6a riehiiHCKor
M:ej(Befla hs llpeKOHOfflIKe iiehnne Heno3HaTor nopeKlia, ojihocho ayTopa h rojpme hcko-
naBaira (J®"HMHTpnjeBiih, 1992a).

Y nehmiH ce Mory H3flBojiiTH jiBa Mop(jjojiomKH pasjiHHiiTa flejia - jenan ojj yjiasa
no "Majinx BpaTa", h Jtpyni on "ManHX BpaTa" jio Kpaja (}j(Biijnh, 1895). KBapTapmi
cejjiiMeHTH npeKpiiBajy jreo on yjia3a jio "MajiHX npaTa". Ha caivioM yjia3y npeflCTaB-
jLeiiii cy jipo6hiiom ca ajieBpHTCKHM MaTpniccoM (npocjjHJi apxeojioiHKe coHfle, fly6iiiia
1.5 m), a nalte jivjk rliaBi-ior Kanajia nehimcKOM ijihhom ca kocthm3 iiJieHCTOHeHCKHX
cncapa, Kojv npeicpHBa TpauepTHHCKa Kopa ca cTajiarMHTHMa. T okom H3rpaflH>e Tvpnc-
THHKe crase Kpo.3 rnaBHH Kanali n "BejiHKYy jiBopany", Kao h paHHjiix HecTpyTHiix hcko-
naBaHba, cejiHMeiiTH cy HajBehiiM gejiOM nopeMeheiiH.

<I>ayHa: Lcpus sp., Apodemas svlvaticas, Ursus spelneus, Paathera spelaea. Capra
ibex.

rojieMa jiyt(Ka

TojieMa jrviiKa (hjih BejiHKa JiyiiKa) je Malia nehHHa Koja ce najiasn y HenocpeflHoj
6jih3hhii HpeKOHomKe iiehmie. OHa ce najnpe npy»ra 20 m y npaBHy CH-J3, a saTHM
12 m y npaBgy M -3 (HBHjiih, 1891a). HcTOBpeMeno ca apxeojiomKHM ECKonaBaHbHMa
y HpeKoiiomKoj nehHHH 1985. rojiHHe, BpuieHO je coHjjajkHO ncKonaBaii>e Maiter o6iiMa
ii y oBoj nehiiHH (ycMeno caonmreH>e 3bohhmhp Kajiy*epoBHh). OcTaffli iuieHCTOijeH-
ckiix CHcapa caKvnjbeim tom hphjihkom TyBajy ce y 1iénpiin PyjiapcKO-reoJiomKor
ry>aKYliTeTa y Beorpajiy.

c&ayna: Lepus sp., Vulpes vuJpes, Ursus spelaeus, Crocuta spelaea, Capra ibex.

lloomHiiKa nehnisa

HoiimiihKa nehHHa (cji. 16) naJtasH ce y cjihbv TonoHHHKe peKe, iienocpejfflo Ha3iiaji
H3Bopa nomiiHhKor noTOKa, oko 1.5 3an jyacHo on cejia Hofflinffle h 2.5 km sanajino ojj
cejia KonajKomape (Petrovié. 1976), HsrpaijeHa je y m3chbhhm GapeMCKHMKpehi>aiHiMa.

HMa flBa yjia3Ha oTBopa: ceBepHH, na 480 m najiMopcKe biichhc, iHHpime 5 m, bh-
TaHiix Kanajia h3hoch 620 rn (Petrovi¢, 1976).

HcKonaBaaa y nehifflii HHcy Bpmena, a najiecoHTOJiouiKH MaTepnjaji je caKynJbeH
tokom peKornocnnpai!>a ayropa 0BOr pajja 1991, rojnrae.

Jl,ho nehiiHe npeKpnBeno je kbapTaphhm HacjiaraMa Koje na OTKpiiBeHOM npocjjmiv
cmiMJbeHOM tokom peKoriiocHHpaiba HMajy jie6jhiiHy 50 cm (cji. 17).

<Pochjihh ocTami H3 HoHfflIHhKe iiehHiic Hajiase ce y sonpHii PvjiapcKo-reojioiHKor
cfjaKyjtTeTa y Beorpajiy.

Oayna: Myotis myotis, M. blythi, Miniopterus schreibersi, Apodemus syJvaticus,
Ursus spelaeus.
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Ciji. 16. llnaH IlnnurnhKc nehime (Petrovié, 1976).
Fig. 16. Ground—plan of the Popsicka cave (Petrovic¢. 1976).

iioBpmHHCKH pacTpecHTH cjioj ca ryanoM (surface loose soii with guano)

acyTO-gpBeHa KOMnaKTHa rjiHHa, y hhschm aejioBHMa ca ocjioMiuiMa KpeHH>aKa,
&k )chjihh ocTann cncapa

P g (yellow-iedish compact clay with limestone rubble in its lower part;
fossil mammals remains)

c.Jioj o6oraheH opranckOM MaTepnjoM, npne 60je
(black layer enriched with organic matter)

0- iicripaHa 6ejia KajmHTCKa rJiHHa ca cjiparMeHTHMa pacTBopeHHX Kap6oHaTa
o f (vvhite clay with decay limestone mbble)

* * —

ML Az

Crr. 17. nporjuiji KBapTapHHX Hacnara llonmHhKe nehnHe y raaBBHOM KaHajiv.
Fig.17. Profile of the Quatemary sediments in the main channel of the PopS$i¢ka cave.
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Hehnna y ypBemiM cTeHaMa

llehHHa vy iipBeHHM cTeHaMa (hjiii MeHBeptHHgKa nehHHa) nalia3H ce Ha ceBepHHM
nafliinaM a nJiaHHHe MejiBeijuiiK, jyrOoH,TO>HD op( Baji,cua, Ha oko 600 m HajiMopcKe
BHCHHe. HMa yjias BiiciiHe oko 1 m, h flya(HHy o™ 110 m (Kaludjerovi¢, 1993).

~eTajbHHja cnejieojiouiKa HCTpa3CHBaaa HHcy Bpuiena. Yjia3HH fleo nehHiie, vy jjy-
xhhh oji oko 25 m, npeKpHBeH je KBapTapHHM HacjiaraMa jjeSjoHHe npeKO 4 m. 1986.
roffHHe, Ha caMOM yjia3y, OTBopena je apxeojiouiKa coHjja JiHMeHSiija 4x1.5 m, H
o'iHiiiheii iipiippHHH npo()HJi na Mecry no Kora ce npocTHpy KBap-rapne nacjiare.
OTicpHBeHH cy ocTanii njieHCTO"eHCKHx ciicapa h HeTiipH cpeRiBenajieojiHTCKa KpeMena
apTec))aKTa (Kaludjerovié, 1993). OcTann nlieHCTOHeHCKi« cncapa HVBajy ce y s6hphh
PyjiapcKO-reojiouiKor c|>aKyjiTeTa v Beorpafly.

OayHa: Canis lupus, 1Jrsus spelaeus, Panthera spelaea.

Jlej*eHa nehiiiia ymaHKor nehHHCKaor ciicreMa

yLiiaHKH nehiiHCKH chctcm HaliasH ce na ceBepnoM o060jy CjeiiHHKe KOTJiHHe, y
cpej*HmiLeM ji;ejiy cjiHBa yBHa, jjeceTaK KHJiOMeTapa ceBepno ofl CjemiHe. npejjcTaBJba
Hajfly>KH cnejieojioniKH 0SjeKaT y Cp6njH, ca yKynnoM j?y3»HOM ofl 6185 m (Jteuie-
BHh, 1982) (cji. 18).

yjia3 JleflenenehHne

CacTojH ce H3 Tpn ojiBojena cnejieojioiuKa 0SjeKTa (Vina'iKa iiehima, JlejieHa ne-
hHtia h jaMa Be3j?ana), Kojn cy Met)yco6no noBesaiiH Sohhhm KanajiHMa y jejjniicTBeHH
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CnelieojioniKa h ¢ tp a>KHBaH>a BpmeHa cy y Biime naBpaxa (M njiojeBiih, 1921; 3e-
peMCKH, 1967; JLemeBiih, 1982).

EKirna Illpnpoj(iba'iKor My3eja, 1985. ropne, caKyniiJia je ocTaTKe njiencTon;en-
ckhx cHcapa y Jleflenoj nehiiHH, Ha oko 400-500 m o” yjia3a (MiixajjioBHh-l1aB-
JioBHh, 1988).

OBaj MaTepnjali ce nyBa y FlpHponitaHKOM My3ejy y Beorpany.

OcTaHH nehHHCKor MeflBeHa H3 Jle"eHe nehime 6hjih cy TeMa jejpior iiHHJIOMCKor
pajia (KocaiiHh, 1992).

<t>ayria: Ursus arctos, U. spelaeus, Crocuta spelaea, Cervus elaphus.

.ilasapeisa nchima

JlasapeBa nehHHa (cji. 19), no3HaTa y jiHTeparypn h Kao 3jioTCKa nehima, Hajiasn
ce y nof(Hoacjy nliaHHHe Kynaj, 3 km ceBep03anaflHO oh cejia 3jiot, c¢ JieBe cTpaHe
Jla3apeBe peKe, Koja ce yjiHBa y 3jioTCKy peKy. H3rpaijeHa je y cjiojeBHTHM 6apeMCKHM
KpeTH>aiiHMa (Jla3apeBiih, 1978).

Yjia3 mnpHHe 19 h BHCime 6 m, najiasii ce Ha HajiMopcKoj biichhh oh 291.41 m, ojj-
hocho 6.71 m H3Haji KopHTa JlasapeBe peKe (Jla3apeBHh, 1978). YKynna Jiy*ima Jla3a-
peBe nehmie h3hoch 1540 m (lle'rpoBHh h TaBpHJioBiih, 1965).

llpBa cnelieoJiomKa h najieoHTOJiomKa iictpa>KHi>.aii>a Jla3apeBe nehnne Be3yjy ce
KaHalia npoHamao ocTaTKe nehnncKor MejjBejja. Y pajjy ny6jiHKOBaHOM 1889. roj"HHe,
U,BHijirh iiaBojjH h ocTaTKe nehHHCKe xnjeHe "Kojn cy nocjiaTH reojiomKOM Ka6HHery",
ajiH ce ohh KacHiije He noMHH>y. OcraTKe nehHHCKor JiaBa y Jla3apeBoj nehiiHH OTKpHO
je )KyjoBHh (1889; 1929).

(entrance)

o} 50m

Cji. 19. nnaH Jla3apeBe rieliHHe (npeMa Jla3apeBHh, 1988;nojenHocraBJbeHo).
Fig.19. Ground-plan ol' the Lazareva cave (after Lazarevié, 1978, simplified).

flerajfcHa cnejieojiom Ka HCTpaacHBaBba BpmeHa cy y Be3H ca ype*eH>eM nehnire, ko-
je je 3anoHeTO 1953. rojpme (lleTpoBHh, 1958; 1leTpoBHKh h FaBpHJioBHh, 1965;
Jla3apeBiih, 1978).
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1po(J)HJi kK BaprapHHX ceiiHM CiiaTa jjao je liBiijHh (1891) (cji. 20).

Y Jla3apeBoj nehnHH Bpmena cy h apxeonoiHKa HCKonaBaita 1963., 1964. h 1968.
roflHHe, y yjia3HOM Reliy, Ha noBpimiHH ojs, 250 m 2. OrKpHBeiiH cy apTecljaKTH TpH npenc-
TopnjcKe Kyjrrype opoHsanor h rB03fleHOr jio6a y cjiojy jie6ibHHe 0.50-1.80 m (Tasi¢,
1971).

Cji. 20. KBapiapHH ceflHMem'H .Ha3apeBe nehnne 1{ilbujn .
18916). 1) KyjiTypHH caoj, ijpHa MacHa nniHa ca KOManHMa
yribeHa h cjjpei MeiiTHVMa KepaMHKe, 2) acylikacra nehHHCKa
raHHa ca Ursus speheus, 3) hhbo 6oraT icocrHVa, 4) 6ena
MacHa rjiHHa ca kocthm3, 5) ripopHa Macea ranHa.
Fig. 20. Quatemary sediments of the Lazareva cave (after
1- Cviji¢, 1891b). 1) black clay wvith charcoal and cera-
mics, 2) yellovvish clay with Ursus spelaeus, 3) level
with aboundant bones, 4) wvhite clay with bones, 5)
red clay.

Tavna (nonaiiH H3 JiHTepaType, MaTepnjaji Hiije ca'iyBaH): Ursus spelaeus, Panthera
spelaea, ? Crocuta spelaea.

JepiiHHHa nehiiHa

JepHHHHa nehHiia, hjih FlehHHa nofl JepHHHIniM 6pjioM, Hanasn ce y cejiy Fpajiaii koh
KpaiyjeBna, 11 m H3Haji peke JleneHHii;e, Ha 128 m HajiMopcKe BHCHHe. Msrpa})eHa je y
6eJIHM H HliaBHHaCTHM HQJIIOVHTHHHHM MepMepHMa (MapKOBHh-Map jaHOBHh, 1968).

Otbop nehHHe je bhcok oko 6 m. Tokom 1952-53. rofliine BpmeHa cy apxeojiouiKa
HCKonaBaH>a (FaBejia, 1988). HpoHaljeHH cy najiecJiHTCKH KpeMeim h KOiHTaim ap-
TecfiaKTH, Kao h oc'raijH HlieHCTOiieHCKHX CHcapa.

<J)ayHHCTHHKH ocTaiiH nyBajy ce y HapojiHOM My3ejy y Beorpajiy.

OayHa: Arctomis marmotta, Ursus spelaeus, Hyaena spelaea, Elephas primigenins,
Rhinoceros sp., Eguus caballus, Cervus megaceros, Bos primigenius (hs: MapKOBiih-
-MapjaHOBHh, 1968).

Castor fiber. (mannota), Canis lupus, Vulpes vulpes crucifera, Ursus spelaeus, Pan-
thera spelaesa (?Felis leo spelaea), Hyaena spelaea, Elephans prirnigenius, Rhinoceros
tichorinus ili Dicerorhinus sp., Eqms caballus, Sus scrofa, Cervus elaphus, Cervus mega-
ceros, Bos piimigenius (113: TaBe.ua, 1988).

Tpe6a 3aflpxaTH KpajitH onpe3 y ojmocy na cnncaK cfiavHe ca oBor JioKaliirreTa, ¢
0 63iipoM fla 0OjipetjHBaiBe BpcTa imje 6hjio noBepeHo cnemijaJiHCTH, h jia iinjejjHa BpcTa
Hiije najiecoHTOJiomKH jtoKVMen'roBaiia. Oji noMohn je HeKOJIHKO riysjiHkoBaHHX c{)oto-
rpac}H)Hja (FaBejia, 1988: cji. 10-16), Majia cy HekH noTimcH hchoji (}D0TOrpachHja nor-
pemHH, Hiip. "cji. 10. fleo bhjihhc (Cervvs megaceros)"” 3anpaBo npHKa.3yje MaHjin6yjiap-
hii 3y6nii HH3 (P4-M3) Sus scrofa; "cji. 12. fieo BiuiHne (Sus scrofa)"" - HajBepoBaTHHje
ce pajin o (J)parMemy j(on>e BHJiHije Ursus spelaeus ca M3. Takotje, cimcak (J>ayHe
0jiJiHKyje MHOIHTBO TaKCOHOMCKIiX rpefflaK a.
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KoBit'iciiiiha iiehiiua

Hajiasn ce ceBepoiiCTO'IHO ofl KpynH>a, y cniiBy peTHHe JIHKOflpa, JieBe npHTOKe
Janpa. Hnje jie'raJbHHje cnejieojiouiKH ncTpaacHBaHa.

1985. rofliine eKHiia npnpofliia'iKor My3eja y Beorpa”y noceTHJia je iiehiiHy, h ca-
Kyniuia ocTaTKe nehmicKor MejjBejia Kojn cy ce Morjin nahii Ha noBpimiHii VHymrap
nehnne (vcmcho caoniuTeite FopjTaHe JoBanoBHh, KycTOca My3eja).

$ayna: Ursus spealeus.

Illa.iinpeiia nehnna

no3HaTa h Kao BeliHKa Pn6iiHTKa nehiiHa, najiasn ce y KJiHcypn peKe PHE6Hiiiie, y
cejiy Bpe>Kje, onuiTHHa MHOHima, 100 km jyro3anajjHO oj} Beorpajia. Yjia3, iimpHiic oko
20 m, iiajiasir ce neceTaK MeTapa H3Han naH am iter pe'raor TOKa.

ApxeojioniKa iicKoiiaBaira BpmeHa cy 1983. n 1985. roj*Hire (McTpa>KHBa'iKa CTa-

Hima rieTHHH,a h ApxeojioniKii HHCTHTYT H3 Beorpajja) (JeZ i Kaluderovié, 1986).
njiaH nehime h nojioacaj iicrpa>KHHX coiijin npnKa3an je na cji. 21.
Y cohjih A HCKonaBaita cy Bpmena jio KpeTn,aTKor jtHa nehime. OTKpiiBemi cy

KBapirapHH cejiiiMeHTH jieSjbHHe 80 cm. H3jjBojena cy 4 cjioja: rpH ropita, xojion,encKe
GTapocTH, ca ocraiiiiMa MJiaije npeiicTopnjcKHX Kyjrrypa, j*ok je neTBpTH cjioj cajtpacao
ennrpaBe'riijeiicice apTecjjaKTe. y cohjih B HCKonaBaiba cy BpmeHa jjo jtyénHe ojj 40 cm.
Y pejieiioiioilanoM cjiojy y obo] cohjth iipoHa})eHH cy cpejiiieiiajieojiHTCKH - MycTepii-
jeHCKH apTecjjaKTii (Jez i Kaludcrovié, 1986), Kao h oc'raiiii nehimcKor MejiBej*a. Ma-
Tepnja.ri ca ncKonaBaiba, apxeoJiomKH, Kao n najieoHTOJioniKii, Hajiase ce y HcTpaacn-
BaHKoj cTaHHHH neTHHD;a koh BaJbeBa.
cb6ayHa: Ursus spelaeus.

Cn. 21. n.naH IHanHTpeHe nehHHe ca o6e-
.neaceHHM noBpniHHaMa HCKonaBatba
(A H B) (Jez i Kaluderovi¢,
1986).

Fig. 21. Ground-plan of the Salitrena ca-
ve with excavated area shown (A
and B) (Jez and Kaluderovic,
1986).

PauaHiiHKa nehnna

Hajia3ii ce y Henocpejmoj 6jin3hhh MaHacTHpa PaBainma. yjias je mHpniie 7.2 m,
BHCHHe 4.5 m, Ha iraj*MopcKoj bhchhh ojt 235 m h CBera 6 m H3Haji KopiiTa peKe PaBa-
HHiie, jjecHe npHTOKe BejiHKe MopaBe. nehmia je H3rpaijeHa je y 6apeMCKHM Kpen-
ibamiMa, a meHa yKynHa jjy>Kima H3hoch 1049 m (Petrovi¢, 1976).

To je aiiTHBHa pe'ma nehima, ‘iiije je jnio MecTHMHIHO noKpiiBeHo peiHHM
IHIbyHKOM.
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Vi3 oBt: nehHHe (jioKajffiTCT "'Bpedio, yjias y nehiiHv kojj ManacTHpa PaBaHHije")
onHcaim CY ocraijH nehi-incKor MejjBena (Thipnh, 1952).

(tbayHa: Ursus spelaeus.

BncoKa iiehima

Hajiasn ce v KatbOHCKOM jjejiy peKe FpaijaH, 7 km jyacHO oji BalteBa, na naji-
MOpCKOJ bhchhh 0ji 375 m.

riehima ce cacTojn ojj npocTopaje ny»CHHe 12 m, na Kojy ce HacTaBJBajy ;jBa KpaTKa
6oqna KaHajia (cji. 22).

apxeojiouiKa ncKonaBan>a 1975-1984. rofl.
(archeological excavations 1975-1984.)

Fig.22 Ground-plan of lhe Visoka cave wiih excavated area shown (MiloSevié, 1985).

QU 1975. jjo 1984. rojjHHe Bprnena cy apxeojiomKa HCKonaBaiba (M iloSevic¢. 1984).
OTKpiiBen je npo<fHJi KBapTaprinx nacjiara jieojjbime npeKO 2.5 m, na komc je H3jjBojeno
7 cliojeBa (cji. 23), v KojiiMa cy npoualjeHH ocTann iuieiicTOHeHCKHX cncapa, u, no
TBpl)eH>y ay Topa ncKonaBama, najieojiHTCKH KpeMCHH n KourraHH apTecJjaKTii.

Oc'ranj-i njieiicToijeiicKH” cacapa caxynjoeHH tokom HCKonaBaH>a najiase ce y 3a-
Bojiy Sa reojioriijy h najieOHTO0JiOrajy KBapTapa XA3Y y 3arpeby, h jjcjiom Cy ny6jiii-
KOBaHii (Paunovié¢. 1991).

Oavna: Ursus speJaeus (Paunovié, 1991). ojjhocho, nehimcKH mcjjbcjj, nehiiHCKa
xnjena, ByK h Miiore jjpyre JioBJi>ene >KH-BOTHH>e (hs: M iloSevic, 1984: 655).

Ilehim a kojj Cen>a Biiiue PaiiamiHe

Oi'.aj JioKajiHTeT naBojjH 'finpnh (19.52) y cbom pa«y o ocTaniiMa nehHHCKor
MejiBejja Y 36iipnH lipnpoj'ira’ikoi Mv3eja Y Beorpajjy.
<t>ayna: Ursus spelaeus.
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Om.i.npcKa uehiiHa

H ajia3ll ce y arapv ce.na ouilBaiie, lonaji jiecne 0Gajie Kopi-iTCKe peKe. iipiiTOKc
Bejior TiiMOKa. Anpiuia 1992. roprae, ripejipar T>ypoBiih 113 reorpac|>CKor iracTHTVTa
CAMHY iiponaraao je y 0B0j nehiiHii rjon.y Biunrav nehiiHCKor MejjBejia, Koja ee cajia na-
Jia3ii y 36iipHH PyjiapcKO-reojioniKor cjjak\VliTeTa y Eeorpaj(y.

c&avna: Ursus spclaens.

Fig. 23. Visoka cave, longitudinal geological section (M iloSevi¢, 1985).
lleKima nehnHa - ! pa i;iii y iicTOMiioj Cponjn

OBaj jioKajinreT naBojm Tmpiih (1952) y cbom pajiy 0 ocTaiiHMa nehnncKor mcji-
Bejja y 36npu,n ripiipojiii.aHKor Myseja y Beorpajiv. nehiine noji obiim iimchom HeMa y
ny6jiiiKaiiHjii "JaMe n nehirae CP Cp6nje" (Petrovic'. 1976), a ¢ 063iipoM jia je toiio-
iihm "Fpajjan,” necT v Cp6njn, tiim ra je Teace JioH,iipaTH.

<J>ayna: Ursus spelaeus.

CHCTEMATCKH IHM JIIT OCTATAKA CHCAPA
H3 11l liIHFICKMX HAC.HArA CPBHIJE

Y obom norjiaBJBy jjaT je najieoHTOJiouiKH npiikas ocTaTaKa cncapa npoHai)eHHx y
ropHjonjieiicTo*eHCKHM cejjHMeirniMa nehiraa y Cpénjn. 3a CBaKy BpcTy HaBejieHii cy
jioKajiHTeTH Ha KojiiMa cy oTKpiiBeira, jjejioBii CKeliera (H3y3eB 3a MaTepnjali Kojn Hiije
6ho jiocTynaH ayTopy), MecTO uyBau.a Hajia3a h pa”oBH y KojiiMa cy onHcaHH hjiii na-
BejieHH y ciracKy cjiavne.

Insectivora

OcTaiin 6y6ojejia cv pejiaTHBiio peTKH y rOpn.0nJieHCTOD,eHCKHM nehiuicKHM nac-
jiaraMa Cp6nje. noTirav BehiraoM H3 ohiix nehiraa (CMOJiyhKe, BaciiJtcKe N BpejicKe) V
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KojiiMa je BpmeHO HcnupaH>e cejjHMeHaTa. Ha JioKajiHTeTHMa Ha KojHMa HHje Bpineno
HcnHpaite cejjHMenaTa, hhxobo 0flcycTBO ce ne moske CMaTpaTH noTBpijeHHM.

Mop4)OMeripnjcKe pa3JiHKe y O0HHOcy na peijeHTHe nonyjiau;Hje h ~ochjihc najia3e y
HpyrnM o6jiacTHMa Hiicy VTBp”~eue. OHe cy yocTajioM, Malio BepoBaTHe, ¢ 063iipoM Ha
H3pa5Keny pe3HCTeHTHOCT obhx BpcTa. CBe npoHal)eHe BpcTe h Rairac Haceli>aBajy obo
nojjp~*je.

OoCHJIIHH HaJiaSH HHCeKTHBOpa H3 pyrHX reHCTCKHX THHOBa nlieHCTOB(eHCKHX Hac-
jiara y Cp6njii ta.Ko”e imcy HO3HaTH.

Erimceus sp.

PncoBana: cj)eMyp sin., cljeMyp dext.
Mysej y Apaiit)ejioBu;y (Rakovec, 1965, Erinaceus europaeus).

Oochjihh oct3h;h je>Ka npoirat)eHH cy caMO y PncoBa’iH. Rakovec (1965) hx npnnH-
cyje BpcTH Erinaceus europaeus Linnaeus. npn TOMe fl;gjiHVHIHO jiobo;ui y cyMH,y njie-
HCTOu,eHCKy cTapocT 6ap jejjHor ojj j"Ba Hajia3a.

J],aHaaHbH apeaji pojta Erinaceus noKpHBa n;ejiy Cpénjy, ca bpctom Erinaceus conco-
lor Martin (npeMa Petrov, 1992), ojjhocho E. roumanicus Barret-Haniilton (npeMa
Buli¢ i Miri¢, 1967). Apeali BpcTe E. europaeusje jjanac jnocTa vjtajbeH oj? TepiiTopnje
Cpébnje (jy>KHa CKanjrriiiaBHja h '»uiajnia EBpona jjo TpmhancKor sajiHBa) (Holz und
jjajy ce y j?HVEH3HjaMa IVBKCHJie h MOpc})0JiorHjii BepTHKajme rpane jjoibe BHJiHite
(Krystufek, 1991: cji. 7, 8), jjok sa baiiKpai-iHjajiHH CKejier HHcy ycTanoBJbeHe. CnenH-
cpriiKa iipnnajinocT ocTaraKa hs PncoBaHe je, npeMa tomec, hojj 3li.hi<om iniTaiba.

Je»: naceJbaBa h OTBopene h inyMCKe npej“ejie (Petrov, 1992). Y njieHCTOneHCKHM
nacjiaraMa Efipone jaBJba ce oj* panor cpeju-bcr HlieHCTOitena, no npaBHJiy Kao peTKa
BpcTa (Kurten, 1968). Ho'HiiaT ;e H3 ropibonjieHCTOHeHCKHX Hacjiara cycejiHiix o6jiacTit:
XpBaTCKe (Malez, 1963), MaljapcKe (Janossy, 1986) h PyMyimje (Dumitrescu et al.,
1963).

Talpa europaea Linnaeus, 1758
(Cji. 24)

CMOQliyhKa iiehima: MaHjjn6yjia sin. (PI). xyMepyc sin.
PvjiapcKo-reoJionrKH c}iaKyjiTeT y Eeorpajiy (D imitrijevié, 1991).

BaciubCKa iichnHa: MaHjirréyjia dext. (P4, MI), MairjjH6yjia sin. (11-13, C). P inf. sin,,
2 P inf. dext., M1 inf. sin.. M2 inf. sin., xyMepyc dist., xyMepyc dist. juv.
PyjtapcKO-reoJioiiTKH clraKVHTeTy Eeorpany.

neTHiiMKa nchiuia: 2 c})parMeHTOBaiia xyMepyca.
PyjiapcKO-reojromKH cliak\Vrre-r y Eeorpajy.

<I>ochjihh najia3H Kprane o6yxBaTajy cbparMeirre jion,rrx Biuinna (cji. 24), h3ojio-
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pa3JiHKyjv Cé ojj peu,eimie eBponcKe Kpiiine (Dimitrijevi¢, 1991). OparMem'apHocT
najia3a OHeMOryhaBa MeTpnjcKy KOMiiapaiu-ijy ca peneTHHM hjiii dk>xhjihhm opiiMep-
HiiMa: cbhx neT xyMepyca (no jja 113 FIeTHiriKC h BaciiJtcKe nehiine h jejjan H3 CMOjiyh-
Ke iiehime) je oiin'eheiio, TaKO jja ce ne Mory H3MepHTH fly*nna KOCTHjy h iHHpniie
ennc[3ii3a.

Cji. 24. Talpa europaea Linnaeus M3 BaenJbeKe nehHHe. @) Chm(J3ho3hh neo .neBe joibe Bn.nnue €a cckvth-
hHMa h (iHHjaKOM; b) (Jjpat MenT neene jjoite BHiiHiie ca P4n M,.

Fig. 24. Talpa emopaea Linnaeus from Vasiljska cave. a) Symphysal part ol' the right lovver mandible
with incisor and canine; b) Fragment: of right lovver mandible with P4 and M,.

Y iiJiencTOHeny Cp6nje, cJdochjihii HaJia3H cy no3iiaTii caMO H3 nehHHCKIi-ix Hacjiara,
H3 naBejieiinx JioKalJinocTH. /laiiauiii>H apeaji o6yxBaTa Hejiy Cp6njy, on hhshjckik
nojipv’ija jio najiMopcKe BHciine ofl 2000 m. HajoMHJbeiuijH xa6iiTaT cy yMepeHO Blia>KHe
juiBane, Majia je 3acTynjbeHa y eKOJiouiKH pa3HOBpcHHM 6noTonnMa (Petrov, 1992).

KpTima ce y EBpomi jaBJLa 0jj cpefliter iuiencTOnena, peliaTHBHO 'iecTO y nocjiejt-
ifeeM HHTeprjiaunjajiy h nocjie/i;H,eM rjiau;Hjajiy (Kurten, 1968), Majja H3ocTaje y rjiau;H-
jajiHHM, Xjiaji;HOflo6 HHM HacjiaraMa ceBepue h ceBepiiHjiiM fleJioBHMa cpejjite EBpone, Ha
npi-iMep HeMauKe (Brunner, 1951).

Sorex arancus Linnaeus, 1758

CMOJiyhKa nehiuia: 1 MaKciuia sin.. 2 MaKcnna dext.. 6 MaHHiiyjia sin., 7 Mai-mii6yjia
dext.. Il inf. dext.. M1 sup. dext., M1/2 sup. dext..
PynapcKo-reojiouiKH cf»aKyjiTeTy Beorpafly (Dimitrijevié, 1991).

BpeiicKa iiehiiHa: nptipo)m>aHKii My3ej y Beorpa®y (MapKOBiih h HaBJioBHh, 1991).

Kyjy ce 0jj peu;eHTHe BpcTe (Dimitrijevic¢, 1991).

OBa Bpcra poBHHHe jaBJLa ce y EBpoiiH on cpeniter iuieHCTOii;eHa; y ropiteM iijibhc-
Toueuv u>eHH oc'ram-i cy 6pojHi-i, h najiase ce npn6jiH>KHO y jianamitoj o6jiacTH pacnpoc-
Tpaiteaa (Kurten, 1968).

Halia3ii ce y iiajpasjiuuHTujhm 6HOTONHMa - uiyMe, TpaBHaTe MOHBape, iuiaHHHCKe
06jiacTH usiiaj® rpam-ma iuyMa (Kurten, 1968). JlailamiBH apeali pacnpocTpau>eu>a Bpc-
re o6yxBaTa u,ejiy Cp6njy (Petrov, 1992).
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Sorex minutus Linnaeus, 1766
(Cji. 25)

CMOJiyhKa nehtiHa: Maiiflii6yjia dext. (M1-M3). ManjiH6yjia sin. (MIl. M2), Maimn6yjia
sin. (aiv. M1-M3).
PynapcKO-reoJiomKii c})aKyjiTeTy Beorpajjy (Dimitrijevic¢, 1991).

BaciiJbcKa uehmia: | sup. sin.. | ini'. dext.
Py/(apcKo-reoj[omKH rjjaKVjrreT'y !-jeorpaiiy.

Majio6pojiiH (jjociiJiHH ocTan,ii naTyjbacTe poB'-mne, oTKpiiBenH y CMO0JiyhKOj n
BaciiJbcKoj nehHHH (cji. 25), ne pasjiHKyjy ce no Mopcjjojiornjn ira flHMensnjaMa ojx
peneirnie upcTe.

Cji. 25. Sorex niinutus Linneaus H3 BacnJtcKe
iiehnne. a)l sup. sin., b) I inf. dext.
Fig. 25. Sorex minutus Linnaeus frora Va-
siljska cave. aj | sup. sin, b) t inf.
1min dext.

UaTVJtacTa poBHHH,aje nosnaTa hs iuiHOnena, Biilia®paiiKa, cpejjiter n Kaciior iuie-
iicTOHena, a jianac je pacnpocTpan.ena CKopo no nejioj Euponn, ochm MejiirrepaHCKHK
ocTpBa Il M6epnjcKor noliyocTpBa (K urten, 1968). JlaHamH.ii apeaji pacnpoc'rpaiten>a
o6yxBaTa ijejiy Cp6énjy, ojt HH3HjcKHX noj(py'ija jjo irinaj! rpaiuine myMa (Petrov, 1992).
HacejbaBa cyBe, pejiaTHBHO 0TBOpeHe, hjih rpMOJiHKe npocTope (K urten, 1968).

Crociduia leucodon (Hermann, 1780)
(Cji. 26)

Bacn.ii>cKa iiehHHa: cjDparMeiiT MaKCHUJie sin. (I sup., Al. A2), (JjpameHTMaKCHIie (I sup.

sin.). ManjinéylJia sin. (M1-3, fragm. i, A1 h A2). Maiij(ii6yjia dext. (M2). i sup. sin.
Pyj}apcKO-reojioiHKH (J)aKyjrreT y Beorpajiy.

BpejicKa neliiiHa: llpHpojjita'iKH My3ej y Eeorpajiy (MapKOBiih n FlaBJiOBiih, 1991).

Oochjihh ocTanii nojpCKe poBHHite H3 BacHJoCKe nehHHe ne pa3JiHKyje ce oji pe-
ueHTiie BpcTe Mopc|x)JiouiKH iih no jjHMeH3HjaMa (cji. 26). fly*HHa MaiijiH 6yjiapnor mo-
Jiapnor nii3a H3Hoch 4.10 mm, flOK je 3a peneHTiiy BpcTy cpejnte EBpone BapHjannjcKH
pacnon 3.90-4.70, a 3a cbocHJrae najiaae H3 Pisede y HeMaTKoj (KacHH rjiannjaji h xo-
JioneH) 3.80-4.30 mm (Heinrich, 1983).

1 lojpCKa poBHHNa ce y EBponn (oj* <J>paHnycKe Ha sananv jjo PyMynnje, MaljapcKe
HMexocJioBaiKe Ha HCTOKy) jaBJta ojj cpejjiter riJiencToneHa (Kurten, 1968).

HacejtaBa npeTeacno npocTope 6e3 myMa, ajm je necra h y xpacTOBHM myMaMa.
flaHannfcH apeaji 06yxBHTa nejiy Cp6iijy, oji HH3iijcKHX riojipyTja jjo HajpdopcKe biichhc
0ji 2100 m (Pefrov, 1992).
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Chiroptera

Oochjihh ocxami cjieniK MHineBa jio HeflaBHO cy 6i«ih n0TnyHO Heno3Hara y Cp6njii.
OTKpriBeHH cy Ha JiOKalJiHTeraMa Ha KojHMa je BprneHO Blia>KHO iipocejai;aii.e ceijnMenaTa, a
y obom paay ce npBH nyT ”aje h>iixob najiecoHTOJioniKH onnc. Y CMOJiyhK0j nehHHii
npoHai)eHe cy nBe cjjparMenToiiaiie sjoihe Biuinne ca TpehHM MOlJiapHMa Yy ajiBeojiaMa, Ha
O0CHOBy Kojnx Hiije Morjia 6hth H3BpiHena hh reHepHHKa o~pe~a (Dimitrijevic¢, 1991).
OcTaiHi H3 BpejicKe nehiiHe HHcy onHcaHH, a y nonHcy c|)ayHe naBe”eHe cy HeTiipn BpcTe:
Rhinolophus hipposideros Beclist., Rh. meheiyi Mats, Rhinolophus sp. n Myotis myotis
Boruh. (MapKOBiih h llaBJioBHh, 1991). Moace ce TaKoije pehn jsp pacnpocTpaiteiie
cjiennx MiimeBa y penenTHoj cj)ayHH Cp6nje Hiije 6iuio npe/jMeT fleTaJBHicc npoyHaBaita, Kao
mro je to cjiynaj ca ApyrHM chthhm CHcapHMa, 6y6ojeHHMa h rjionapHMa (Petrov, 1992).

Cti. 26. Crocidura leucodon (Hermann) H3 BaaiJbCKe ne-
hHHe. OparMeHT jieBe ropfte BH.nHiie ca 1, A1 H A2.

Fig. 26. Crocidura leucodon (Hermann) from the Va-
siljska cave. Fragment of left upper jaw with I, Al
and A2.

Rhinolophus ferrumequinum (Schreber. 1774)
(Ciji. 27)

Bacn.i.cKa nehima: Manp(H6yjia sin. (12-M3), MaHjjH6yjia sin. (M2-3, CBe ajmeojie),
MaHHH6yjia dext. (M2-3, cBe ajiB.), MaHHH6yjia dext. (C-P4, aliB. 11-2, MI).

OcTaiiH BpcTe Rhinolophus ferrumequinum, HajBeher npeflCTaBHHKa po”a Rhinolo-
phus, npoHatjenn cy y BacHJi.cKoj nehHHH h npencTaBJbeHH (JrparMeHTOBaHHM MaHflii-
6yjiaMa. Ha jeflHoj je OHyBaH totobo KOMnjieTaH 3y6iiH HH3 (HeflocTaje caMO npBH ce-
KyTiih) (cji. 27a), nnja je flyxHHa 10.6 mm, "ok ce Ha jom na j*BeMa Morjia H3MepHTH
ajiBeojiapHa /ty>Kirrra 3y6Hor Hii3a (9.8 h 10.6 mm). Ha je/]HOM npHMepKy 3ana»ceHo je
noTnyHo o/icycTBo ajiBeojie 3a Tpehir npeMOQlJiap (cn. 276).

BejiHKH noTKOBH'iap ce y EBponn jaBJta ce o™ cpejjHber nliencToneHa (Topal,
1979). Y ropmeM nlJieHCToneHy oBa BpcTa je no3HaTa H3 nehHHCKHX lJioKajiHTeTa y
IHnanrijH, Opami;ycKoj, Ma”™apcKoj (Sevilla, 1988), y XpBaTCKoj H3 BeTepHin;e (Ma-
lez, 1963), iry EyrapcKoj H3 nehHHe Bano Knpo (W oloszyn, 1982).

flaHac HacejtaBa nonpyHje jy>KHe EBpoa3Hje, o/i nHpiiHejcKor nojiyocTpBa Ha

BpcTa (KrysStufek, 1991).

Rhinolophus hipposideros (Bechstein, 1800)
(Cji. 28)

lleTHHHKa nehiiHa: MaKCHJia dext. (P4-M3; ajiBeolia P2, C)
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Cji. 27. Rhinolophus ferrumequinum (Schreber. 1774) H3 Baara>cKe nehime. a) niand. sin. (12-M3). b)
mand. dext. (M2-3).

Fig. 27. Rhinoiophus fenumequinum (Schreber, 1774) from the Vasiljska cave. a) rnand. sin. (12~M3),b)
mand. dext. (M2-3).

Cji. 28. Rhiriolophus hipposideros (Bechstein, 1800). Max. dext. (P4-M3) H3 lleTHiMKe nehHHe.
Fig. 28. Rhinolophus hipposideros (Bechstein, 1800). Max. dext. (P4-M3) from the Petnicka cave.
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Bpe.ncKa iicluma: Hptrpojjiba'iKH My3ej y Beorpaj];y (MapKOBiih h 1laBJiOBHh, 1991).

OparMeHT jjecHe ropfte Biuiime Majior noTKOBii'iapa OTKpHBeH je y lleTHH'iKoj ne-
hnuii. Ha npniiajiHOCT BpcTii Rhinolophus hipposideros yKa3yjy j*HMeH3nje, Kao n pac-
nopeji h rpal)a npeMOJiapa: alJiBeOJia aa jipyrn npeMOJiap jacno pa3flBaja ajiBeojiy 3a
KaHHH OH 'ieTBpTOi' npeMOJiapa (cji. 28). HyacHHa 3y6nor iinsa je 5.2 mm, jjok kojj pe-
Heiminx nonvJiam-ija Bapi-ipa y pacnoHy 5.0-5.6 mm (Miller, 1912).

OBa BpcTa cjienor MHiiia jaBJta ce y EBponn oji j*oiter nJietHCTO”ena (Sevilla,
1988). Y ropi-heM iuieHCToii,eHy nosiiaTa je H3 nehHHCKHX JioKajiHTeTa y cl>paHiiycKoj,
Ma”apcKoj h IllnaiiHjH (Sevilla, 1988), y XpBaTCKoj H3 BeTepiiiine (Malez, 1963), y
ByrapcKoj i-o iiehniie Ba'io Knpo (W oloszyn. 1982).

Jlaiiac nacejbaBa 3anajiHy, cpejjmv h jy>kHy EBpony, KaBKa3, TypKecTaH h Kara-
Mi-ip. y JyrocjiaBi-iji-i h jiejioBHMa 6iiBiue JyrocjiaBiije, necTa je Bpcra (KryStufek, 1991).

Rhinolophus euryale B lasius, 1853
(Ciji. 29, Ta6ejia 1)

BaciiJtcKa iiehima: 14 cjjparMeirrobamix MaKciuia. 16 cjiparMeHTOBaHHX Manjni6yJia

dext.). MaKCHlJia dext. (?P3, P4-M3, alv. C). Maiijtnéyjia sin. (I11-M3).
PyjiapcKO0-re0JiOHiKii cj)aKyjiTeT y Beorpafly.

Haj6épojHHjH ocTau,H pojta Rhinolophus, n Chiroptera yonurre, nponaheiiir y Bacnjr.-
CKoj Il [IcTnri'iKoj nehi-iHH, npi-inajiajy BpcrH Rhinolophus euryale Blasius. Mopcfiojioui-
M atschie. Oj( npBe ce pa3JiHKyje no 06jniKy nocTepiiopHe HBime neTBpTor npeMOQJiapa,
Koja je koji Rh. blasiiCKopo npaBa (Miller, 1912), jjok je koji Rh. euryale KOHKaBHa (cji.
29a). Ojt Rh. mehelyi pa3JiiiKyje ce no jii-iMeH3iijaMa M3KchjiapHor h ManjjH6yjiapHor
3y6Hor HH3a (Ya6. 1). Ha MaHj(i-i6yjiapHOM 3y6HOM HH3y 3anaaca ce Oj*cycTBO P3 Ha Tpn
npiiMepKa H3 BaciutcKe nehirae h jejinoM H3 neTHi-raKc nehirne. Ha cjiiiuh 29 npi-iKa3ane
cy jioir.e BiiJiime oBe BpcTe ca TpehiiM npeMOJiapoM Ha Mecry (cji. 29b), ca iropMaliHo

TaGejia. 1. Jij'>KHHe ropiber n noiier 3ySnor HH3a (C—M3) Rhinolophus euryale h Rh. mehelyi.
Table. 1. Lengths of the upper and lovver tooth—ows (C—M3) Rhinoiophus euryalJe and Rh. mehelyi.

max. niand.
Vasiljska p. 63-6.7 6.7-6.9
RI1i. euryale Petnicka p. 6.6 7.2
recent* 6.2-6.6 6.4-7.0
Rh. rnehelyi recent* 6.8-7.0 7.0-7.4

* Miller, 1912

OBa BpcTa cjienor Miiraa no3iia'ra je hs KBapTapnnx nacjiara IllnaHiije, <J>paHii;ycKe,
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EBponH, ceBcpnoj Arjipiiun, Majioj A3Hjn, Ha KaBKa3y, y TypKecTan h HpaHy, TaKo”"e v
ToiumjHM jieJioBHMa npocTopa finBiue JyrocjiaBiije (KryStufek, 1991).

Cji. 29. Rhinolophus euryale Blasius, Bacn;i>CKa nehiffla. a) MaKciiJia sin. (C-M3), b) MaHnn6yjia sin.
(P2-M3),c)MaHaiibyjia sin. (P4-M3),d) MaHflHQyjia sin. (M1-M3).

Fig. 29. Rhinolophus eurynlc B lasius, Vasiljska cave. a) niaxilla sin. (C-M3), b) mandible sin. (P2-M3),
¢) mandible sin. (P4-M3), d) mandible sin. (M1-M3).

Myotis myotis (Borkhausen, 1797)
(Cn. 30)

Bpejicita nehinia: Upnpoflii.a'iKii My3ej y Beorpaiiy (MapKOBiih h 11aBJiOBiih, 1991).

lleTHH'iKa nehima: M1 sup. dext.
Pyji;apcKO0-re0JiOiiiKH 4>aKyijiTeT y Eeorpafly.

HonmnhKa nehnna: MaKcana sin. (P4, MI), MannH6yjia dext. (MI-3, alv. P3, 4), mhh-
anbyjia dext. (M2, 3).
PvflapcKo-reojioiHKH c|)aKyjiTeT y Eeorpajiy.

floiie Biunme BpcTe Myotis myotis, HajKpynifflje BpcTa poj*a, npona”eHe cy y BacHIbCKoj
nehHHH, jiok je y IJeTHHHKoj nehHHH Hcra BpcTa ojipetjeHa Ha ocnoBy H30ji0OBaHOr
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iopH.er MOJiapa. MoptJjoMeTpnjcKe pa3JiHKe y o*Hocy Ha pencii'mv nonyjiaHHjy hhcv
VO'ieHe.

Cn. 30. Myoti,i myotis (Borkhausen) m llonunihKenehHHe. AecHaMaHnH6y.ua dext. (M -3, ajiB. P3, 4).
Fig. 30. Myotis myotis (Borkhausen) from the PopSi¢ka cave. Right niandible dext. (M 1-3, alv. P3, 4).

Oochjihh ocTanii BejiHKor mnuiMHiiia cy pejiaTHBHO peTKH. rio3HaTH cy H3 PyMy-
HHje n yKpajiuie (W oloszyn, 1982), TaKolje ii3 IllnaHHje h c[)paiinycKe (Sevilla, 1988).

flanac nacejbaBa 3ananny, cpeflHby h jy*ny EBpony, 3aTHM YKpajHHy, Maliy A3Hjy,
JIn6aii n riajiecTHHy; y Cp6i-ijn h na npocTopHMa dHBiue JyrocjiaBHje ripepcTaBJba pe-
jiaTHBHo ’iecTy Bpcry (KryStufek, 1991).

Myotis blythi (Tomes. 1857)
(Cji. 31)

lleimi'iKa nchima MaKCHJia sin. et dext. (P2-M3, ajiB. 11-C)
PyjjapcKo-reojiouiKH (J)ai<;yjiTeT y Beorpafly.

lloinuuhKa nchiina: MaHflitGwlia dext. (C-M3. aliBeojie 11-3), MaHi-ibyjia dext. (P3-M3,
ajmeojia 11-P2), Maiijuibyjia dext. (12-3, C, M I-3. ajiBeojie P2-4). Mannn6y;ta dext.
(M1-3. ajiBeojie 11-P4).

Pv/tapcKO-reoJiouiKH cf)aKyjiTer y Beorpafly.

‘hocHjnui ocTami Majior inHIUMHUia 06yxBarajy cjiparMeiiT jio6au>e (pocrpyM) U3
rieTiiiiHKe uehmie, h ’ieTiipii flo6po o'iyBane jioibe BiiJiHue OTKpHBerie y lJonmii’iKoj
nehimii. Jly>Kima jejine n0TnyHO oTiyBane MaHjuibyjie je 16.5 mm (cji. 316), a j(y>KiHia
MaHj)n6yjiapuor 3y6nor mi3a napirpa y pacnony 10.2-10,6 mm. Ha MaKcium H3 neTHH'i-
Ke nehime (cji. 31a), y aliBeojiaMa na JieBOM h JiecnoM 3y6noM HH3y nejrocrajv caMO
ccKVTiihn n o’utaHH (j"y>Kima C-M3 iishoch 8.1 mm).

HajcrapHjii najia3 OBe Bpcrre Be3yje ce 3a nJiHOHen (Topal. 1983). T okom KBapTapa
najia3ii ce tia miioi hm JioKajiiiTeTiiMa y Illnamijn, OpaHnycKoj, HeMa’iKoj, MeuiKoj, Ayc-
Tpiijn ii Ma”apcKoj (Sevilla, 1988). Y iiehiinn Ba’'io Knpo y ByrapcKoj ocrau(ii OBe
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Bpcxe Haj'ieiuhH cy Meijy cjieuiiM MiuueBHMa, h jaBJbajv ce v roTOBO cbhm luieiicToueH -
CKHM cjiojeBHMa (W oloszyn. 1982).

Jfanac naceJbaBa cpe/ioseMHe 0GjiacTii EBpone n ArfipiiKe, npeKO Malie Asiije,
KaBKasa h ABraHiicTaiia jio XHMaliaja. Ha BajikanckOM nojiyocTpBy n JyrocjiaBiijn
Hajia.3H ce y oSjiacTHMa nopi yTiinajeM cpefloseMiie KliHMe (KryStul'ek, 1991).

$ %

Cji. 31. Mvotis blvrhi (Torues). a) MaKcu.ua (P2-M3,
HIIB. ||-C) H3 neTHHHKe nehnne. b) flecna Man-
3Rf>y.ia (P3-M3. aiiB. 11-P2) H3 rioiiiniihKe ne-
hnne.

Fig. 31. Myotis blvthi (Toines). a) maxilla (P2--M3.
alv. 11-€) from the Petnicka cave, b) righl
mandible (P3-M3, alv. 11-P2) from the Pop-
Sicka cave.

Miniopterus schreibersi (Kuh1 1819)
(Gi.32)

lleTiiiPiKa iiehinia: MakCHJia sin. (P3-M3)
PyjiapcKo-reojiomKH (flaKyjrreT Pr<l>y Beorpaxy.

llonranSiKa uehuua: Manj(H6yjia sin. (P3-M3, aiiBeojie H-P2)
PyjiapcK()-reojiouiKH cj3aicyjiTeT y Eeorpajiv.

OcTauH jiyroKpiuior Kpnnama npejicTaBJbeHii cy cfiparMeHTOM ropH>e Biijuuj;e (cji,
32a) H3 11CTHii'iKe nehniie h jjoSpo oHVBanoM jioihOM bhjihiiom (cji. 32b) H3 nonuiuhKe
nehiuie, ca KapaKTepncTiuiHHM pacnopeflOM h iiponopipjaMa npeMOlJiapa y jioaoj h
ropiboj bhjihhh. JJ,y>Kinia M anjp6yjiapHor 3yénor HH3a je 7.1 mm.

na BeheM 6pojy jioKajurreTa y UlnaHHjH, <I>paiinycKoj, AycTpnji-i, MaijapcKoj, PyMyiinjn
Il EyrapcKoj (Sevilla, 1988).

Jlaiiac nacejtaBa Tonny 30iiy najieapKTHKa (W oloszyn, 1982).
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OcTaim nyroKpnjioi' Kpi-uiama npeflCTaBJbeHii cy cljparMeHTOM ropine BHJinne (cji.
32 a) H3 neTHHHKe nehmie n j(o6po ouyBanoM hoi-bom bhjiithom (cji. 32b) H3 noinimhKe
nehime, ca KapaKTepucTiniHiiM paciiopeflOM h nponopniijaMa npeMOJiapa v floihoj n rop-
itoj BHUiiiHH. JHy>KHHa MaHfIn6yjiapHor 3y6nor miia je 7.1 nnn.

Oociuiiin ocTar(H no3HaTH cy y EBpomi on HJiiiogeHa, a tokom KBaprapa iiaijenn cy
na neheM 6pojy .uoKajiirreTa y IlinaHiijir, <J>paHii;ycKoj, AycTpnjn, Mai)apcKoj, PvMvnHjn
if BvrapcKoj (Sevilla, 1988).

flanac HacejbaBa tohjiv 3ony najieapKTHKa (W oioszyn, 1982).

1min

Cji. 32. Mmopterus schmibersi (Kuhl). a) jieBa mhkchjih (P3-M3) m ncruiroKc nehraic. 6) .icbh Mananovjia
(P3- VI3) H3 rionmHhKe nehiiHe.

1u. 32. Miniopterus sc/uvibemi (Kuhl). a) inaxilla sin. (P3—M3) from the PetniCka cave. h) mandible sin.
(P3—M3) from (he PopSicka cave

Lagomorpha

Lepus sp.
(Ta6ejia 2)

PncoBaMa: rjDCMvp sin. dist.
Mv”ej y ApanlpejioBHV (Rakovec, 1965)

CMo;iyhKa nehnna: CJeMvp sin. juv.. ni6iija dex! dist.. KaliKaneyc sin. juv.. Mc Ill. 2 Ph 1.
PyflapcK o-reojioiH K ii c}jakViiTery Beorpajiv (D im itrijevié. 1991).

clist.. mi6iija sin. clist. KajiKaneyc dexf.. Mf Il dexf.. Mt Il dext.. Mt IV dext.. Mt \7
dext.
PyjiapcKo~reojiouiKH cliaKyjirrerr v Eeorpajiy.
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BpejicKa nebnna: pajpjyc sin. dist., yjma dext. prox.. 2 KajiKaneyc dext.
ripHpog;H.aTKH Mysej y Eeorpajj (Lepus europaeus Palias, MapKOBHfe h 11aBJiOBHh,
1991).

lleTHHMKa nehiHia: enHCTpoc}3eyc juv., nejiBHC sin., 2 pelvis dext.. paflHjyc sin.. yjnia
sin., yjnia dext., yjraa sin. prox., THSnja sin., Mt Ill dext.. Mt V dext.. Ph I.
PyflapcKo-reojiomKH t})aKyjiTeT y Beorpany.

HpeKOHOHiKa nehnua: Mt Il sin. prox.

Fojieivra flyiiKa: Mt IV sin. prox.
PvflapcKO-reojioniKH 4>aKyjiTeT y Beorpafly.

Majta oTKpHBeHH na pejiaTHBHO BejmKOM 6pojy JioKajiHTeTa, oc'raipi 3en,a, ncKJby-
hhbo jtejioBH BaHKpaHHjajinor cKejiera, MaxoM cy Majio6pojHH, h TaKo cj)parMeirroBaHH
sm iraje Moryha ii,nxoBa ciretuKliH'iKa onpej[6a. JeflHHo ce 3a Hajia3e iis Baci-iJoCKe ne-
hHHe Moace pehn jja je BepoBaTHiija npexnocTaBKa #a npHnaj[ajy eBponcKOM 3eu;y, ¢
06sHpoM na fIHM6H3Hje Tii6Hja Koje ojiroBapajy BpenHocTiLvia 3a BpcTy Lepus europaeus
Pallas, a npeBasiuiase BpejniocTH sa Bpciy L. timidus Linnaeus (ra6ejia 2).

Ta6ejia2. Lepus sp., TiiGnja (mm)
Table 2. Lepus sp., tibia (mm)

1 2 3 4
Lepus sp. Vasiljska pecina; n=3 158.8 7.3-8.9 16.2-18.3  10.2-10.8
L. timidus Vetemica (Malez, 1963) 140.0-140.2 8.5-8.6  14.2-143 9.9-10.0
Pavlov (M usil, 1955) 12.8-149  8.0-10.5
Jungfemhohle (Heller, 1960) 134.3-148.0
Jaurens (Lopez Martinez, 1980) 128.8-146.6  6.6-7.7 14.1-16.8 8.9-10.4
L. europaes Hrvatska, holocen (Malez, 1963) 6.4-7.9

1 fly>KHHa (length), 2. MHHHMRJina mnpnHa flHjacjjH3e (minimal breadth of diaphysis), 3. MenHO-JiaTepaJnia
uiHpHHa MHCTgjTHe eriHfj)H3e (medio-lateral breadth of distal epiphysis), 4. aHrepo-nocTepHopHa uinpnna
HHCTaJiiie enniJiHSe (antero-posterior breadth of distal epiphysis).

Y o6jiacTHMa 6jihckhm hhihhm KpajeBHMa poj? Lepus je nosnaT oj? floiter iuieHCTO-
Heiia (Kowalski, 1958).

Oehotom pusilla (Pallas, 1769)

CM<»liyhKa neluiHa: MaKcaaa sin. (P4-M3), 2 MaKCHlia dext. (P4-M3); MaKciuia sin.
(P4), MaKCHJia sin. (1), Manjpi6yjia siri. (P4-M3), MaHjp6yjia dext. (P3. M1-3), ManjjH-
6yjia dext. (P4-M3). | sup. sin.. | sup. dext... P3 sup. dext., P4 sup. sin.. 2 P4 sup. dext.,
2 MI/2 sup. sin.,, MI/2 sup. dext.,, 2 M3 sup. sin., M3 sup. dext., fr. M sup.. P3 inf. sin..
M1/2 inf. sin., 2 MI/2 inf. dext.

1991).
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BacnjtcKa nehiiHa: cJjparMeHT MOJiapa.
PyAapcKO- re 0Ji0iiiKH c})aKyjri'er y Bcorpajiy.

BpejicKa nehiina: npHpo,[iH.auKH My3ej y Beorpa,D(y (MapKOBHhh h FlaBjioBHh, 1991).

MopcjjoJiouiKe KapaKTepncTHKe ocTaTaKa H3 CMOJiyhKe nehHHe He pa3JiHKyjy ce op
<J)Cchjihhx ocTaTaKa H3 njieHc'iviicila EBpone, a riHMeiisnje BHliHne h 3y6a ojiroBapajv
cpefllite KpyHHHM >KHBOTHH>aVR (FIHMHTpnjeBHh, 1988).

Oochhhh ocTaiin CTencKe 3BHMKjiape ce y CTapnjeM njieHCTOii;eHy jaBJLajv y hcto’i-
hom Jiejiy cpejiHic EBpone, a y Mlia“eM njieHCTOii;eHy H>H apeaji ce nponiHpyje h Ha 3a-
nocjiejHfcer rjiannjajia, Kajia ce jaBJBa h y XpBaTCKoj (Malez, 1979a), PvMvnnjn (Du-
mitrescu et al., 1963) h ByrapcKoj (Sych, 1982). Kpo3 Cp6njy npolia3H jy>Kiia rpa-
HHHa paciipocTpan.ei-Ba OBe BpcTe. Y KapnaTCKOM 6aceHy npiicyrHa je jio Kpaja aTJiaH-
THKa (Kordos, 1983).

JlaHac HacejtaBa jiejioBe u;eHTpaliHe A3iije h hctohhot CH6npa (Bo6phhckh h
jip., 1944). >Khuh y cTencKoj o6jiacTH ca KOHTpacTHOM kjihmom (rypeeB, 1964). Y
EBponn ce y KBapTapHHM HacjiaraMa jaBJba y acoijnjamijh ca BpcTaMa KapaKTepnc-
thhhhm 3a XlJiajnie apKTii'iKe cTene (Chaline, 1975), anH Halia3H H3 Hannix o6jiacTH h H3
Mai)apci<e y xojioneHy, noKa3yjy Jia je 3a i-beiio pacnpocTpaiheii.c y Maitoj Mepn ojijiv-

Rodentia

OcTan;H rnojiapa iiajBehiiM jiejioM iioTH'iy H3 ohhx nehHHa y KojiiMa je BpmeHo
BliaacHO npocejaBaH>e cejiHMeHaTa (CMOJiyhKe, Bpejici<e, BacHJiICKe h lleriin'ii<e iiehii-
He). Ha JioKajiHTeTHMa ca i<ojnx cejiHMeHTH HHcy HennpaHH, h>iixobo ojicvctbo ce iie mo-
>Ke CMaTpara noTBp~eHHM. BpojHHjn ocTan;H BehHHe BpcTa npoiiai)eiiii cy y CMoayhKoj
h BpejicKoj nehmiH. OcTann H3 CMOJiyhKe nehnne jieTajiuro cy onncaHH (D imitrijevic,
1991), jiok cy rjiojiapn H3 BpejicKe nehHHe, 3a Koje je paHHje jiaT caMO iioinic BpcTa
(MapKOBiih h naBlJioBiih, 1991), npejiMeT HCTpaacHBaita Koja cy y TOKy y npnpoji-
n>a'ikKOM My3ejy y lieorpajiv-

Sciurus vulgaris Linnaeus, 1758

Bacn.i.cKa nehima: P4 inf. dext.
PyAapcKo-reojiomKH <fiaKyjrreT y Eeorpajiy.

MopcjioJiorHja h jpiMeH3Hje KpyHe (jiy>KHHa 2.2 mm, mHpima 2.3 mm) jioiber 'ieT-

na nojaBa iijih ojipa3 BapiijabHJiHocTH koji HCTOBpeMeHHx nonyjiaH,Hja, H3bojihmo OBaj
nojiaTakK, jep cy 3a peneHTHe BeiiepriHe yo6rriajeiia xpn Kopena koji jion>er neTBpTor
npeMOQJiapa (Miller, 1912), ok cy Ha ({rocriJiuriM MaHjiH6yjiaMa H3 nehmie Fuchsenlochy
HeMaiKoj (Heller, 1955) h BeTepiiHi"e y XpBaTCKoj (Malez, 1963) pa3BHjeHe caMO no
jibc ajiBeojie 3a P4.
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Oochjihh oc'ranii BeBepiin,e flo cajjfa Hiicy 6hjih OTKpHBenn y Cp6iijn. Y EBponn cy
no3iiaTH H3 nocjiefliter HHTepraau,Hjajia n nocTr'jramijajia, hok je BehiiHa Hajiasa 113 noc-
Ke npeliejie ojf ApKTHKa ji;o Meprrepana (Van den Brink, 1968). Thhitoih je h HCKIby-
‘uibh cranoBHHK myMa.

SpermophiJdas citeJlus (Linnaeus. 1766)

CMOQJiyhKa iiehmia: M2 sup. dext., P4 inf. dext.
PynapcKO-reoJiomKH 4>aKyjiTeTy Eeorpajjy (Dimitrijevic¢, 1991).

BpelicKa nehnna: npHpoHH.aHKii Mysej y Beorpafly (MapKOBiih h IlaBJioBHh, 1991).

ripHNnajjHOCT BpcTH najia3a 113 C,MQJiyhKe nehiiHe yTBp”ena je i-ia ochob}' rpa”e ko-
pena j(onxer 'ieTBpTor npeMOJiapa (D imitrijevic¢, 1991).

<POCHIHH OCTaHIl HO3HaTH Cy H3 QVOCILHHN 06j13CTH, 113 ropH.OHJieHCTOHeHCKHX ne-
hiiHCKHX nacjiara EyrapcKe (Kowalski and Nadachowski, 1982), PyMymije (Dumi-
irescu et al., 1965) h XpBaTCKe (M alez, 1986).

flanac >khbh y CTencKkHM o6jiacmiMa HCTOHiie EBpone, ca 3anajiHOM rpaHimoM apeajia
Koja Hjie Kpos AycTpHjy, rioJBCKy h HeManKy (Kowalski and Nadachowski, 1982). Y
Cp6iijn HacejbaBa BojBojiHHy h H30JiOBane Jtejiose HCTOine Cp6nje (oicoliHHa JIHMHipoB-
rpajia ri BjiacnncKor jesepa) (Petrov, 1992), Thhhhhh je CTaHOBHHK ctrencKiix o6ji:acTH.

Castor ef. fiber (Linnaeus. 1766)

PifcoBa”a: I inf. sin.
My3ej y Apan“ejioBU,y (Rakovee, 1965).

flo cajjacy ocTanji na6pa y Cp6njH, y nacjiaraMa njieiicTOHeHCKe crapocni, nponaheini caMo
y PHCOBaHii (Rakovec, 1965). Jlanac raBHme HeMa.y Cp6njH, hiiy cycejHIHM o6jiacrHVa.

ctociiJimi ocTaiui Kojn ce npniiHcyjy Bpc'rii Castor /ifterjaBJkajv ce oji no'ieTK. ujie-
iicTOnena, a 38THM nocToje KoiiTHnyiipaHH noflau;H Kpo3 n,eo cpejptH h Kacrni Hlieiic-
Ton;eH. Tokom xojiou;eHa je pacnpocTpaii.eibe jjabpa y EBponn iispasHTO pejivmipaHo,
'raKo jia ce jjanac ii3Bopne nonyjiau;nje Hajia3e caMo y hckhm jielioBiiMa CKaHjiniiaBiije, y
cjuiBOBHMa Pone HEji6e, Kao h y iiCTO'iiioj EBpoiiH (Kurten, 1968).

Jha6ap je yBeK Be3an 3a Bojrene TOKOBe y myMaMa hjih myMO—etchckhm o6jiacTHMa
(Musil, 1985).

Glis giis (Linnaeus, 1766)

CMOQliyhKa nehmia: P4 inf. dext.
Pyji,apcKo-reojioniKH c}>aKyjiTeT v Eeorpajiv (D imitrijevié, 1991).

BaciiJbCKa nehHHa: 19 P4 sup. (11 sin., 8 dext.), 13 M1 sup. (7 sin., 6 dext.). 20 M2
sup. (10 sin., 10 dext.), 12 M3 sup. (1 sin., 11 dext.), 12 P4 inf. (7 sin.. 5 dext.), 13 VII
inf. (7 sin., 6 dext.). 10 M2 inf. (4 sin., 6 dext.). 14 M3 inf. (8 sin., 6 dext.).
PyjTapcKO-reojiouiKH <J)aKyjiTeT y Eeorpa’y.
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BpejicKa neliHHa: llpMpojiHia'iKii My3ej y Eeorpany (MapKOBHh h ElaBJioBHh, 1991).

Hejniii’ika nehuna: 4 P/M.
PyflapcKO-reoJiomKH (J)aKyjiTeT y Beorpap;y.

Ocrami nyxa tipe/icTaBJbciui cy hckji.v'ihbo H30Ji0BaHHM 3y6iiMa, a Haj6pojHHjn cy
6poj KOHTHiiyaliHiix n ccKyii/iapiinx rpe6eHa Ha »BaTHoj noBpmiiHii) y Ofl[HOcy Ha pe-
AiieHTiiv BpcTy Hiicy yoHene. Y BacnjicKoj nehiiHH cy 3acTymbeHH 3y6n HHfIHBIij];ya cbhx
vspacra, oj( HOTnyHO HeiicTpomemix jio jakO HCTpomeHHX KpyHa.

BpcTa Glis glis, chbh nyx, ‘ieiuha je y nlieHCTon;eHy EBpone oji Apymx Bpcra
nyxoBa, ¢ 063iipoM jia je Maite oceTJtiiBa na irncKe reMnepaType. HnaK ce y cpejiiboj h
3anaj|Hoj EBpomi jaBJba npeTe>i<riio y TommjHM iiepnojjiiMa (Nadachovvski, 1982). Y

iipoHaljen je caMo y cjiojy 12 (cTapiijn BiipM) (Kowalski and Nadachovvski, 1982).
JJaHac HacejbaBa BejiHKH jieo EBpone; )khbh y mymama, npe cBera JiHCTongjiiilUM h
MemoBHTHM jio najiMopcKe BHCHHe oj( 800 m, peTKO 1500 m (Van den Brink, 1957).

Muscardinus avellanarius (Linnaeus, 1758)

CMOQJiyliKa iiehHiia: M1 sup sin., M1 inf. dext., M2 inf. sin.
PvflapcKO-reoJiomKH (J)aKyjiTeTy Eeorpajiy (Dimitrijevi¢, 1991).

BacnjbcKa nehiiua: MaHjin6yjia dext. (P4-M2, aliB. I, M3), M2 inf. dext.
PyjiapcKO-reojiomKH (J)aKyjiTer y Beorpajiy.

IleTHHHKa nchiina: M1 inf. sin.
PyjiapcKo-reojioniKH c[)aKyjiTeT y Beorpajiy.

Ochm H30Ji0BaHHX 3y6a H3 CMOJiyhKe h FleTUH'iKe nehime, y BaciiJtcKoj iiehnmi npo-
nal)eii je (j)parMeiiT necHe jioibe BHJiime ca P4-M2 (ajiBeojiapna jiy>Kiiiia P4-M3 4.95 mm).
Mop(})ojionija 3y6HHX Kpyna n jiiiMemiije He pa3JiHKyjy ce 0ji npejicTaBHHKa peu,eHTHe
BpcTe, ochm jjeTajba y nolJio)Kajy rpaHCBep3aliHiix rpe6eHa: Ha npiiMepmiMa ns Cmo-
Jiyhice n BacHJbCKe nehime koji Jipyror jioi-ber MOJiapa pa3BiijeHo je 6 KOHTHHyaJiHHX
TpaHCBep3ajiHHX rpe6eHa Kojn ce npy>Kajy oji 6yKajiHe jto JiimrBajiHe cTpaHe (TaKolje
Chaline, 1972: cji. 5, 10), jiok je na jipyroM jjoibeM MOQJiapy npej(CTaBHHKa peueiiTiic
BpcTe (Miller, 1912: cji. 116) neTH rpe6eH HenoTnyH, HOJia3ii oji 6yKajme crpaHe, alin
He jiocTiiace JiHHiBaliHy. HsoJioBami jioibH jipyrii MQOJiap H3 BaciubCKe nehime HMa, ochm
Tora, yMeTiiyTe saneTKe jom jefliior rpe6ena H3Mel)y ueTBpTor h neTor, na jmm 'BajiHoj
n 6yKajmoj CTpaiui.

OBa Bpcrra nyxa, jejjaH je oji najpei)iix rjiojiapa y KBapi'apy EBpone. HajcTapnjii
JbaBa i'otobo TirraBy EBpony, sa H3y3eTKOM nnpiiHejcKor nojiyocrpBa h jiejioBa ceBep-
ne EBpoue ii CKaujiHiiaBiije (Corbet, 1978).



FopitonjieHCTOLieiicKH cncapHH3 nehHHCKHX nacjiara Cp6nje
Dryomys niteduJa (Pallas, 1779)

CMOJiyhKa nehiiHa: M1 sup. dext., M1 inf. dext.
PynapcKO-reojioniKit cJ>aKyjiTeT y Beorpafly (Dimitrijevic¢, 1991).

Batn i.cKa nehiraa: M sup. dext.
PvuapcKO-reojiomKH c|)aKyjiTeTy Beorpap(y.

HeTHHHKa nehniia: M1 inf. sin.
15/j(apcKO-reojjoHiKH cJ>aKyjiTeT y Beor pafly.

Ochm mTO cy Malio6pojHH, Hajia3H Dryomys nitedula MaxoM cy n Jiome 0'JVBaiiH,
oflHocno ca HCTporaeiiHM SKBaTiiHM noBphihhaMa. Epoj n nojioacaj rpe6eHa ne pa3jrHKyje
cce oji peij,eiiTiie Bpcrre.

f&ocHJiiiH Hajia3H mvMCKor nyxa spjro cy peTKii; cMaTpa ce na Behii jjeo jjaHaimbe
o6jiacTH pacnpocTpaii>en>a naceJtaBa TeK y xojioneHy (Storch, 1978). Hnje perncTpo-
BaH y ropiBeM HlJieHCTon;eHy cycejtHHX o6jracTH, ochm y Ma”apcKoj (Janossy, 1986).

JhaHac nacejbaBa jiejioBe HCTOHiie EBpone h BajiKaHCKO nojiyocTpBo (Storch,
1978), ripeBacxojiHo iiJiaHHHCKe, KpauiKe o06jiacTH H3Hajt 1000 m. JaBJba ce h y Blia*HHM
ii y cyBHM 6HOTOniiMa( Majja cy onTHMajiHe ycjioBe najia3H y TepMoc})HIIHHM h Kcepo-
cJjhjihhm CTaHiiiHTHMa (K ryStufek, 1985).

Sicista subtilis (Pallas, 1773)

CM«liyhxa nehnna: MaKcmia sin. (I, P4. MI), MaKciuia sin. (P4-M2), MaKciuia dext.
(P4-M2), 2 MaKCHJia dext. (P4, MI), MaKCHJia dext. (MI), MaHjfn6yjia sin. (1), 2 mbh-
jin6yjia sin. (M1), 2 MaiiflH6yjia dext. (MI). Maii/ni(jyJia dext. (alv. M1-3), 7 M2/3 sup..
3 M1 inf. sin., 2 M1 inf. dext., M2 inf. sin., M2 inf. dext.

PyjtapcKO-reojiouiKH cJ>aKyjiTeTy Beorpaay (Dimitrijevic¢, 1991).

Bpejicna iiehiiHa: llpHpojribaHKH Mysej y Beorpajiy (MapKOBHh n flaBJioBiih, 1991).

OcTami H3 CMOliyhKe nehHHe no MopcliojiornjH h jtHMCHSHjaMa ojtroBapajy peneHT-
iioj BpcTH (D imitrijevi¢, 1991).

Y roprbeM HJieHCTOHeny Sicista subtilis HMajia je mnpe pacnpocTpatbeibe riero Da
nac - jaBJba ce y KacHOM njteHCTOneHy y HeMaiKoj, ceBepnoj HTajrajii, UlBajnapcKoj,
AycTpnjH, $paimycKoj, a y najMJialjeM nepnoj(y riocjiej(H»er rjiaiHijajia h y panoM xojio-
heny h y llojbcKoj. HcTOBpeMeHO ibeHH ocTaii,H ce Hajia3e h y ropibeM njieHCTon;eHy
jyroHCTOHiie EBpone, y YKpajHHH, PyMyHHjn h EyrapcKoj (Pucek, 1982).

HacejbaBa OTBopene npocTope, CTene h HOJiynycTHH.e. HcTO-ffia rpaHHii,a pacnpoc-
Tpaibeiba jjariac Hfle Kpo3 yKpajimy, MexocJiOBaHKy, HaHOHCKH 6acen, ByrapcKy h Py-
MyiiHjy (Pucek, 1982). y JyrocjiaBiijH je KOHCTaTOBSHa camo y J*ejiH6jiaTCKoj riemHapH
(TBpTKOBHh h ITyKiih, 1974).
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i\annospalax leucodon (Nordmann, 1840)

PncoBaiia: MaHHn6yjia sin. (1. M)
Mysej y ApaH”enoBU,y (Rakovec, 1965).

CMOQliyhKa nehiraa: | sup.. M1 sup. dext., 2 M2 sup. dext.,, 2 M3 sup. sin., M2 inf. dext.,
2 xyMepyca, 4 yjiHe.
PyjiapcKO-reojioraKH r]baKyjrreT y Beorpajry (Dimitrijevié¢. 1991).

BpejicKa nehiraa: llpHponH.aHKH My3ej y Beorpany (MapKOBHh h 11aBJiOBHh, 1991).

OcTanir cjienor KyHeTa H3 CMOjryhKe nehHHe no MopcjjojiornjH h jiHMeii3njaMa
ojiroBapajy peneHTiroj BpcTH. J],ok ce 3a ocTaTKe H3 PHcoBane jtobojth y nHTarae H.irxoBa
njieriCTOHeHCKa CTapocT (Rakovec, 1965), y CMO0JiyhKoj nehHHH H>HXOBa ropn.onjre-

HCTor"eHCKa cTapocT je HeocnopHa (D imitrijevic¢, 1991).

360r rjx)c<)pnja.rjHor Ha'rnna jKHBOTa, c”ochjthh ocTan,H OBe BpcTe cy pejiaTHBHO
pei’Kir. Y njieHCTou,eHy je caMO HeraTO Mano BHine pacnpocTpaiteHa Ha 'ianaji ofi jia-
Hamiber apeajia, h yrJiaBHOM orpaHH'rcHa Ha HH3HjcKy AycTpnjy, Mai)apcKy, Jyro-
cjraBHjy ii EyrapcKy (Savi¢. 1982).

Cjieno kyue je KapaKTepHCTH'iHa CTencKa BpcTa, Be3aHa npeTe>Kiio sa cyBa CTa-
HHHiTa h npocTope ca TpaBHaTHM BereTan,Hjckhm noKpHBaueM. C 063irpoM jra *hbh
cj)ocopirjajraHM HaiHHOM aciiBOTa, TeMnepaTypna Kojie6aita cy y Martoj Mepn orpaHH-
'iaBajyhn c})aKTop pacirpocTparberta (Savié¢. 1982).

Apodemus (Sylvaemus) sylvaticus (Linnaeus, 1758)

CMOJiyhKa nehiraa: 2 MaKCHJia sin.(MI), MaKCHJia dext. (M), MaKCHJia dext. (M2, 3),
MairjiH6yjia sin. (M1, 2). MaHflH6yjia sin. (M1), M1 sup. dext.., 2 M1 inf. dext.
PyjrapcKO-reojioiHKH cj)aKyjiTeTy Beorpaj*y (D imitrijevic¢, 1991).

Bacnji.cKa nehiraa:

13 MaKCHlia: 4 sin. (MI-3), sin. (M1-2), 2 sin. (M), 3 dext. (MI), 3 dext. (M2-3), 8
Mairjrii6yjia: dext.. (I. M1-3), sin. (I. M), sin. (M1-3), sin. (MI,2), dext. (M. 2). 2 sin.
(M1), dext. (MI), 24 M1 sup. sin., 25 M1 sup. dext.,, 12 M2 sup. sin., 16 M2 sup. dext.,
3 M3 sup. sin.,, 7 M3 sup. dext.. 34 M1 inf. sin., 24 M1 inf. dext., 19 M2 inf. sin., 19

M2 inf. dext... 10 M3 inf. sin., 10 M3 inf. dext..
PyjrapcKO-reoJToruKH cjDaicyjiTeT y Beorpajty.

BpejicKa nehiraa: llpHpojritauKH My3ej y Beorpajty (MapKOBiih h riaBJioBirh, 1991).

OeTHiiHKa nehiraa: MaiijiH6yjia sin. (I, M1, aJiB. M2), 2 M1 sup., 2 M1 inf.
PyjiapcKO-reojrouiKii c])aKyjrTeT y Beorpaj(y.

ripeKOHOHiKa nehiraa: M1 inf. sin.
PyjjapcKO-reojiomKH cjraKyjrTeT y Beorpajiy.
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lonuiHhKa nehima:
Maujinéydia sin. (M2, 3, ajiB. M 1), M3 inf. sin., M2 sup. sin.
PyflapcK0-rec>Ji0iiiKH <J)aKyjiTeT y Eeorpajjy.

rioHpon Sylvaemuso6yxBaTa TpH BpcTe: A. S. sylvaticus (Linnaeus), A. S. flavico-
lis (Melchior) h A. S. microps (Kratochvil and Rosicky). Chc Tpa skhbc flaHac y
Cp6HjH (Petrov, 1992). Pa3JiHKyjy ce no HHVeH3HjaMa (A. S. flavicolis}& HajBeha, A. S.
microps HajMaaa), ajiH ce h>hxobh BapnjaipijcKH pacnoHH y BejiHKoj MepH npeKlJianajy,
HapoHHTO y rpaHH"HHM nojipy'ijHMa apeajia, Kao hito je cjiynaj y CpoiijH, TaKo jia je
h>hxobo pasiiHKOuaibe hbk h koj” pen,eHTHHX BpcTa BeoMa 0TexaHO, a kor (jjparMei-rrap-
Hor c|>ochjihof MaTepnjajia npeflcTaBJBa noce6aH npo6jieM. flo 3aiiHMJIbHBor 3aKli:>y(iKa
je Jiomao Iloiiob Ha MaTepnjajiy ropiboiuieiiCTOiieiiCKC cTapocTH H3 nehHHe Mena flynKa
y EyrapcKoj (llonoB, 1985). llopeljeibeM ca peneHTHHM Honyjiaii,HjaMa y ByrapcKaoj,
yoHHQ je Ha ce y c|)ochjihom MaTepnjaliy BepoBaTHo jaBJtajy jjbc Bpcre, A. S. sylvaticus,
HeiHTO MaHba y oj*Hocy Ha peneHTHy BpcTy, h A. S. flavicolis, HeniTO Beha ojj Hc.Te BpcTe
y perfeiiTHoj 4)ayira, h jjja je to BepoBaTiio nocjiejm”~a noMepaita onTHMyMa oBe j'‘Be
Bpcre Ha jyr y nJieHCTon;eHy. KoMnapaipja p,HMeH3Hja MOJiapa H3 CMOJiyhKe nehiiHe
noKasyje $a cy ohh hchoji MHHHMyMa 3a Bpciy A. S. flavicolis, j?a cy HeniTO MaitH ojj
MOJiapa pen;eHTHHX nonyjian;Hja A. S. sylvaticusy TpHKoj h EyrapcKoj, ojjhocho jja ojtro-

y Mopcl)oJioniKOM norlJiejsy, 3aHHMIbHBa je nojaBa aHii;ecTpajiHHX KapaKTepHCTHKa
Ha ropibHM MOQJiapHMa, Koja ce orjiejja y nocTojaH>y nocTepnopHor ipmryjiyMa koji M1 h
M2 sup., OfIHOCHO KBpsKHne T12 (npeMa Tvrtkovic¢, 1979), Koje je 3anaaceno h y pe-
i"eHTHoj nonyjiaipijH. Ha ropHbHM MOQJiapHMa A. S. sylvaticus H3 BacHJi>cKe h BpejicKe
nehinie ynecTajiocT nojase jjoépo pa3BHjeHe hjih y Mashoj hjih Behoj MepH pejiyKOBane
T12 je pejianiBHo necTa.

A. S. sylvaticusje, npeMa jjocajjamrbHM HCTpa>KHBan>HMa, Hajnemha Bpcrra raojtapa
y nehiracKHM nacjiaraMa Cpénje, o*hocho 3acTynJbena na HajBeheM 6pojy JioKajiHTeTa.
flaHac Hacejbasa n;ejiy TepHTopnjy Cpénje, $ok je A. S. flavicolis Henrro peija h hc jaB-
Jba ce y jjejioBHMa BojBOjtime, a A. S. microps ce Be3yje 3a BojBoj?Hiry h H30Ji0OBany 06-
JiacT y HCTOHHoj Cp6njn H3Me})y flyHa.Ba h THMOKa (Petrov, 1992).

BpcTa A. S. sylvaticus jaBJba ce ojj noeTKa HJieHCTon;eHa, a y ropaeM njiencTo-
geHy je pacnpocTpaaena y BeheM j(ejiy Espone. Jl,aHac H>eHa o6jiacT pacnpocTpaiteiba
KOHTHHVajiHO noKpHBa 3anajtHH llajieapK THK. 5Khbh npeTeacHO na nojbHMa h npocrro-
pHMa HOKpHBeHHM ac6yii0JiHKOM BereTai3,HjoM (Petrov, 1992).

Cricetus cricetus (Linnaeus, 1758)
BpejicKa nehima: IlpHpojpbauKH Mysej y Beorpaj?y (MapKOBnh h 11aBJioBHh, 1991).

Oochjihh ocTaii;H o6Hgiior xpHKa OTKpHBeHH cy jjo cajja caMO y BpejicKoj nehHim.

Tokom i~ejior njieHCTon,eHa osa spcTa npncyma je y EBporm, HapouHTO y xjiajtHHM
h cyBHM nepnojpiMa, j?ocTHScyhn Hajmnpe pacnpocTpameibe y KacnoM iuieHCTon;eHy
(Nadachowski, 1982). JJaHac nacejbasa o6jiacTH ojj Eejirnje, npeKo peHTpajme Espone
flo ceBepnor Ka3axcTana, ca jyacHOM rpairaijoM pacnpocTpaibeiba Koja Hijie jyxHHM
060ji;om nanoHCKe iiHSHje (Niethammer, 1982a). Y Cpéiijn jianac schbh y BojBojpiHH, a
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jy>KHo on CaBe n JJ,ynaBa y okojihhh Beorpa”a, Ha jyr KpaeBa h hctok flo BejiHKor
rpajiHiUTa (Petrov, 1992).

Mesocricetus aewtoni (Nehring, 1898)

CMOQliyhKa nehima: 10 MaKCHlia: 2 dext. (MI-3), dext. (MI,2), sin. (MI). dext. (MI). 2
sin. (M2, 3). 2 dext. (M2, 3). dext. (M3); 10 MaHnnéyjra: 4 dext. (I. M I-3). sin. (MI-3).
sin. (M2. 3). dext. (M2, 3), dext. (M2). sin. (M3), dext. (M3); 4 M1 sup. sin.. M1 sup.
dext.. 2 M2 sup. sin.. M2 sup. dext.., 2 M2/3 sup. dext., 4 M3 sup. dext.. 4 M1 inf. sin..
4 M1 inf. dext., 2 M2 inf. sin.. 2 M2/3 inf. sin., 4 M2/3 inf. dext.

PvAapcKO-reojioiuKii c})aKyjrreTy Beorpaj(y (Dimitrijevic¢, 1991).

BacujLCKa nehiiHa: Manj(H6yjia dext. (M2, 3), M1 inf. sin.
PyflapcKO-reojioiriKii c|)aKyjrTeT y Beorpaj(y.

BpejicKa nehima: 1JpHponn-a'iKH My3ej y Beorpajiv (Cricetus sp., MapKOBrrh h 11aB-
JioBHh, 1991).

~ochjihh Hajrasir pojja Mesocricetus, Kojn cy no3rraTH H3 ByrapcKe (Kowalski and
Nadachowski, 1982; llonoB, 1985) h PyMyHHje (Dumitrescu et al., 1963), jjo CKopa
cy ojipeljHBaini Kao BpcTa Mesocricetus aumtus (Waterhouse). Mcl)ythm, ocTamr 13
CMOQJiyhKe nehirae npnnHcaHH cy BpcTH M. newtoni, ¢ 063HpoM Ha paciipocTpair,en,e
BpcTa oboi’ pofla y peneHTHoj cliayHH. HaHMe, HOBHjiiMm HCTpaxHBan.HMa je ycTaHOB-
jbeiro, Ha ochobv KpaHHOMeTpnjckhx KapaKTepncTHKa, cirojBaiHH>e MopcliojrorHje h Ka-
pHOTHNcKe aHajni3e, jja y pen;eHTHoj cl)ayHH nocToje 4 BpcTe (Hammar und Schuto-
wa, 1966), oji Kojnx je BpcTa M. auratus Be3ana 3a Cnpiijv, a y jyroHCTOTHoj EBponn je
pacnpocTparteHa caMO BpcTa M. newtoni.

Kao h Jipyrn npejicTaBHHHH cliaMHJiHje Cricetidae, Mesocricetus newtoni, pyMyncKii
hjih 3jraTacTH xpuaK, TiinHUHa je cTencKa BpcTa (Niethammer, 1982a).

CricetuJus migratorius (Pallas, 1773)

CMQJiyhKa nehnHa: 8 MBKCHJia: dext. (M1-3), 2 dext. (M1-2), dext. (M), 3 sin. (M2.
3), sin. (M2), dext. (M2). dext. (M3); 4 MaHflH6yjia: dext. (MI-3), sin. (MI). 2 dext.
(M2, 3); M1 sup. clext., M1 inf. sin., 2 M1 inf. dext.,, M2 inf. dext.
PyjiapcKO-reoJiourKH cl)aKyjrTery Beorpapy (Dimitrijevié, 1991).

Bacnji.cKa iiehiiHa: Manjinéyjra sin. (M1-3)
PyjiapcKO-reojroruKH cliaKyjrTeT y Beorpajty.

Bpejicna nehima: ripnpojiii.a'iKii My3ej y Beorpajiv (Alocricetus sp., MapKOBHh h
naBJioBHh, 1991).

MopcliojioruKe oco6HHe 3y6a OBe BpcTe xpHKa H3 CMOJiyhKe nehHHe He pa3JiHKyjy
ce oji pen;eHTHe Bpcre, ajrn cy u,nxoBe jprMeHSiije HeuiTO Behe, h oj*roBapajy djochjihhm
HajrasHMa H3 ByrapcKe h PyMyHiije (Dimitrijevi¢, 1991).
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riaTyjtacTH xpqaK je Hanac pacnpocTpaiibeH o,n jyr0HCTOTHe Espone (I pHKe h By-
rapcKe) jjo Monrojinje, jyaaio oji LlajiecTHHe, Mpana h ABraHHCTana (Nadachowski,
1982). <3>ochjihh Hajiasn jaBJbajy ce Yy EBpons ofl cpejjjaer nJieHCTOiiena, rok je y rop-
ibeM iDieiicTOHeHv mnpoKO pacnpocTpai-ben y 3anaijHOj, cpe.naoj h jyroHCTOHHoj EBpo-
hh (Niethammer, 1982a). HaceJbaBa oTBopena CTaHHiHTa, HapoHHTO CTene N nojiynyc-
THH>e (Nadachowski, 1982).

Clethrionomjs glareolus (Scbreber, 1780)
(Ciji. 33)

CM«JiyhKa nehHHa: MaH"H6yjia dext. (M, 2), 2Mi sup. sin.,, 2 M1 sup. dext.. 2 M2
sup. sin.. 2 M2 sup. dext.. 2 M1 inf. sin.,, M2 inf. sin.. 2 M2 inf. dext.
PyflapcK O-reojioniKH c|)aKyjiTeT y Beorpap;y (Dimit.rijevi¢, 1991).

BacnjtcKa nehima: 4 MaKCHUJie: sin. (M. 2). 2 sin. (M]I) sin., dext. (M2. ajis. M. M3):
2 MaHj(n6yjie dext. (M), 2 M1 sup. sin., 10 M1 sup. dext.,, 6 M2 sup. sin.. 2 M2 sup.
dext., 4 M3 sup. sin., 5 M3 sup. dext.,, 4 M1 inf.sin., 3 M1 inf. dext,, fr. M1 inf. dext.,
8 M2 inf. sin.. 4 M2 inf. dext.,, 4 M3 inf. sin,, 4 M3 inf. dext.

PyflapcKo-reojiomKH (|>aKyjiTeTy Beorpajjv,

BpejicKa nehHHa: npHpojjaaHKH Mysej y Beorpany (MapKOBHh « FlasjioBHh, 1991).

1SeTHHHKa nehniia: 6 M,
PynapcKO-re 0JiOHIKH (J)aKyjiTeT y Beorpany.

Clethrionomys glareolus. pnf)a Bo.nyxapmia, jejjHHa je Bpcra ropibonJieiicroneHCKiix
jKBarae noBpmiiHe npBor jioiter MOlJiapa ne noKa3yje H3pa3HTy BapHjaomiHocT, KapaK-
TepHCTHTHy sa jrpyre BpcTe KBaprapHi-ix app,iikOJifijia. HajnemhH je Mopchomn ca Me-
1)yco6i-io mnpoKO HOBesaHHM rjieijHHM TpoyrjiOBHMa T1 n T2, TaKoije n T4 ii T5, rok je
T5 HiHpoKo HOBe3an ca npejjH>0M neTJbOM (cji. 33).

Ciji. 33. Clethnoruys glamolus (Schreber, 1780).
M1 inf. sin. 113BacHJbCKe nehiine.

Fig. 33. Clethriomys glareolus (Schreber, 1780).
M1 inf. sin. from the Vasiijska cave.

Ha i-ieKHM ropibonJieHCTOHeHCKHM jiosajiHTeTHMa y EBpomi, na npiiMep y hbkhm
nehnnaMa llojoCKe, sa'niM y Bano Knpo y ByrapcKoj (Nadaclrowski, .1982, 1984),
ycTanoBlJbeiia je penyiaptja BejiHHHiie Jioaer npBor MOJiapa 0jj CTapnjiK cjiojeBa noc-
Jiefliber rjianajajia Ka MJiabiiM h xojioHeHCKHM, anH je yaopaK ca Hamnx JioKajnrreTa Cy-
Biime Majni 3a Kopejianiijy.
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Piii)a BOlJiyxapHD;a HacejLaBa JiiicTonajjHe h neTHHapcKe myMe, Kao h npocTope ca
niyMapn;HMa h *6yn0JiHKOM BereTapnjoM. “anac y EBponn HacejtaBa o6jiacTii on Eh-
rliecKe na ceBepy, j*o BaliKaHa Ha jyry. Y ropiteM nlieHCTOii;eHy ce jaBJta y npn6)JiH>Kiio
HCToj o6jiacTH, ajiH je y u;eHTpajiHoj h sanajjHoj EBponii Hemha y TonlJinjiiM c|)a3aMa rioc-
Jiefliber rjiapnjajia (Nadachowski, 1982).

Arvicola terrestris (Linnaeus, 1758)

CMOQliyhKa nehHHa: 4 M1 sup. dext., 5 M3 sup. sin.. 3 M3 sup. dext.,, 3 M1 inf. sin.. 3
M1 inf. dext., 3 M (J)parMeHaTa.
PyjtapcKO-reojiomKH c})aKyjiTeTy Beorpany (Dimitrijevi¢, 1991).

BacHJtcKa nehiiHa: M 1 sup. dext.
Fy,napcKo-reojroiuKM 4)aKyjiTeT y Beorpa®y.

BpejicKa nehiiHa: IlpHpop;H,aHKH My3ej y Beorpajty (A. terrestris h A cf. mosbachensis
Schm., MapKOBHh h llaBJioBHh, 1991).

neTHHHKa nehHHa: c[)parMeHT MOJiapa.
PyHapcKO-reojiomKH cj)aKyjiTeT y Beorpajty

BoneHa BOJiyxapim,a, Arvicola terrestris, HajBeha je Meljy ropH>onjieHCTon;eHCKHM

y BacHJbCKoj n lleTHiiHKoj nehimii Morjio 6hth ycTaHOBJoeHO h Ha ocnoBy nojeiiHHa'iHHX
Halia3a MQJiapa. y CMO0JiyhKO0j nehiiHH ycTaHOBJbeH je jep;aH MOpc|)0THn Ha npBOM p;oH>eM
MOJiapy, HTpH MOpc|)0THna Ha ropiteM TpeheM MOJiapy (Dimitrijevi¢, 1991).

BofleHa BOlJiyxapiii],a je eBpHTepMHa BpcTa, HHje pacnpocTpaibeibe y HajBehoj Mepn
saBHcii ofl 6jiH3iiHe BOfle. y EBponH ce y ropibeM njiencToiieHy jaBJba Ha npn6jiiDKHo hcthm
npocTopiiMa Kao h jhaHac, n y ToiunijHM ii y xJiaflHHjHM cj)a3aMa, Ma"a Hajiemhe ca pejia-
thbho MajiHM 6pojeM Hajiasa y ojjHocy Ha Apyre apBHKOJiiifle (Nadachovvski, 1982).

OcTaHH BojteHe BOJiyxapim,e npoHatjeHH cy y jiecHHM HacjiaraMa Beorpajta (Arvi-
cola sp., CTeBaHOBIih, 1939).

Microtus (Terricola) subteiraneus (de Selys-Longschamps. 1836)

CMOJiyhKa nehima: 38 M1 (15 sin., 23 dext.)
PyjiapcKO-reojiomKH cj)aKyjiTeTy Beorpajjy (Dimitrijevi¢, 1991).

BacHJIbCKa nehiiHa: 2 MaHjm6yjie dext. (M1, 2); 7 M1 inf. (4 sin.. 3 dext.)
PyjjapcKO-re 0JiOfflkH c|)aKyjiTeT y Beorpajjy.

BpejicKa nehiiHa: ripnpojtibaHKH My3ej y Beorpaji;y (MapKOBiih h IlaBJioBHh, 1991).

Mopc”ojiouiKa aHajiH3a pejiaTHBIio 6pojHiix floaiK npBHX MOJiapa H3 CMOJiyhKe nehn-
He, noKa3alia je jia ce paji;H o ¢})opMH cjniHHoj ocTai;iiMa HCTor pojia H3 nehiiHe Baio Knpo y
ByrapcKoj (D imitrijevic¢. 1991). OcTan,ii H3 Bano Knpo noTHHy H3 cjiojeBa 4-13 (164 npBa
jioiba MQJiapa) h npBO"HTHO cy ojtpe™eHH Kao Pitymys subterraneus (Kowalski and Nada-
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chowski, 1982; Nadachowski. 1984). He"aBHO je, na ochobv hctof MaTepnjajia, imcKpfiMu-
naHHOHOM aHaliiisoM, oflpe”eHa HOBa Bpcra Microtus (Terricoh) gmSt(Brunet-Lecomte,
Nadachowski et Chaline), Koja HMa nHTepMennjapnH noJioagaj H3Meijy M. (T) subter-
raneus n M. (T.) multiplex (Fatio) (Brunet-Lecomte, Nadachowski et Chaline.
1992).

O ochjihh 0CT3HH HOSHaTii cy caMO H3 HaBefleHiix jioKajiHoc™. Y flaHamftoj (|)ayiin
HajjvJKHHjiK flejiOBa, hok ,npyre BpcTe HCTor pojja, T. multiplex (Fatio) n T. savii
(Selys-Longscham ps) HMajy orpaiiHHeHO pacnpocTpaaeite (Petrov, 1992).

Y EsponH ce jaBli>a on <5paHnycKe ho PyMyiiHje tokom pnca, a na BajikaHCKOM
no.iiyocTpBy, y PyMyHHjn, BvrapcKoj h PpHKoj, npncyTiia je tokom n,ejior Bi-ipMa (Na-
dachowski, 1982). H,aHac nacelbaBa oflnacTH oh OpaimvcKe npeKo cpentbe Eepone n
YKpajHHe ,a0 pene Jloii, ajra ne HonnpyhH no 6ajiTHHKHX h MenHTepancKHx o6alia (Ni-
etham mer, 1982b). HacejtaBa pa3HOBpcHa CTaHimiTa.

Microtus arvalis (Pallas, 1779)h M. agrestis (Linnaeus, 1761)
(Cji. 34)

CMOQJiyhKa nelisiHa: 131 M1 inf. sin., 127 M1 inf. dext., M2 sup. dext.
PyjiapcKo-reojioniKH c{)aKyjiTejly Beoipany (Dimitrijevic¢. 1991).

BacHJbCKa nehiina: 3 M1 inf. sin.. 3 M1 inf. dext.
PynapcKo-reojioHiKH cpaKylJiTeT y Beorpajjv.

BpejiCKa nehirna: llpiipojiH.aTKH Mysej y Beorpaflv (MapKOBiih i riaBJioBiih, 1991).

UeTHHHKa nehinia: Manjiiiéyjia sin. (M. 2), 2 M1 inf. juv.
PyjiapcKO-reojiouiKH cJl)aKyjiTeTy Beorpajiv.

Cji- 3. Microtus arvalis/agrestis. M1 sin. H3 Baci»bCKe
nehHHe.

SI. 34. Microtus arvaiis/agrestis. M1 sin. from the
Vasiijska cave.

HauiHM nefaaHCKHM jioKajiHTeTHMa. H>hxobo cneipcJjHHKo ojipeijHBaite, 0jihocho pasjniKo-
Baibe je Teunco, a Ha ManoM 6pojy npiiMepaKa iiaj'ieiiihe n HeMoiyhe, ¢ 063iipoM na npeKJia-
naibe Mopcfjojionna-K Kapak TepncTHKa h jiHMeHsnja obhx HBejy Bpcra. Y CMOJiyhKOj nehiiHH,
re je y cbhm cjiojeBHMa nponaljeHO yKynHO 258 jioh>hx npBiix Moaapa, MOpt|)OMeTpHjckKOM
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y ropiteM iuieHCToneiiy Espone, BeoMa 6pojffli ocTami obhx ABejy Bpci‘a bojiv-
>KHBe npeTescHO na o06pajjHBHM noBpniHHaMa, a y nJieHCTon;eHy cy BepoBaTHO o06e BpcTe
6njie Be3ane 3a 0TBOpeHe npejjejie (Nadachowski, 1982).

Microtus (Chionomys) nivalis (M artins. 1842)
(Ciji. 35)

CMOQJiyhKa iiclinna; 15 M1 inf. sin., 21 M1 inf. dext.
PyjjapcK0o~re0JioHiKii cj3aKyliTeTy Beorpajiy (D imitrijevi¢, 1991).

BaciutcKa nehiraa: 2 Manjiii&ivie sin. (I, M1, 2).
Pyijjapcko reojrotnkn cfaKyjiTeT y Beorpajiy.

Bpe.icKa nehnHa: lipHpojjii>aHKH Mysej y Beorpaj;y (MapKOBHh h FlaBJioBiih, 1991).

OcTaiH-i CHe>KHe BOJiyxapim;e, Microtus (Chionomys) nivaiis, “oimi npBH MOJiapn, na oc-
iiobv Kojnx ce oBa BpcTa pa3JiHKyje o” jjpyrnx apBHKOUiiijr;a ca xhhcojjohthhm MOJiapiiMa
cjiri‘iiinx jjJHMeH3Hja, npoHa”emi cy y CMO0JiyhKQj, BaciiJtcKoj h BpejicKoj nehriHH. Ha npn-
Mepm-iMa H3 CMOJiyhKe nehHHe ycT3HOBJbeHa cy JiBa MopcjjOTHnNa, jejjan ca HsojroBaHiiM T5
(T3B. HHBajiHji), Il jipyni ca T5 nnipoKo noBe3aiiiiM ca npejiitoM neTJBOM (t3b. nivalid-rat-
ticepid), komc npnnajia h jioHbii JieBii npBH MOJiap H3 BaciiJBCKe nehirae npiiKa3aH Ha cji. 35.

C.n. 35. Microtus nivalis. M1 sin. H3 BacnjbCKe ne-
hiiHe.

Fig. 35. Microtus nivaiis. M1 sin. from the Vasilj-
ska cave.

CHe>KHa BOJiyxapniia jianac HMa H3pa3HTO octpbcko pacnpocTpaibeiie y EBpomi. Haj-
eeBepHHja o6jiacT pacnpocTpan.eii>a cy BncoKe Taipe, a na BajikaHCKOM nojiyocii"pBy >khbh
y JyrocjiaBHjn, TpHKoj, PyMyirajH h ByrapcKoj (Krapp, 1982). y ropiteM njieHCTon,eHy Haj-
ceBepHHje ce Hajiasii y jy>KHoj EnrjiecKoj iH Xapny (Koenigswald, 1985). y PyMyHHjn je
HaljeHa y nehiiHH Jla AjjaM (Dumitrescu et al., 1963), y ByrapcKoj y nehi-iHii Bano Kiipo
(Nadachowski, 1984), y llpHoj Fopn y LIpBenoj CmjeHH (M alez, 1967).

Lagurus lagurus (Pallas, 1773)
(Cji. 36)

Bpe.ncKa nehiraa: MaHjiH6yjia sin. (M 1-3). MaHpi6yjia dext. (MI, 2). MaKciiJia sin. (M2.
3). MaKCHlJia dext. (M1-3).
npnpojiibaHKH My3ej y Beorpany (naBJiOBHh n MapKOBiih, 1991).
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OcTan,H cTencKor JieMHHra oniicaHH cy H3 Bpejicke nehHHe (llaBJioBHh h Map-
KOBHh, 1991). Ha OCHOBy Hajia3a 113 BpejicKe richHHe noMepeHa je jy>Kiia rpamina pac-
xoflHo 6hjih no3HarH H3 nehiiHa BejiHKe BpHTannje, $paHU,ycKe, Ma”apcKe, llojtcKe,
PyMyiraje h kpHMa (Kowalski, 1967). Pen;eHTHH npencTaBHHK >khbh y CTenaMa, nojiy-
nycTHH.aMa h nycTHiiaMa, 3anaflHO o~ nojiTaBCKe o6nacTH 30 JeHHcejckhx cieiia, 3a-
najiHe a jyjKiie MoHrojinje h cesepne KHHe (Cokojiob, 1990).

Gri. 36. Lagurus lagurus. M1 dext. H3 Bpe/icKe nehHHe.
Fig. 36. Lagurus lagurus. M1 dext. From the Vrelska cave.

Hystrix sp.

CMOQJiyfaKa nehiraa: TparoBH 3y6a na (f)parMeHTy koctii iieKor Kpynnor cncapa.
PynapcKo-reojiomKH (J>aKyjiTeT y Beorpafly (Dimitrijevié¢, 1991).

HnjeflaH 3y6, irajeflaH ocTeonomKH Hajia3 6oflIBHKaBor npaceTa raije o ca”a npo-
Ha™eH y nehnHHckHM nacjiaraMa Cp6Hje. HnaK, npncycTBo obof raonapa CHrypno je hot-
BpheHo y CMO0JiyhK0j nehHHH Ha OCHOBy najia3a jejraor ())parMeHTa nyre kocth neKor
Kpynnor cncapa ca KapaKTepncTHHiiHM TparoBHMa 3y6a 6oHJt.HKaBor ripaceTa (Dimi-
trijevic¢, 1991).

OBa BpcTa je Bpjio HiiflHKaTHBHa y najxe0eKO0JiOiiiKOM norjiefly, a 3HaHajna je h sa
o/j(pel)HBaH.e reojiomKe CTapocTH. Y EsponH je Be3aHa 3a ToiuiHja pa3”o6jta ropiter
OpaimycKoj, MahapcKoj, MopascKoj, HTalinjH, y CjioBemijH y napcKoj i'‘ojio6hhh (Ra-
kovec, 1961), y XpsaTCKoj y cjiojy j (Kpaj R/W) y BeTepmm;H (Malez, 1963).

flanac HacejtaBa ceBepny Ac})pHKy, a y EBpoira je cHrypno yTBpf>eHa caMo y H'ra-
JiHjH, ofl CHHHJinje jfo TocKaHe, rjje aciiBH na npocTopHMa ca ock”*hom BereTaHH]OM,
MaKnjoM h peTKOM iuyMOM (N ietham mer, 1982c).

Carnivora

PejianiBHO BejiiiKH 6poj BpcTa MecojK”epa, 0" HajKpynHHjnx 30 hajCHTHiijhx luienc-
tohchckhx, jaBJLa ce y nehiracKHM nacjiaraMa. nopejj; nehmicKor MeflBena Kojn je “omh-
HaiiTHa BpcTa Ha cbhm po cajja npoyHasaHiiM nehHHCKHM JiOKajiHTeTHMa y Cp6njH, iia
BeheM 6pojy noKajiHTeta oTKpiiBeHH cy ocTaHH nehiracKe xnjeHe, ByKa h JiHCHne. Op;
Apyrax BpcTa Mecoacgepa npona”eHH cy nojeflHHa'iHH Hajiasn hjih peTKH ocTaii,H.
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Obsko SoraTa h pasHOBpcHa 4)ayna Mecoacjtepa y nehiiHCKHM HacjiaraMa nocne-
jiHHa je npe CBera Tora ihto cy nehHHe noro”Ha CTaHHHiTa 3a nojejpiHe BpcTe tokom
nepnojia xnf)epnan,Hje, hjih Kao npHBpeMeHH 3aKJiOH 3a totobo CBe BpcTe MecojKjtepa.

Canis lupus Linnaeus, 1758
(Cji. 37, 38, TaSena 3, Tadna VI, cji. 1)

Pncoiia'ia: norajpaHHH fleo Jio6aite ca OKHHnHTgjiHHM KOHjJHJiycHMa: 5 MaHflH6yjia: 2
clext. (jeflHa ca P3, P4, MI, Apyra ca P3, P4). 3 sin. (jeffHa ca P2-M2 h aliB. 3a M3.
jjpyra ca P2-M2, 6es ajiB. 3a M3, h Tpeha ca MI); 13 sup. sin., 2 C sup., 9 C inf.. P4
sup. sin.,, 2 M1 sup., 2 P4 inf.,, 6 M1 inf, 5 xyMepyca (1 ii,eo, 4 cliparM.); cjjparMeHT
yjine, c}3eMyp dext.. dist.. 3 KaliKaHeyca, 2 Mc II. 2 Mc 1ll, 3 Mc V, Mt II, Mt IV. Mt
V, 3 Ph I

My3ej y Apanl)ejioBii,y (Rakovec, 1965).

++ +

MaHijiii6yjia sin. (P3-M2. @jiB. M3). | indet.. 2 C sup. sin.,, 5 C inf.: 2 sin.. 3 dext.; P4
inf.. cjjparM. M1 sin.. fr. M1 dext., 6 npuilLeHOBa (1 HepBiiKajiHii, 1 TopKajiHii, 1
jiyM6ajiHH, 3 Kayji;ajiHa). 4 pafliijyca: sin. dist.. 3 dext.: 2 prox., 1 dist; 2 yjiHe: sin.
prox.. dext. prox.; Tii6Hja dext.. 3 KajiKaHeyca: 1 sin., 2 dext.; Mc | sin.,, 5 Mc Il 2
sin.. 3 dext.: 1 neo. 1 prox.. 1 ?cy6ajtyjiT; Mc Il sin.. 3 Mc IV sin.. Mc V dext.,, 7 Mp
indet., 10 Ph 1. 5 Ph II. Ph Il

PvflapcKo-reojioniKH (|)aKyjiTeT y Beorpajty.

CMOQJivhKa nehiraa: 2 Mc Il sin.. Mt Ill dext., Ph I.
Pyj*apcKO-reojioiuKH c})aKyjrreTy Beorpajty (Dimitrijevié. 1991).

BaciiJbCKa nehiiHa: Tii“nja dext. dist.,, Mc V dext.
PyjjapcKO-reojiouiKH c})aKyjiTeT y Beorpajy.

BpejicKa nehiiHa: xyMepyc dext. dist.. Mt Il dext.
npHpojufcaHKH My.3¢j y Beorpajty (Canis sp., MapKOBiih n llaBJioBHh, 1991).

llehHHa y upBeniiM CTeHaMa: TH6nja sin. dist., Mt V dext.
PyjiapcKO-reojiouiKH c})aKyjiTeT y Beorpaj’y.

Hor CKejieTa. H3y3eTaK jtoHeKJie npejtcraBJba PiicoBaHa 113 Koje noTi-ine Behn 6poj ocTa-
Taka, H3Mel)y ocTajior h s jiou,i-ix BHJiHpa. ILikob oiiiic h fIHVMeH3Hje, H3y3eB jejHie JieBe
Biuii-me y 36npn,n PyjjapcKo-reojioiuKor c})aKyjiTeTa (Ta6jia VI, cji. 1), kao h juiMeH3iije
HHfIHBHnyaMa pa3Jii-iTi-iTe CTapocTH n HeMajy noce6niix MOpc})0JiOiuKHX KapaKrepHCTHKa,
H3y3eB jejjH e JieBe BiiJiHHe ca P2-M2, y 36hpd;h Myseja y ApaHl)ejioBHy, koji Koje Hi-ije
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pasBi-ijena ajiBeojia sa M3. OBa nojaBa HHane, Hiije neyo6iiHajeHa 3a KaHiifle, h no”naTa
je na cjbocnjiHiiM iiaJiasiim a (Argant, 1991).

Taue.na 3. Canis lupus, nietapodia (mm).
Table 3. Canis lupus, metapodia (nmi).

1 2 3

Mc | Risovaca 27.10 5.20 7.90
Mc 11 Risovaca 63.60-74.60 8.30-9.10 10.90-12.50

Smoluéka pecina 73.10-74.20 8.40-9.90 11.80-12.60

Vetemica 68.00-82.50

recent 76.04 12.30
Mc Il Risovaca 75.60-80.10 7.30-8.10 11.00-11.20

Veternica ca. 93.00

recent 84.86 11.40
Mc IV Risovaca 76.10-85.30 6.90-8.40 9.50-11.40

Vetemica 82.50-95.00

recent. 84.43 11.00
Mc V Risovaca 68.00-75.20 8.60-9.20 11.60-13.20

Vasiljska pecina 62.00 7.70 10.30

Vetemica 81.30-84.60

recent 73.25 13.07
Mt 11 Risovaca 68.70 6.70 9.70

Vetemica 82.20-98.60

recent 86.24 11.00
Mt 11 Smoluéka pecina 87.50 9.10 12.00

Vrelska pecina 93.70 8.80 12.00

Vetemica 90.40

recent 97.42 11.00
Mt IV Risovaca 93.50 7.20 9.80

Vetemica 90.00-97.10

recent 96.00 11.60
Mt V Risovaca 85.60 7.30 10.50

Peéina pod crvenim stenama 89.10 7.50 11.80

Vetemica 83.80-86.20 11.80

recent 83.84 11.20

1- Hy*HHa. 2 - MHHHMaHHa uiHpiiHa nnja(JiH3e, 3- Me«Mo-naTepanwa urapjraa jji-icTajiHe enii()n3e; Bc-repnnna
(Malez, 1963); peueHT - BojBonHHa.noHagn CBernaHe Bjiaaaih. HapoamimMv3ej BojBoniiHe.

1-length. 2- minimal breadth of diaphysis, 3 - medio-lateral breadth of distal epiphysis; Vetemica (Malez,
1963); recerit - Vojvodina, data according to Svetlana Blazi¢, National rnuseum of Vojvodina.

ByKOBa H3 TyH”pe, KapaKTepHCTHHHiix 3a xjianHiija pa3ijo6.Ti3a MJial)er njiencToiiena
(Thenius, 1960).

3iiaTHO Man>e op i-icti-ix na BeheM 6pojy njieHCTon;eHCKiix JioKaliirreTa y EBponn.
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Cji. 37. Canis lupus Linriaeus, 3y*HHa M1 inf.: 1. PHCoisa'ia. 2. ByproH>a. ropn>u nneHCTogen (Argant,
1991), 3. cpeaita Eflpona, naencToneH (W o!drich, 1879), 4. Mixriitz, r. raiencr. (Sickenberg, 1931),
5. riaBiioB. r. ruiencT. (M usil, 1955, 1959), 6. BeTepmma, r. mencT. (M alez, 1963), 7. Vogelherd, r.
nneHer. (Lehnian, 1954), 8. Mauem,r. njiencT. (Heller, 1955), 9. Willendorf, r. nneHCT. (Thenius,
1959).

Fig. 37. Canis lupus Linnaeus, length M1 inf.: 1. Risovaca, 2. Burgogne, Upper Pleistocene (Argant,
1991), 3. central Europe, Pleistocene (W oldrich, 1879), 4. Mixnit.z, Upper Pleist. (Sickenberg,
1931), 5. Pavlov, Upper Pleist. (M usil, 1955, 1959), 6. Vetemica, Upper Pleist. (Malez. 1963), 7.
Vogelherd. Upper Pleist. (Lehman, 1954), 8. Maueni, Upper Pleist. (Heller, 1955), 9. Willendorf,
Upper Pleist. (Thenius, 1959).

npKHH
(length) mm
100-,
80 jtSSI Vetemica
0— 0 Recciit, Vojvodina
[TiH Cpfmja. ropiM njieiicToiien
(Serbia, Upper Pleistocene)
X Risovata m
» Smoludka pecina
Vasiljska pecina
R Vrelska pecina
= A Pe¢ifja » cnenkn stenama
ﬂ.____
Mcll Mclll McIV McV Mtll Mt MtIV MtV
Cn. 38. Canis lupus Linnaeus, MeTanojffljsuiHHX Kocrnjv: BerepHH«a (M aiez. 1963), BojuojniHa

(noaaijn C. BJiajKirh, Apxeo.TioniKH MV3ej BojBojjHHEe).
Fig. 38. Canis lupus Linnaeus. metapodial bones iengths: Vetemica (Malez, 1963), Vojvodina (data
according to S. Blazi¢., National museurn of Vojvodina).
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TaKo”e, nopeljeite BejiiiTHKe MeTaiiojuijajiHHX Kocrajy H3 pa3jihhhthx ropH>oiuie-

penenTHHM ByKOM H3 BojBojfHHe, yi<a3yje na MajiH pacT nJieHCTon;eHCKor ByKa H3 Cp6nje.
ByK jkhbh y TCMnepaiypHO h BereTaipjcKH pa3HOBpcmiM 6HOTOnHMa, na H>eroBo npn-

cycTBO Hiije HHIHKaTHBHO 3a o/ipeljHiiaihc nalie0eKO0Ji0iiiKHX ycjiOBa. 06jiacT pacnpocipaite-

itay ropiteMHJiencTOH,eHy EBpone Y ochobhce Hepa3JiHKYyje ojj jiaHaiinter (M usil, 1985).

Vulpes vulpes (Linnaeus, 1758)

Pncona'ia:

4 ManjiH6yjie: sin. (M1-2), 3 dext. (jej?Ha ca P1-M2, Apyra ca M2, aliB. Pl-4. M3,
Tpeha ca P2); 2 C sup. dext., 2 C inf. dext., (Qp. M1 inf. sin.,, xyMepyc sin. dist.,
c)eMyp dext. dist., acTparanyc dext., cp. Mp.

My3ej y Apanl-jejioBii;y (Vulpes vuJpes erucigera Bechst., Rakovec, 1965).

++ +

c|)parMeHTMaHj(. sin. (4>p. M 1. P3, 4, gjiB. PI, 2), 6 C.

PyjjapcKO-reoJioiHKH c})aKyjiTeTy Beorpafly.

CMojiyhKa nehnna: 2 cljparMeHTa KpaHHjyMa (cJjparM. neone kocth, cljparM. oKHHnii-
TajiHa ca KOHj(HJiycHMa), MaHj?n6yjia dext. (ca cbhm ajiBeoJiaMa), Manj(. dext. (MI. 2).
MaHj(. sin. (M2), cjiparM. Manji. dext., 3 C sup., 4 xyMepyca (1 qeo, 1 prox.. 2
j(Hja()H3e), 3 pajjnjyca (1 prox., 2 dist.), yjina dext., kaJikaHeyc dext., Mt Il, Mt IIl (1
neo, 1 prox.), Mt IV prox., Mp dist.

BaciuibCKa nehima: Mt IV dext. prox.
Pyj(apcKo-reojiomKH c})aKyjiTeT y Beorpaj(y.

Bpejicica nehiuia: xyMepyc sin. dist., pa.iinjvc sin. dist.
I IptiprjjiihaHKii My.3ej y Beorpaj(y.

lleTHHHKa nehiuia: | indet, 2 M1 inf., 5 Ph I.
Pyj(apcKO-reojioiHKH cJ)aKyjiTeT y Beorpaj(y.

llehypiicKH Kaivieii: cjjpai Meiri' Manj(H6yjie sin.
3aBOfl sa reojiorHjy h najieciiTOJiorHjy KBapTapa X A3Y, 3arpe6 (VuJpes vulpes cruci-
gera Bechst.,, Malez i Salkovi¢, 1988)

TojieMa j(yn«a: Mc V dext.
Pyj(apcKO-reciiomKH c})aKyj[TeTy Beorpaj(y.

JepiiiiHHa iiehnna: HapojHH My3ej y Beorpaj(y (Canis vulpes, MapKOBHh-Mapja-
HOBiih, 1968; VuJpes vuJpes crucifera, FaBejia, 1988),

OcTa](ii .nHCHUje, Kao h ByKa, jaBJi>ajv ce na pejianiBHo bcjihkom 6pojy JioKajuiTeTa,
ajm ca MajiHM 6pojeM Hajia3a. Ha ocnoBy j(HMeHaiija j(oh>hx BHJiHija h mHpHHe j(pyror
j(oiber Mojiapa, iiajia3ii H3 PHCOBane h riehypcKor KaMeHa oj(pei)eHH cy Kao noj(BpcTa



Vulpes vulpes crucigera Bechst. (Rakovec, 1965; Malez i Salkovi¢. 1988) Koja ce
oNiHKvje MaitiiM pacTOM. HacynpoT tomc, ftiiMetonje hckhx naliasa hs CMOJiyhKe ne-
hime onroBapajy HajKpynHHjHM npeflCTaBHHH,HMa BpcTe (D imitrijevi¢. 1991).

Kao h ByK, jiiicnna je Bpcra ca mnpoKOM eKO0JiOmKOM TOJiepaHiinjoM, Koja nac-
TaBJta er3HCTOBaite y xojioiieHy, y iipnfijiibKiio HCToj 06jiacTH pacnpocTpaHbema.

Ursus arctos Linnaeus. 1758
(Cji. 39, 40, Ta6ejia 4, 5, Ta6jia |, cji. 2, Ta6jia IV, cji. la, 6, h, n,
Ta6jia V, cji. 1, Ta6jia VIII, cji. 2))

PncoBaMa: Jio6aiia, M1 inf.
PyjiapcKO-reoJioiiiKH (fiaKyjiTeT y Beorpajiy.

CMQJiyhKa iiehmia: M1 inf., Mc IV, Mt V
Py~apcKO-reojiomKH cjDaKyijiTeTy BeorpaAy (Dimitrijevié. 1991).

Bacn i.cKa nehnna: nejiBiic dext., xyMepyc sin.. nojieKC sin.. CKac|)o-JiyHape sin..
MarHVM dext.. nnpaMHflajie sin.. Mc | sin.,, Mc Il sin.. Mc IV sin.. Mt Il sin., Mt IV

sin., 6 Ph 1. 3 Ph Il. 3 Ph IIl.
PyAapcKO-reojiomKii (JjaKyjiTeT y Beorpafly.

llehypcKH KaMeH: Biime mgiTHX h cj)parMeHTapHHX eKCTpeMHTeTHiix KOCTiijy; MeTaKap-
najiHe n MeraTap3ajiHe kocth, Ph IlI.
3aBop 3a reojiorajy n najieoHTOJiornjy KBapTapa XA3Y, 3arpe6 (Ursus arctos priscus
(Goldf.). Malez i Salkovi¢, 1988).

llepeMoiini.a: MaH,itn6yjia sin.. pannjyc dext.
PyHapcKo-reojiomKii cj)aKyjiTer y Beorpany.

Jle:|lena nehima: 13 inf. sin., 2 M3 inf. dext.
l1pHpoflHbaHKH My3ej y Beorpajty.

llocTojaHbe ropmonjieHCToiieHCKor MpKor MepiBefla 6hjio je jio cajia yTBpi)eHO caMO
y CMO0JiyhKOj nehiimi (Dimitrijevi¢, 1991). AoKy MaTepnjajiy 36npKe My3eja v ApaH-
36iipmi PynapcKo-reojiomKor cjiaKyjiTeTa y Beorpajty, Hajia3iuia ce jjo6po oqyBaHa jio-
6aH>a n jejian nsojioBaHii noH.ii npBii Mojiap npona”eHii Ha obom jioKajiirreTV y npBHM
rojnraaMa ncKonaBaita. TaKolje y MaTepnjaliy H3 Ll,epeMomH,e ca HCKonaBaiba 1984.
roniiHe, Majie3 Hiije npoHamao ocTaTKe MpKor MeflBejia, Majia, ¥ oniicy nehimcKor Mejj-
Bcjia ii3 oBe nehime, naBojiii ,ga neke jiiiMeH3iije, HapoHirro jivacime 3a xyMepyc n cj)ii-
6yjiy 3ay3HMajy "MHHHMaliHe BpejiHocTH, na naK n Maite nponopiinje ojj miihhMajihnx y
jlocajiamibeM BapiijamijcKOM pacnony 3a Bpciy Ursus spelaeus” (Malez i Salkovié.
1988), floK ce v 36npHii HiicTiiTVTa sa penioHajiHy reojiomjv h najieOHTO0JiOrnjy Pv-
jiapcKO-reojiomKor cf>aKyjrreTa y Beorpajiv, v MaTepnjajiy Kojn hothhc ca HCKonaBaira
1965. rojiime Hajiase BeoMa jio6po onyBaHa JieBa Jioaa Biijmn,a n jiecna x6iin;a H3 obc
nehiiHe, PejiaTiiBiio 6pojHi-i ocTapH iipoHal)eHii cy h y BaenjbCKoj nehimii.



rop&onneHCToqeHCKH CHcapn H3 nehHHCKHX Hacnara CpCiije 23]

JTo6aH,a 113 PncoBa'ie peKOHCTpyHcana je es BejiHKor 6poja (JjparMeHaTa, Tako jia
joj iienocTajy caMO koctii HHTepop6iiTajiHor pernoHa n cpeHHHnter nejia 6a3e jio6aH.e
(Ta6jia I, cji. 2; Tabna IV, cji. 16). Topaajimi npocj)HJi Jio6aite je @PpKTOHHHOr Tiina -
6jiaro KOHKaBany HHTepop6HTajiHOM pernoav.

TaSejia 4. Ursus arctos, cranium (mm), pHCOBa>ia.
Table 4. Ursus arctos, cranium (mm), Risovaca.

6a3H,iiapHa (basal) 368.0
jiosaH.CKe naype (cerebral) 199.0
H>KHHa cfjaujijadiHa (facial) 169.0
(length) npotjjHJicKe JiHHi-ije (profile) 404.0
npeop6iiTajiHa (praeorbital) 147.7
ropiier npocfiHlia (upper profile) 334.0
npeRite H>yuiKe (anterior snout) 58.4
BHCHHa HHcj3paop6HTajma (infraorbital) 84.1
(height) Hejia (frontal) 102.7
JiobaH.cKe navpe (cerebral) 100.5
npenite Hxwnike (anterior snout) 99.4
HHcjjpaop6HTaliiia (infraorbital) 85.8
HiHpHHa <igjia (frontal) 136.8
(breadth) Mo>K)(@Ht gaype (cerebral) 92.4
3HroMaTHMHa (zvgomatic) 2253
3ajiH>er nejia jio6aite (posterior cranial) 182.7
jiyeHHa r.na6ejie (glabella depth) 6.1
3y5HH HH3 (teeth row) sin. dext.
C-M2 145.0
P2-M2 114.5
P3-M2 90.6
P4-M2 80.2
C ML uinpHHa Kpyne (ML crown breadth) 181 17.9
AP HiHpHHa Kpyne (AP crown breadth) 24.7 245
P1 jiy>KHH (length) 6.2 6.2
HiHpHHa (breadth) 52 45
P3 ny>KHHa (length) 8.6 7.9
uiHpHHa (breadth) 5.7 6.1
P4 Hy>KHHa (length) 19.5 18.6
HiHpHHa (breadth) 145 14.0
M1 Hy>KHHa (length) 25.4 25.8
uiiipHHa (breadth) 18.8 18.2
M2 fly*HHa (length) 38.1 39.0
mnpnna (breadth) 20.1 19.9

Mepe npetvia Cordy, 1972.
Measurements after Cordv. 1972.

Bhcok h po6ycTai-i carHTajiHH rpe6en h M8chbhh OHH>aHii yKa3yjy %a je jiooaita
npmiaflajia My>i<jaKy, a noTnyno epacjiH Jio6an>CKH maBOBH h 3HaTHO ucTpomeHe Kpyne
npeMOlJiapa n Mojiapa, *a je npnna”ajia CTapoj iiHfIHBiinyii.

OuyBaHe cy cBe ajiBeojie sa ceKyTiihe h jaico aGpajmpami pecHii npBii ceKyrah.
flecHii h JieBH omaK HMajy aniiKajme noBpmime Tpomema n y3ane OpajiHO0-Me3HjajiHe



232 B. JJjIMHTpiljeBHh

noBpmime Tpomema nacTa.'ic 'rpen.eM ca jioh>hm omtanHMa. KoM njieran jvrajiHH 3y6Hii
HH3 OHVBaH je nh Y flecHoj h y JieBoj MaKCjuin (Ta6jia IV, cji. 16).

HenocpeflHO H3a omtaKa iia.iia3e Ce chthh npBH npeMOJiapn. Hcnpefl hctbpthx
npeMOJiapa, 0j?BojeHii on ibhx KpaTKOM fIHjacTeMOM, Hajiase ce Tpehn npeMOJiapn, Kojn
HMajy H3jjy>KeHe K pyiie, ca floSpo pasBHjeHHM rJiaBHHM kohvcom ii UHHryjiyMOM na jihhi -
Baliiioj crpaHH. Kpvna jjecHor Tpeher npeMOJiapa je aaTopflnpaua, thko ga je «y*a oca
3y6a yripaBHa na npv~Kaite sy6Hor HHsa.

PeKOHcrpyKHnja roprboBiuin'niiiK h iieii'iaiiiLK kocthjv flecHe no.uoBime jiodaite hh-
je HjGjeajiHa, TaKO jja ce no6nja norpemaH yracaK iispasiiTe acHMeipnje JieBor h jrecnor
3y6Hor HH3a, s6or nera cy y Ta6ejiH naTe BpeflHocni ji,y>Kima caMO JieBor 3y6nor niria
(Ta6ejia 4). Me"yTHM, ii3Becna acHMerpnja Jiese n jiecHe noJioBHHe BiuiHHe nocTojH.
Kpyne npBor ii flpyror Mojiapa v hsbcchom CTeneHy cy pasjiHuirro afipajijipanc, nrro ce
orjiejja y BeheM CTeneny ncTpomeHocTH .neBor 0j? j*ecHor ripBor MOJiapa, h jjpvramije,
HoneKlJie HenpaBHJmo narHyTe noBpimme Tpomema kojj;npyror JieBor MOJiapa.

Majja yuoTpe6oM HCTpomeHe, K.pyne jyranHHx sy6a noKa3yjy jacne apKTOHjHHe oji-
jiHKe. 'leTBpTH npeMOJiap iiMa TpoyrnacTH o6pnc ca jteyrepOKOHOM cMeriiTeHHM nocie-
pHopno h pejiarHBHO MaitoM mnpHHOM Kpyne Hero koji nehHHCKor Mejpsejja. ropH>H
npBH MOJiap HMa nocTepHopiiH jio6yc mnpH oji airrepHopHor, 3a pa3JiHKy oji cnejieoHiine

Mojiapn cy TaKohe apK'roHjjiin, no CBojiiM nponopmijaMa h VMepeno U3;iya<:eiioM TanoHy.

Taoejia 5. Ursus sp., MaHHnowJia h MaHmi6yjiapHn 3v6h (mm), [IXepeMOUIM>a.
Table 5. Ursus sp., manclible and mandibular teeth (mm), Ceremo3nja.

U. arctos U. spelaeus
av>KHHa inc.-art. 289.4 331.6
(length) flHjacreMe (diastema) 56.4 59
P4-M3 95.5 103.8
3HjacTeMe (diastema) 57.5 72.3
BHCHH3 M1/M2 60.4 80.8
(height) M2/M3 63.2 87.4
ang.-cor. 139/2 147.1
C ML iiinpHHa (ML breadth) 155 /
M1 jiy>KHHa (lengtii) 26.8 /
aHT. niHpHHa (anterior breadth) 10.5 /
nocT. mnpHHa (posterior breadth) 133 /
M2 flvaotna (length) 27.8 29.5
airr. IlUHpana (anterior breadth) 16.7 /
hoct. mnpmia (posterior breadth) 16.4 /
M3 >iy>KHHa (length) 25.6 27.3
uiHpHHa (breadth) 18.3 19.3
inc. - incisivum, art. - proccessus articularis, ang. - proc. angularis, cor. -

proc. coronoideus, ML - medio-lateral, ant. - anterior, post. - posterior.

Y HepeMoiiiibH je uponaijeua BeoMa ji;o6po oTVBaiia jxon,a jiesa BiiJiiiua (Ta6jia V,
cji. 1) - omTeheHH cy caMo ciioJbamitH shjiobh ajmeojia sa Il h 13, ~os je na OHH>aKy
Kpyna opajmo nojioMibeiia, Tlo jiriMeHsnjaMa h MopcjjojiorHjii, ona ce jacno pasjiHKvje oji
Taicotje ji;o6po onyBaHe j.ioibe biijihhc iieliHHCKor Mej(Bej(a ca ncTor JioKajiHTera (cjj, 39,
Ta6ejia 5),
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AjiBeone ’ieTBpTor npeM 0Jiapa cy 3apacjie h nonyH.eHe KoniTanoM MaTepnjoM, hito
roBopn flaje 3y6 3a acHBOTa nojioMJbeH hjih Hcnao H3 aliBeolia.

Cji. 39. Kopejiamija muei)y bhchhc MaHAn6yjie h ny»CHHe jyraJiHor 3y6Hor HH3a koh Mpicor (Ursus nrctos) h
nehHHCKor MeaBejia (Ursus spelaeas) H3 U,epeMOUIH>e a HeKHX eBponcKHX JioKajinocTH (ripeMa Ballesio,
1983: ejinnca 95% BepoBaTHohe peqeHTHor U. arctos, n=36; Ursus mctos. Jaypenc, Ursus spelaeus.
MoHaKo - nehHHe Griraaldi h Observatorie).

Fig. 39. Correlation between the height of mandible and length of tootii row in brovwn (Ursus arctos) and
cave bear (Ursus spelueus) from Ceremo3nja and several European locaiities (after Ballesio, 1983:
ellipse of 95% probabiiity in recent. U. arctos, n=36; Ursus arctos, Jaurens, Ursus speiacus, Monaco -
eaves Crrimaldi arid Observatorie).

Ha jjHjacTeMM H3a OHH>aKa aajiasH ce ajiBeojia 3a npBH npeMOJiap. 3a pa3JiHKy oj(
npeflaHKe BpcTe Ursus etmsces, Koja noceayje cbh Terapn npeMojiapa y jjoitoj bhjihhh,
pa3Bojne JiHHiije MpKor Me"Befla h denmgeri-speJaeus rpyne, o,njiHKyje peflyKgaja npeji-
h>hx iipeMOJiapa. Kofl deningeri-spelaeus rpyne Ta peayKij,Hja je ja'ie H3paaceHa, raKo ji;a
koji eBOJivraBHiijer Ursus spelaeus-a no npaBHJiy iieflocTajy c¢Ba Tpii npej(ii,a npeMOJiapa.
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Kojl MpKor MeyBe/i;a iiaj'iemhc nocTojn npBH npeMOJiap, iiok je npncycTBO ripyror n
Tpeher npeMOJiapa iiapnja6njiTio h pejiaTHBHO peTKO. IllpeMa 0BOMe je MaHjiH6yjia H3
U,epeMoinH>e arctos-THna.

/Kiia'iHe noBpiHHHe MOJiapa cy 3H3THO a6pannpaiie, na ce 0 MopcjjojioriijH 3y6Hiix
KpyHa He Moace Miioro {aKJi.ViHTH. Mel?yTHM, o06pHCH 3y6fflix KpyHa TpomeiteM >i<isaT-
hhx noBpuiHHa iiHcy jicrfiopMiicaHH, h ohh noKa3yjy ojijihkc KapaK'repHCTiriHe 3a MpKor
MejjBejja. 11pBH j~oh>h Monap HVR pejiaTHBIio rnnpoK TajioHHji; ¥ oj(Hocy Ha jiy>KHHy, mTo
je apKTonjma KapaKTepncTHKa (Rode, 1935).

P(y>KHHe jryrnx kocTiijy MpKor h nehHHCKor Mejip.ejia y BejiHKoj Mepii ce npeKlia-
najy, H3y3eB MaKCHMaliHHX i;pejTiiocrii kojt My>KjaKa y iiojcjjniniM nonyjian;HjaMa nehHH-
CKor MejiBejja, h MHHHMajiHiix lipcjjiiocTH koh >KeHKH MpKor McjiBcjia; ajiH ce pa3JiHKyjy
jAHCTalJiHor Kpaja h jjy>KHHe. Koji paj(Hjyca MpKor Mej(Beji;a H3 U[epeMomH>e (Ta6jia VIII,
cji. 2), oBa Bpej*HocT.h3hocii 20.57, a kojj paj(Hjyca iichmicKor Mej(Beji;a H3 HCTe nehHHe
(Ta6jia VIII, cji. 1) 25.78; koji peu;eHTHor MpKor Mej*Bejja 19.1-20.7 (Zapfe, 1946), koj*
nehHHCKor MejiBejia H3 jvrosaiiajiHe <I>paHu;ycKe 22.2-29.4 (npeMa Prat et Thibault,
1976,H3Ballesio, 1983).

JIHMeH3Hje ocTaTaKa MpKor MeriBejia H3 UepeMoiiiu.e, PiicoBa'ie h BacHJBCKe nehn-
He Behe cy ofl peii;eHTHor eBponcKor MpKor MejjBejja, a yKJianajy ce y BapnjaHHjcKH pac-
noH OBe BpcTe ca ropH>onJieHCTOIi;eHCKHX eBponcKHX HalJia3HHiTa (cji. 40, Ta6ejia 4, 5).

ny>fCHHa
length .
(inm)

100 =

i Jaurens, Wtiim (Ballesio, 1983)

* X Recent (Zapfe, 1946)

BacHJbCKa nehHHa
(Vasiljska cave)

Mclv Mt MtV

Cji.40. Ursus arctos, jjy>KHHe MeTanojjHjajiHHx KocTHjy.
Fig. 40. Ursus arctos, metapodial bones lengths.

MpKH McflBeri je y EBponn no3HaT 0ji cpejin.er njieHCTOD;eHa, ajiH KberoBii ocTami
HHKaj"a Hiicy 6hjih iiapo'iiiTO 6pojHH, H3y3eB y BejiHKoj EpHTaHHjii (Ballesio, 1983).
Tokom ropiter nJieHCTOIi;eHa n,eroBo pacnpocTpaH,eH>e je HajBepoBaTHHje orpaiin'ieiio
eKcnaH3HjoM nehHHCKor MejTBgjia. llacejpbaBa myMe, npeBacxojjiio HCTHHapcKe, ajiH ce
npHJiarotjaBa n Ha jipyrc 6HOTOne, Ha npHMep TVHijpe (M nsil, 1985).



FopsbonneHCTotieHCKH cncapHH3 nehHHCKHX Hacnara Cpénje 235

Ursus spelaeus Rossenmuller & Heinroth. 1794
(Cn. 41-49, Tadejia 6-10, TaSjia I, cji. la, 6, n, Ta6jia Il, cji. la, 6, u,
Ta6jia Ill, cji. la, 6,2a, 6, Ta6jia V, cji. 2a, 6, 3, 4a, 6, TaSjia VIII, cji. 1)

Pncoiia'ia: iipejjini /ieo Jio6aite (ieoHH, Ha-iajiim h MaKCHJiapHH jjeoj; 3aijn>n jieo jio-

6aite (napnjeTajiHH h 7eojioM neoHH ffeo); 2 MaKcnne dext. (M2); 2 MaKCHJie sin.

(P4-M2); MaKCHJia sin. (M1-M2) MaKCHJia sin. (C h cjjparMeHT P4); 45 MaHfIH6yjia: 14
dext., 31 sin.; 35 Il sup., 29 12 sup., 163 13 sup., 32 Il inf., 29 12 inf., 78 13 inf., 82 C sup.,

75 C inf., 159 C indet., 20 P4 sup., 46 M1 sup., 61 M2 sup., 20 P4 inf., 74 M1 inf., 119 M2
inf., 60 M3 inf., 17 Dc, 2 D4 sup.; 10 araaca, 3 eiiiicTpocfievca, Behn 6poj nepBHKa;iiuix,

TopaKajiHHX n JiyM6ajiHHX npniJteHOBa, 14 cjip. xyMepyca, 11 yjiHH (1 Hejia, ,1 jyB.), 19
pajriijvca (3 ijejia, 1 jyB.), 23 cfieMvpa (2 jyB.), 19 mriiénja (5 Hejinx, 1 jyB.), 7 c|)H6yjia, 40
oc neHHC (2 ijejia), 21 naTena, 44 KaliKaHeyc, 51 acTparajiyc, 39 Me I, 39 Mc I, 65 Mc
I, 40 Mc 1V, 40 Mc V, 43 Mt 1,54 Mt Il, 18 Mt 111, 130 Mt IV, 21 Mt V, 308 Ph I, 89 Ph
11, 63 Ph I1II.

My3ej y ApaHt)ejiOBHy (HCKonaBaiba 1953-1961; Rakovec, 1965).

+++

JIBe jio6aite; 9 P4 sup., 18 M1 sup., 34 M2 sup., 9 P4 inf., 20 M1 inf,, 51 M2 inf,, 21 M3
inf., 5Mc 1,15 Mc II. 16 Mc 1ll, 19 Mc IV, 11 Mc V, 4 Mt |, 5 Mt I, 8 Mt 1II, 11 Mt IV,

10 Mt V.

My3ej y ApaHi)ejioBii;y (HCKonaBaita 1975-1977. rojjHHe)

+++

2 cfiparMeHTa KajioTe jyBeHHJIHHX Jio6aita, (JjparMeiiT MaKCHJie ca ajiBeojiaMa 3a hhtiit-
anyjiT, 2 jyBeHHJi.; 29 11/2 sup. (14 sin., 15 dext.), 31 13 sup. (11 sin., 20 dext.), 17 Il inf. (5
sin., 12 dext.), 28 12 inf. (14 sin., 14 dext.), 35 13 inf. (16 sin., 19 dext..), 35 I indet., 61 C: 7
sup. (5 sin., 2 dext.), 14 inf. (8 sin., 6 dext.), 40 indet.; 10 P4 sup. (2 sin., 8 dext..), 11 M1

sup. (5sin., 6 dext.), 16 M2 sup. (9 sin., 7 dext.), 20 P4 inf. (11 sin., 9 dext.), 28 M1 inf. (15

sin., 13 dext.), 12 M2 inf. (7 sin., 5 dext.), 12 M3 inf. (6 sin., 6 dext.), MJieHHH 3y6n: 53 Dc,

D4 inf. sin., 9 npuiJbeHOBa: 1 aTliac, 2 npaTiia, 2 rpyjjHa, 1 ejia6HHCKH, 3 indet., 2 nejiBHc:

1 (fjparM. aryjiT, 1 cJrparM. jyB., 3 xyMepyca: 1 ajtyjiT cJjpameHT jJ(Hjacj)H3e. 1 jyB. dist., 1
jyB. cjparMeHT miaépme, 1 pajpijyca: 4 (|)parM. ajiyjiT, 3 jyB., 2 yjiHe, 2 (})p. 4nibyjie, 3
naTelie; 2 sin., 1 dext. , 3 CKatJjo-jivHape: 2 sin., 1 dext., 7 HaBHKyjiape: 5 sin., 2 dext., 3
VHHH(j)opMe sin., 4 MarayMa (2 sin., 2 dext.), 7 nH3Hc}opMe: 4 sin., 3 dext.; 2 acTparajiyca:

1 sin., 1 dext.,, 3 KajiKaHeyca: 2 sin., 1 dext.; 5 nnpaMHjtajie: 4 sin., 1 dext., Ky6oiiji sin..
KyHeHc})opM 3 sin., 4 Mc 1,9 Mc II, 7 Mc 1Il, 8 Mc IV, 5Mc V, 10 Mt |, 12 Mt 1, 17 Mt
1, 21 Mt 1V, 14 Mt V; 95 Ph I, 7 Ph I juv., 47 Ph 11, 30 Ph IIL.

PyiiapcKO-reojioiuKii cJ)aKyjrreT y Beorpajjy (ncKonaBaiba 1953-1957).

CMOQJiyhKa nehHHa:

cJjparMeiiT Jio6aibe (cp. OKHHNHTajiHOr h napnjeTajiHor jjejia Jio6aibe, c}p. cJienooTHiix
JiyKOBa h cj)p. neoHiix KOCTHjy), ()p. jyBeHiiJiHe Jio6aH>e, 5 MaKciidia: 1 ca C, P4-M2; 1 ca
M, 2; 3 ca ajiB. 3a HHHHCHBe, 15 MaHj™n6yjia, 9 Il sup., 6 12 sup., 12 13 sup., 8 Il inf., 7 12
inf.,, 10 13 inf., 21 C sup. & inf., 8 P4 sup., 11 M1 sup., 8 M2 sup., 3 P4 inf,, 12 M1 inf., 7
M2 inf., 12 M3 inf., 17 Id, 62 Cd, 2 D4 sup., 2 D4 inf., 27 nprujpeHOBa, 7 cKanyjia, 4
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nejiBHca, 1 oc neHHcC, 13 xyMepyca, 13 paflHjyca, 5 yjiHH, 11 cbheMvpa, 15 THCnja, 1
c|)H6yjia, 4 naTejie, 3 rai3H(])opMe, 3 CKa(J)o-JiyHape, 1 nnpaMHflajie, 2 Kapnajie 4+5, 8
KajiKanevca, 2 acTparajiyca, 5 Ky6oima, 5Mc I, 5 Mc II, 4 Mc Ill, 9 Mc IV, 3 Mc V, 2 Mt
I, 7 Mt I, 7 Mt 111, 9 Mt IV, 6 Mt V, 10 Mp indet., 20 Ph I, 9 Ph Il
PynapcKO-reoJioaiKH 4>aKyjiTeTy Beorpany (D imitrijevi¢, 1991).

BacHJbCKa nehHHa: OKnmiHTajiHH peo jioSaae, cjienooHHH .nyk, jjeo OKHHHHTajiHor ipe-
6ena, MaKCHlia ca C, 8 MaHflH6yjia: 3 sin., 5 dext., I 1/2 sup. dext., C sup. dext.. C jyB.,
M2 inf., fr. C. 2 rpyttna npmjbena {l aflyjiT, 1 jyB.). 3 cjiaciiHCKa npmjteHa (1 ajiyjiT,
2 j1B.), oc caKpyM. ckanyjia sin. dist., cjjp. iicjibhc, 2 xvMepyca (1 neo, 1 (jjparM. jpja-
(JH3e), 4 cheMypa (2 anyjiT, 2 jyB.), 2 TH6nje, acTparajiyc sin., 3 cpp. Kajikaneyca, 2 Mc
I, Mc I, Mc IV dext. (1 ajjyjrr, 1jys.). Mc V, Mt Il sin,, 1 Ph I, 3 Ph Il, 3 Ph IlI.
PynapcKO-reojiomKH cj)aKyirrei'y Beorpaj(y.

BpejicKa nehHHa: jejpia Jio6aH>a, cjparmeHT MaHjinSvjie sin., c¢j*p. MaHjj. dext.(MI, aHB.
M2), Topakajimi iipmJbeH, xymepyc sin. dist., xvMepvc sin. juv. dist... yjmajyB. sin., cjp.
cj)eMyp jyB. sin. prox.. ocneiinc.

My3ej y Bejioj llaJiaHHH.

+++

M2 dext, jvBeHHJiHH rpvjuiH iipmji>eH. ckanyjia dext., yjina dext. prox., cpeMyp dext.
prox.

U phpojm>a'ikn My>gj y Beorpajjv (MapKOBHn h IlaBJioBHh, 1991).

JleiHHHKa nehiiHa: 2 Jio6aH>e, 1 hothjrannn jieo HOJioMIbeH y 06.nacTH Moacjj[aHe naype,
5 MaKciidia: 1 (ajm. 11-13). 1 sin. (C, ajiB. 11-3. P4). 3 dext.: 1 (C, P4-M2). 1 (P4), 1
(M1-2). 15 MaHijjii6yjia.: 5 aj?yjiT (3 sin., 2 dext..), 10 jyBeHHJiiiHX (6 sin.. 4 dext.), 2 xn-
oHjiiie kocth, 2 11/2 sup., 13 sup., 1 sup. indet., 2 Il inf. 2 22 inf., 4 13 inf, 11 inf
indet., 11 indet.. 1 1d, 10 Csup.. 8 Cinf., 4 Cd, 5 P4 sup. (3 sin., 2 dext.), 3 M1 sup.(l
sin., 2 dext..), 5 M2 sup.dext., 2 P4 inf.sin., 5 M1 inf. (2 sin., 3 dext.), 5 M2 inf. (2 sku
3 dext.), 2 M3 inf.sin., fr.M, D 4 sup., D4 inf., 5 aTJiaca, 8 Bpamnx npniJteHOBa, 7
rpyjIHHX, 6 cliabHHCKHX, 1 pemiH, oc caKpyM, CKanyjia jyB., 4 nejiBHca, 23 xyMepyca
(7 anyjiT, 16 jvb.), 7 pajjnjyca (6 ajjyjrr. 1 jve.). 11 yjmH (10 aj*yjiT, 1 jvB.). 15 cj)e-
Mypa (8 ajjyjiT, 7 jys.), 9 TH6nja (4 ajjyjiT, 5 jyB.). 2 naTejie, 3 nolieKca, CKacj)Oliy-
nape, 3 acrpara.jiyca, 3 KajiKaueyca. 2 Mc I, 2 Me Il, 6 Mc Il (1 jvb.), Mc IV jvB,, 2
Mc V (I jyB.), Mt I. 2 Mt II, Mt Il jys., 3 Mt IV, 2 Mt V (1 jvB.), 4 Mp indet, 14 Ph
I (1 jvB), 8Ph Il, Ph 11 juv., 4 Ph Il

PyjrapcKo-reojiomKH c})a.KyjiTeTy Beorpaj'v.

+ + 4.

6pojne kocth.

SaBojj 3a reojiorajy h najieOHTOJiOrHjy KBaprapa XA3Y, 3arpe6 (HapojHiH Mysej y
BalbeBv) (MiloSevic, 1984).

IlehypckH KaMen: CKejierHii ocTanii cbmx aHaTOMCKiix jrejioBa (Malez i Salkovié.
1988).
3aBOH sa reojiornjy h najieoHTOJiorHjy KBaprapa XA3Y, 3arpe6
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+++
2 paflHjyca jyB. (1 sin.. 1 dext.), cKanyjia jyB. sin. dist., nejiBHC HeoHaT. Mc V dext.,

Mt Il sin.
PyjiapcKO-reojiomKH cjiak\VJi'i'CTy Beorpa,iiy.

HcpeM(»iiin>a; oKHHNHTajiHH jteo Jio6aH>e, (})parMeHT jyBeHHJiHe Jio6aH>e, MaKCHlia sin.
(MI1. 2. aliB. P4). MaHflH6yjia dext. (M3), 3 MaHflii6yjie jyB., Biiuie H30ji0OBaiinx 3y6n
ropifce h jion.e BHIiHiie, 2 araaca, enHCTpoc})eyc, BHine uepp.nkajiirtrx, TopaKajiHiix, jiyM-
6aJiHHX h KayflaJiHHX npiiDbeHOBa, 4?p. nejiBHc, 7 xyMepyca, 4 pafliijyca, 1 yjiHa, 3 c}eMy-
pa, 6 TH6iija, 5 (}>H6yjia, BHine naTejia, Mp, (JiajiaHrH h cecaMOH;jjHHX KocTiijy.

3aB0jt sa reojiorHjy h naJieOHToJiornjy KBapTapaXA3Y, 3arpe6 (Lazarevic¢ i dr., 1988).
++ +

ii0'i'HJtaHHH jteo jyBeHHJine Jio6aii>e, (})parMeHT flecHor cjienooHHor JiyKa, MaHjtn6yjia
sin. (M2, 3; &jiB. Il, 2, C, P4, M), 2 Bparaa npuilJi>eHa, 14 rpyjjHHX, jej*aH cjia6imcKH.
2 cKanyjie sin., 2 cpp. nejiBiic dext., 4 xyMepyca (2 dext.. 2 sin.), 2 (})eMypa dext. (1
ajtyjiT. 1 jyB. jtnja(})H3a. pajtHjyc dext.., 2 TH6nje (1 sin., 1 dext..). c})H6yjia dext.
PyHapcKO-reojiouiKH c})aKyjiTeT y Beorpajjy.

llpeKOHOUuiKa nehHHa: Jio6au.a (II, C, P4-M2 sin.,, M1,2 dext.), nejiBHC, cKanyjia, 2
xyMepyca, 2 yliHe, 2 (})eMypa, 2 Tnenje, acTparajiyc, KaliKaHeyc, Tii6najie, 4 Tapsajuie
kocth, 2 MeTaTap3yca, HeKQJIHKO (})ajiaHrH.

npnpojiuauKH My3ej y Beorpajty (TrHpiih, 1952).

++ +

3ajtu>H jjeo Jio6au.e noJioMJIbeHe y HHBoy Hin})paop6HTajiHHor cyaceu>a, (})parMeiiT okhh-
niiTajiHor jjejia Jio6au>e, (})parMeHT HeoHor jjejia JiobaH>e, CKanyjia sin., yjiHa sin.
llpHpojufca'iKii My3ej y Beorpajjy (caKynno 15. Miipnh, KycToc My3eja, 1956. roflHHe).
++ +

MeaKCHJia dext. (P4-M2), MaHjui6yjia dext. (P4), Il sup., 2 13 sup. sin.. 1l inf., 4 C sup.
(3 sin., 2 dext..), 4 C inf. (2 sin., 2 dext.), 3 <p. C, M1 sup. dext., 4 M2 sup. (3 sin,, 1
dext.). P4 inf. dext.,, M1 inf. dext., 3 M2 inf. dext.

PyjjapcKO-reojiouiKH (})aKyjiTeT y Beorpajty (ycjioBH najia3a, ayTop h BpeMe HCKonaBa-
u>a HenosHaTH; fliiMHTpnjeBHh, 1992a).

++ +
chp. Jioban.cKe KajioTe jyB., (})p. BepTHKajiHor paMyca MeHji;. dext., MaHjj. juv. dext. (M),
xHoHfl, 11 11/2 sup. (5 sin., 6 dext.), 3 13 sup. sin.. Il inf. dext., 11/2inf. sin.. C sup. sin..

4 C inf. dext.,, 7 C indet., 4 13 sup. sin., P4 sup. dext., 2 M1 inf. sin.,, 3 M2 inf. (2 sin..
1 dext..), M3 inf. dext. PR 85/4-10, cpp aTliaca, 2 BpaTHa npuubea. 6 rpyjunix, 3 cjia-
6iiHCKa, jejjaH penHH, 6 neJiBHca (3 dext., 3 sin.), 4 xyMepyca (2 ajjyjiT sin.. 2 jyB.). 2
pajinjvc jyB., yjuia sin., 2 Tn6iije (ajtyjiT dext... jyB. dext..), naTejia sin., CKa(})o-JiyHape
sin., acTparajiyc sin., 2 KaliKaHeyc sin., cc3aMonjj. 2 Mc Il (1 sin. prox., 1 dext.). Mc
Illsin., Mc IV dext. prox., 2 Mc V dext., 3 Mt. Il (2 ajtyjiT sin., 1 dext. jyB.). 2 Mt Il
dext., 4 Mt IV (2 sin., 2 dext.), 2 Mt V sin. (1 aji;yjiT, 1 jyB.), 5 Ph I, Ph Il. Ph Il
PyapcKO- reojiouikh (})aKyjiTeTy Beorpajjy (apxeojiouiKa HCKonaBaita 1985. rojiHHe).
+++

2 (PparMeiiTa Jiobau>e (1 ajiyjrr, 1 jyBeHHJi), 3rJio6HH HacTaBaK MaHiiii6yJic, Manji. jyB.
dext. ca ajreeojioM 3a M2). 13 sup. 11/2 sup., | sup. indet.,, 3 | inf. indet., C MaHijt. sin.. 4
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C indet., 3 C juv., 2 P4 sup., M1 sup., M2 sup., 3 M1 inf., M2 inf.,, M3 inf., D3 inf,,
D4 inf., 2 ailiaca, jeflaH cjiatBHHCKH, jeflau penHH npiiubeH, 3 xyMepyca (1 ajtyjiT dist.,
1 jyB,, 1 HeoHa'r), 4 paj(Hjyca (3 anyjiT, 1 jyB.)., 4 yjme (3 anyjiT, 1 jyB.), cjjparMenT
liHlacj)M3e cjjeMvpa, 6 jeBeHiuiHHX c}3eMypa, 3 c})H6yjie (2 anyjiT, 1 iyB.), THéHja jyB., 2
neJiBHca. naTejia, 2 CKa<J)QliyHape. nHpaMiiflajie, noiteKc, acTparajiyc, <bp KajiKaHeyca,
KyHeHc}opMe 2, 23 Mp, 2 Mp prox., 4 Mp jyB., 5 Ph I, Ph 11, 2 Ph III.
PyRapcKO-reojioiiiKH c})aKyjiTeT y Eeorpafly (peKorHocu;HpaH>e 1991. roflHHe).

I'ojieMa aynKa: 2 cjsp. Jio6aibCKe KajioTe jyB., Manjt. dext. (C), 3 MaHfl. jyB. sin.. Il inf.
dext., 13 inf. sin., 4 C inf. sin., 6 c)p. C indet., c})p. BpaTHor npuubeHa, xyMepyc jyB.
flHjacj)H3a.. yjina jyB. sin., naTejia dext.. Mc IV dext., Mc V dext., Mt Il sin. prox., Mt

Il dext., 2 Mt. V sin. prox., Mp juv.
PyJlapcko- 1e0jiolllkh c)aKyjimeT y Beorpaji,y.

HemuntiKa nehima: cjiparM. Jio6aibe, 2 MaHjii6yJie (1 dext. (M2), 1 jyB. sin. (ca aJiBe-
ojiom 3a C), 6 C, Dc, 4 I, P4 sup., M2 inf., enncTpoc})eyc, cjiabHHCKH npuubeH, 4 xy-
Mepyc.a (2 ajjyjiT. 2 jyB.), 2 yjiHe, cheMyp cp jtnjach)H3e c})eMypa, 3 TH6nje, 2 cKanvjie
dist., 3 nejiBHc, kalJikaHeyc, Ph .

PyjiapcKO-reojioiHKH c}akyji'reT y Eeorpaji;y.

llehHHa y itpeeHHM CTeHaMa: c})parMeHT KajioTe jvBeHHJiHe Jio6aii>e, 2 MaHjtn6yjie: sin.
(ca ajiBeojiaMa 3a C-M?2) dext. (6a3ajiHa HBHHa xop. rpaHe), xhohjj, 2 13 sup. (1 sin., 1
dext.), 2 13 inf.sin.,, 6 C (L C sup. sin., 3 C sup. dext., 1 cjjparMeiiT KpyHe, 1 Kopen),
M1 sup. sin., 3 M2 sup. (1 sin., 2 dext.), ¢pp. M1 inf. sin., enHCTpoc})eyc, jejjan n;ep-
BHKanHH, 4 TpoKajiHa h 3 JiyM6ajiHa npmjteHa, 2 xyMepyca sin. dist., 3 yjnie (1 n;gjia
dext., 2 dext. prox., pajinjyc jyB. sin., 5 c}eMypa (1 gqeo dext., 1 dist. sin, 2 c})parM.
j(HjachH3e jyB.), cj)parM. TH6nje dext. dist.,, 2 naTejie (1 sin., 1 dext.), cKac})OliyHape
dext., MarHyM dext., HaBHKyjiape dext., nnpaMHjialie sin., 2 KaliKaneyca (1 sin., 1
dext.), 2 nH3Hc}opMe (1 sin., 1 dext.), 2 Mc I sin., Mc Il dext.,, 2 Mc IV (1 sin,, 1
dext.), Mt I sin., 4 Mt Il (3 sin.. 1 dext), Mt Ill sin.,, 2 Mt IV (1 sin., 1 dext.), 4 Mt V
(1 sin. prox., 3 dext.), 8 Ph I, 2 Ph II, 2 Ph IIL.

PyjiapcKO-reojiouikH t}>aKyjiTeT y Eeorpajjv.

JlejjeHa nehiiHa: jejpia cjjparMeHTOBaHa Jio6aH.a, 22 c}>parM. ropite bhjihhc, 46 jjpyrnx
4>parM. Jio6aii.a, 30 MaHjiH6yjia, 3 Il sup., 2 12 sup., 3 13 sup., 1 13 inf,, 22 C sup., 20 C
inf., 3 P4 sup., 6 M1 sup., 5 M2 sup., 1 P4 inf.,, 8 M1 inf, 11 M2 inf., 7 M3 inf,, 22
aTliaca, 11 enncTpoc})eyca, 55 n;epBHKajiHHX, 77 TopKajiHHX, 85 jiyM6ajiHHX npmjte-
HOBa, 10 (})parM. oc caKpyM, 32 cKanyjie, 36 nejiBHca, 55 xyMepyca (37 aj(yjiT, 18 jyB.),
64 pajiHjyca (44 ajiyjiT, 20 jyB.), 70 yjiHH (68 ajiyjiT, 12 jyB.), 69 cj)eMypa (55 ajjyjiT, 14
jyB.), 69 TH6nja (46 asyjiT, 23 jyB.), 7 c}H6yjia, | naTena, 3 cKac})OliyHape, 2
HHpaMHj*ajie, 3 mi3Hc}>opMe, 1 Tpane3, 1 MarHyM, 15 KajiKaHeyca, 17 aciparajiyca, 4
Mc I, 12 Mc II, 23 Mc III, 14 Mc IV, 20 Mc V, 7 M. I, 14 Mt 11, 21 Mt TII, 4 ME 1V,
13MtV, 8Ph I, 3 PhlIl

lIpHpojpbaHKH My3ej y Beorpaj(y (Kosanic¢, 1992).
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.Ha3apeBa nehinia: "mhoiiitbo KOCTHjy"
MaTepnjaji HHje canyBaH QKyjoBHfr, 1989, I"BH jnh, 18916).

JepiiHHHa nehiraa: C sup., M2 sup., cJjparMeHT MaHRH6yjie (M3); pasnn'iii'ni ‘icjiobii
CKejieTa.
HapoflHH My3ej y Beorpafly (MapKOBHh-MapjaHOBHh, 1968; TaBejia, 1988).

Koisaicmiha nehmia: cliparmei-iT jiosan>e (C, P4-M2, ajiB. 11-3 sin. & dext), 5
cjjparMenaTa jyBeHHJiHHX Jio6aita, 2 makcHilie (1 sin. ca aliBeoJiaMa 3a M1-M2. 1 dext..
ca ajiBeoJiaMa 3a P4-M2), 31 MaH£H6yjia: 22 aflyjiT/cy6ap(yjiT: 13 sin: 1 (cjjparm. M3,
ajiBeojie 3a C, P4-M2), 1 (C, c3parM. M|, M2, M3, ajiB. P4), 2 (ajiB. C-M3); 4 (ajiB.
C-M3), 1 (ajie.C-P4), 2 (aiiB. C-M1), 1 (ajiB. M1-2). 1 (ajiB. M2-3), 9 dext.: 3 (ajiB.
C-M3), 1 (giB.C), 1 (alv. M2-3), 4 cjjpam. BepTHKajme rpaHe; 9 jyB.: 3 sin.: 1 (ajiB.
C-MI), 1 (qjie. C), 1 (a3iB. MI-3); 6 dext: 1 (C, asie. P4-M3), 1 (C. ajie. P4-M1). 4
(ajie. C-M3); Il sup.. 13 sup., Il inf, C sup.. 2 C inf.. P4 sup. dext.. 2 M1 sup. (1 sin..
1 dext.), 7 M2 sup. (4 sin., 3 dext.,, M1 inf. sin.,, 6 M2 inf. (1 sin., 5 dext.), 2 M3 inf. (1
sin., 1 dext.), 2 aTJiaca, nepBiiKajinii iipmjben. 2 TopKaJiHa, oc cakpym, 4 cKanyjie jyB.
(15 anydiT., 15 jyB.), 10 pafliijyca (5 anyJiT.. 5 jyB.), 18 yjiHii (12 af(yjiT., 4 cy6aflyjiT., 2
jyB.), 19 clhemypa jyB.. 13 TH6nje (9 a#yjiT., 4 jyB.), KajiKaHeyc sin., Mt IV sin. prox.
llpHponibaH KH My3ej y Eeorpafly.

IUaJiHTpeHa nehnna: CKac}jojiyHape sin., Mt V sin., Mp indet. dist.
HcTpaacHBaHKa CTaimna 1leTHirna.

PaBami'fKa nehiiHa: MaKCHJia dext. (C, M I, M2), 5 MaHfliiéyjia (3 sin., 2 dext.), 9 C
sup., 12 C inf., M1 sup. dext., M2 sup. dext.. 2 M1 inf.,, 3 M2 inf., 4 M3 inf.
lIpHpoflifeaHKH My3ej y Beorpafly (Tmpnh, 1952).

BncoKa nehiiHa: 68 Isup.. 28 | inf.. 19 C sup., 15 C inf., 13 P4 sup.. 15 M1 sup.. 18 M2
sup., 10 P4 inf., 27 M1 inf., 25 M2 inf., 13 M3 inf.; BejiHKH 6poj pa3jihhhth” flejioBa
CKejieTa.

3aBo;t 3a reojiornjy h najieoHTOJiorHjy KBapTapa XA3Y y 3arpeby (Hapo”mi My3ej y
BalJteBy) (MiloSevié¢, 1984; Paunovi¢, 1991).

nehiraa ko™ Cen.a: MaKCHJia dext. (P4-M2).
npnpo,nibaHKH My3ej y Beorpajiy (Tihpnh, 1952).

OuiJbapcKa nehiiiia: MaHflii6yjia sin. jyB. (fr. C. P4, M1, M3), C inf. dext.
PvjiapcKo-reojioniKH cjiakVJiTeT y Beorpa”y.

nehiiHCKH Me”Be” je flOMHiiaiiTHa BpcTa y nehHHCKHM cefliiMeHTHMa ropifcer njiencTo-
u;eHa Cpé6nje, HHjn cy ocraipi npoHa™eiiH Ha cbhm jjo cajja HC'ipa*:eHHM JioKajiHTeTHMa ca
ceHHMeimiMa Te CTapocTH. Ha BeheM 6pojy JioKajiHTeTa to je h jejpiHa ycTaHOBJfceHa BpcTa.

Pa3JiHKOBaifce ocTaTana nehHHCKor Me/iBejTa o,n jipynix BpcTa HCTor pojia Moryhe je
Ha 3y6nMa, Ha KpaHHjajiHOM Kao h BaHKpaHHjajiHOM CKelJieTy, Ha OCHOBY /iiiMcinHja h
iipoiiopniija (po6ycTHQCTH) nehHHCKor MenBejja.
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Y 36npmi PyflapcKO-reojioniKor cfmk\JiTeTay Beorpaj[y uyBa ce jio6an>a H3 Tlpe-
KOHOiuKe nehiiHe (Ta6jia I, cji. 'a, Ta6jia Il, cji. la, 6, n;) ca jakO nspaacenoM raa6elioM,
KapaKTepiicTHHHOM 3a nehaHCKor MeflBej5a. OiuTehene cy caMO jtejiHMHHiio 3rac6He no-
BpmHHe aa apTHKyjiau;Hjy ca hoh>om bhjihhom h ajiBeojie H3 Kojnx cy HcnajiH cbh 3y6n.
Ho HHMeHSHjaMa aJiBeojia 3a onitaKe, jaKO pa3BnjeHOM carHTajiiioM rpe6eny, Kao h
yKyimoj po6ycTHocTH Jio6aH>e (Ta6ejia 6), Moace ce saKIfcVHHTIIi a je npnna’ajia My>K-
jaKy, h to aflyjiTiioj, “ocTa crapoj HH*HBHnyH. CKopo cbh raaBOBH ha Jio6an>H cy cpacjiH,
Hsy3eB HiaBOBa H3Me"y MakchjiapHHX h HasajiHHX KocTHjy, a y ajiBeojiaMa 3a ropi-tn
npyn-i MOJiap najiase ce ohjiomhh KopeHOBa kojh cy Henyn>eHH n,eMeHTOM. Ha nennv ce
najia3e cHTHa jaMHHacTa yjiy6jteiba Koja yKa3yjy na noneTHH cTajrajyM ocTeonopo3e.

Tpyra Jio6an>a hs llpeKOHOHiKe nehHiie, Koja ce uyBa y npnpoflitaHKOM My3ejy y
Beorpafly, TaKo™e HMVa H3pa3ceny raa6ejiy (TiHpnh, 1952: Ta6jia XI, XII), h npn6jiHac-
ho cjiHHiie flHMeiisnje (Ta6ejia 6), no KojHMa o6e jio6aii>e npnnaflajy cnaacnje rpa™eHHM
MV>i<jyuHMa nehiiHCKor MeflBefla.

TaGejia 6. Ursuu spelaeus, no6an>a (nun).
Table 6. Ursus spelaeus, craniurn (mm).

Risovaca PrekonoSka pecina Petnicka pecina Vrelska p.
1 2 PM RGF m f
1LB 473.0 -440.0 425.0 423.0 436.0 368.0 393.0
2. LC 278.0 228.8 237.2 229.0 188.0 2119
3. LF 195.0 196.2 185.8 207.0 180.0 181.1
4. LP 467.0 480.0 426.0 452.0
5. LO 185.7 1925 193.3 173.7 178.0
6. LS 385.0 357.5 388.0 379.0 354.0 3115 359.7
7. LM 935 915 95.3 94.1 91.2 92.9
8. LD 323 48.0 38.3 32.2
9. HM 84.5 79.1 91.8 86.0 87.1
10. HI 118.2 101.4 95.0 103.0
11. HF 160.5 155.5 173.6 152.7 128.4 155.4
12. HC 122.0 7122 134.0 125.0 1155 124.4
13. LaM 114.8 1135 89.2 131.6
14. Lal 106.7 99.5 93.8 97.2 1057 84.3 95.8
15. LaF 163.9 ?124.5 144.2 110.7 145.3
16. LaT 835 79.4 84.0 82.4 80.0 815
17. LaZ 301.2 294.4 281.1 310.0
18. LaC. 213.6 207.4 219.7 210.3 168.0
19. G 195 26.1 23.0 20.6 21.2
FlpeKOHOUiKa richHHa: PM - .noGaita M 3énpke llpHpoflH>a'ikor My3eja, Pro - ;roSaH>a m 3(inpKe

PyjrapcKo -reo.TiouiKor (JjaKV.-rreTa, lleTHHiKa nehnna: m - My>KjaK, ¢ - >KeHKa. Mepe npema Cordy . 1972
PrekonoSka cave: PM - cranium from the National History Museum collection, RGF - craniuni from the
Faculty of Minig and Geology, Petnicka cave: ni-male, f-female. Measurements after Cordy, 1972.

J),Be BeoMa flo6po OHyBane jioaH>e npoflatjene cy y lleTHHUKoj nehHHH (Jlhmii-
rpiijeBHh, 1994a) (Tab6aa I, cji. 16, h, Taéna lll, gji. la, 6, 2a, 6). PasjuiKe y BeJiHHHHH h
MopcfcojiorHjH, Koje cy nocjiejiHHa H3paaceHor iiojihof 3HMopc}ni3Ma, napoHHTO no6po ce
oflpa>KaBajy Ha npocjHUiiiHM KoirrypaMa Jio6au>a. Ha BeheM npiiMepKy Jio6au>e, cnajKiio
je pasBiijen cariiTajiHH rpe6eH h HCTaKHWia rjia6ejia, ihto yKa3yje fla je oBa Jio6an>a
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npanajjajia My»cjaKy. To noTBpl)yje h BejiHKa MejjHo-JiaTepajma mnpHHa aJiBeojie 3a oTi-
aaK. Ha Maiboj jiodaibH, raa6ejia je Maae HCTaKHyTa, carHTajiHH rpedeH cjiabHje pa3-
BHjeH, a niHpHHa ajiBeojie 3a 0TH>aK 3HaTHo Maa>a, uito yKasyje na je npnnaflajia »ceHKH
nehiiHCKor MgjjBejra. npH ToMe, pa3JiHKe y HH,n;HBHjjyajffloj cTapocTH cy He3HaTHe: Ha jio-
Kpyne npeMOJiapa h M0OJiapa ynorpe6oM 3HATHO abpajmpaHe; Ha JioGaibii MVMEjaKa, jom
cy bhjjjbhbh caMO jigjioi',11 maBOBa MakKciiJiapHiix, Ha3ajiHHX h Hen'iaiinx KOCTiijy, a npBH
ropibH MoJiap HCTpomeH je jjo jjeHTHHa Ha n;ejioj noBpmHHH 3y6He KpyHe. To 3HaHH jja
cy o6e Jio6aite npnnajtajie nOTnyHO oj][pacjiHM jejtHHKaMa. 3a pa3JiHKy oji BOJiyMeHa oh-
ibaKa, pa3JiHKa y jiy>HHjyrajmor 3y6Hor HH3a (P4-M2) je Mana - ona H3HOCH 92.2 mm
Ha jio6aibH )KeHKe, h 94.1 mm iia Jio6aibH MyacjaKa.

Ha Jio6aibii H3 BpejicKe nehHHe, JieBa cTpaHa je 3HaTHO omTeheHa, TaKO j*a Hejioc-
Taje BejiHKii iieo BiiJiim,e ca cbhm jyrajiHHM 3y6HMa, Henu;e, cjieiioo'iiiH JiyK 11 TeMno-
pajiirn jieo jio6aibCKe 'iavpe. ]feciiH cjiciioo'ihii jiyK je TaKotje omTeheH. CeKyTHhii cy
HOCTMopTajiHO ncnajiii H3 ajiBeojia, Kao h ropibii npBH jieciin MOliap, jjok cy y ajiBeo-
JiaMa caTiyBaHii ropibii jiecHH HeTBpTH npeMOJiap h jipvrn MOJiap, ropibH jieciin ori[i>aK h
jicbh OHibaK nojioMJteH y 6a3H KpyHe. Jlo6aiba HMa THiiHHHe oco6HHe nehHHCKor Mej(Be-
jia Koje ce oraejiajy, npe cBera, y HcnynneHom nejiy, h MopcjjojiorajH 3y6a. npnnajiajia je
ospacjioM, Beh CTapoM MyscjaKy nehHHCKor Meji;Bej](a. H a HHjiHBHJiyaJiHy CTapocT yKa3yje
CTeneH nc'ipomeiiocni >Kiiarne noBpuiHHe jyrajiHHX 3y6a (ropibH jjpvni MOJiap je JiHHrBaliHO
HCTpomen jio KopeHa, a Ha >i<BaTHK)j noBpuiHHH ropiber HeTBpTor npeMOQJiapa rjiei) je totobo
iioiTryHO a6pajpipaHa, TaKO jja BHcima 3y6He KpyHe JimirBajiHO H3HOCH CBera oko 2 mm).
TaKoipe maBOBH Ha jio6aH>H cy BehiiHOM cpacjiH, jejiHHO ce jom Mory npaTHTH maBOBH H3-
Me”y hochhx h ropH>OBHIIHHHHX KOCTHjy. Ha nojmy npnnajiHOCT yKa3yje BejiniHHa Jio6aibe y
u,ejiHHii, BejiHHinia ombaKa h HarJiameH caniTajiHH h OKHHniiTajiHH rpe6eH.

CneijHtfjHHHa oco6HHa OBe Jio6aibe je acHMeTpnja nejia - jjecHa neoHa koct je hc-
nviiHeHiija oji jieBe.

npe Hero mTO je n0TnyHO 6iuia npeKpHBeHa cejiiiMeHTOM h cj)ocnjni30P,aHa, jio6a-
H>a je jieacajia Ha 60Ky y BliaacHOM cejiHMeHTy, cyjjehn no n;pHoj npeBJiaim MaHraHOBor

ciiMa cBe jio OKH,HnHTaJiHOr rpe6eHa Ha JieBoj cTpaHH. TaKoije, Ha jicbom jiaTepajiHOM
060ji;y Ha3ajiHor oTBopa Hajia3e ce TparoBH rjiojjan.a (i'JiojiapcKiix ceKyTHha).

Y ijejioKViinoM, BeoMa 6pojHOM Ma'iepnjajiv 113 PncoBaHe, Halia3e ce caMO jibc pe-
JiaTHBHO oTyBaHe jio6aibe nehmicKor MejjBejja. JejjHa HVE caBpmeHO onyBaH hhhhchrhh
jjeo - Majja cy cBe ajmeojie i”ejie, hhh;hchbh cy H3 h>hx HcnajiH. Oji ocTajiHx 3y6a jjecHH
oTibaK je nojioMJben amiKajmo, kojj JieBor je nojioMJbeH Behn jjeo KpyHe. HecHH P4 je
aHTepnopHO nojioMJbeH, o6a Kopena JieBor P4 Halia3e ce nojioMJbeHa y ajiBeojiaMa. J],ec-
hh M1 je aHTepnopHo nojioMJbeH, jjok cy jjecmi M2, jicboh M1 h M2 oiyBaHH nejiH.
3y6ne KpyHe cy iicTpomeHe mTO yKa3yje jiaje jiosaH>a npimaj(alJia cTapoj HHjtHBHjtyn.

CreHHcj"HHHOCT 3y6Hor anapaTa oBe Jio6aibe orjieija ce y nocTojaH>y ajiBeojia 3a
jom jejjan npeMQJiap, iicnoij ajiBeoJia 3a JieBH h jicciih P4, y 06e CTpaHe BHliHHe - JieBa je
Maiba (jtyacniia ajiBeojie 4.5 mm) h Bpjio iuiHTKa, TaKo jja je nHTaibe jja jih je oBaj 3y6
yoniHTe HMao pa3BHjeH KopeH h 6ho y c})yHKUnjn, hjih je nocjie H>eroBor Hcnaj™aHa aji-
Beojia 3anymeHa KomTaHOM cyncTaim;oM. “ecHa ajiBeojia "npeKo6pojHor™ npeMOlJiapa je
nemTo Beha h Jiy6jba (jyacHHa 6.1 mm).

jl,pyra OHyBaHa Jiosana H3 PncoBaHe peKOHCTpyHcaira je H3 BejiiiKor 6poja j*ejioBa.
Oji 3y6a OHyBaH je y rr;ejrocTH caMO precHH M2 - npoTOKOHHjj h JiHHrBajiHH hnh3 rp6Hii;a cy
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HCTpomeHii, hito 3HaHH fla je Jio6aH.a npnna”ajia aj?yjiTHoj HHflIHBHpyH, 30K cy otj jiesor
h flecHor npsor ropfter Mojiapa OHyBann caMO Jia*Hjajimi shaobh Kpyaa. FjiaGejia je
H3pa3HTo HCTaKHyTa. Kao h koh Jio6aH>e H3 BpejicKe nehHHe yoTiaBa ce acHMeTpnja
'iejia - “ecHa nojioBHHa nejia je BHina 11 ia're HCTaKiiyra otj JieBe.

llope~eiieM ca jiHMeH3HjaMa Jio6aita nehHHCKor Me”Be”a H3 nehHiie Drachenhohle
KOA Mixnitza, jejpie 0jj KliacHHHHX JioKalinocTH 3a OBy BpcTy (cji. 41), jiojia3H ce jio
3aKJtyTiKa jja Jiodaae hs npeKoiioniKe h lleraHHKe nehHHe, h Jio6aita ca aciiMeTpnjoM
nejia H3 PHCOBane npHnajjajy cpe”~tte KpynHHM Myxjan,HMa ojpiocno aceHKaMa nehHH-
ckof MejiBepa, hok jio6aH>a ca nojasoM ajiBeojia 3a npejiae npeMOJiape hs PncoBaHe,
cynehH ho 6a3HJiapnoj jjy>khhh, h jipyrHM cBojHM jiHMeH3HjaMa (Ta6ejia 6, PHCOBana, 1)
cnajja y H3pa3HTO KpyiiHe npHMepKe.

HC
150
130
0  Mihnitz

-f Petnicka p.

110 - X Prskono3ka p.
0 Vrelska p.
A Risovata

90 -

L— - 1 j —— s -j— - LB
350 370 390 410 430 450 470

Cji. 41. Utsus spelaeus Rossenmilller & Heiroth, jioeaH>a, ojjhoc H3Mel)y 0a3raapHe RyskHHe (LB) n
bhchhc ,no6aH.e (HC) (noflami 3a Mihnitz npema Cordy, 1972, cji. 7).

Fig. 41. Ursus spelaeus Rosseomuller & Heiroth, cranium, relation between the bazal length (LB)
and cranium heigth (HC) (data on Mihnitz after Cordy, 1972, Fig. 7).

JJoEbe BHJiane ce naiiase y bcjihkom 6pojy na BehHHH JioKaliHTeTa, ajiH najHeuihe
jaKO ouiTeheHe. TaKoi)e, necTe cy jyBeHHJine M.aHJiH6yjie, h Manj(H6yjie cy6aflyjmnix
HiijjHBHjiya - koji kojhx cy cbh sy6H na MecTy, ajiH cy rp6Hiie MOJiapa HeiicTpomeiie, a
pacr BHjmn;e HHje 3aBpineH (Ta6jia V, cji. 3). Ilo OHyBaHOCTH, H3y3eTaK npej(CTaBli>a
j(OH>a BHJiHiia H3 HepeM om ite, koji Koje cy, jjojiyme Heiai sy6n HcnajiH H3 ajiBeolia, aliH
cy cbh HacTaBi”H 1la BepTHKaliHoj rpann BHUHHe caBpmeno onvBaHH (Ta6jia V, cji. 2a, 6).
JI,HMeH3Hje jioh>hx BHJini*a h MaHj?H6y.napHor sy6Hor HH3a naTe cy na Ta6ejra 7.

BpojHH H30Ji0BaHH 3y6n Hal)enH cy na BeheM 6pojy JioKajnrreTa; j(HCTpHG6yijHja
Bpej(HocTH fly>KHiia h mnpHHa 3a ropite h Jioifce npeMOJiape h MOJiape jjaTH cy Ha cji.
42-48. Ha jinjarpaMHMa ce Moace yohhth Ha He nocToje Behe pa3JiHKe y jsHCTpii6yii;HjH
H3Me"y JioKaliHTeTa, 3a BehHiiy BpejmocTH. Hsv3eTaK npejjcTaBJbajy Man>e BpejjHOCTii 3a
jioiiii Tpehn MOJiap 113 KoBaneBHha nehiiHe (yspoK Moxe 6hth mmro cy BehnnoM
3acTynlJteiiH cy6ajiyjiTHH npHMepim), Kao h BehHHOM Maii>e BpejiHOCTH 3a npiiMepKe 113
BacHJfcCKe nehiiHe, neMy yspoK MO)«e 6 hth Beha reojiomica cTapocT ocTaTaKa.
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Tabejia 7. Ursus spelaeus, MaHftH6yjia (mm).
Table 7. Ursus spelaeus, mandible (mm).

Risovaca Vasiljska p. Petnicka p. Kovacevica p. Ceremosnja

1 291.6-320.5 3316

2 285.4-314.3 244.4-264.4 308.6 2785

3 60.9-79.4 63.0-74.1 73.4-77.8 56.7-67.1 83.6

4 146.8

5 19.3-26.4 18.9-24.9 22.7-25.2 20.6-27.1 25.3

6 53.7-74.4 48.6-64.1 65.8-66.3 53.2-64.1 59.0

7 163.1-183.5 206.7-208.0 1718

8 100.7-114.1 98.9-102.2 111.1-113.7 100.6-107.7 103.8

1 jjy>KH'B infradentale - processus articularis; 2. ﬂy)KHl'B a60pajiHa HBHija ajiBeojie 3a oiilak —proc.
artieularis; 3. BHOHHA coipus mandibularis koh M|; 4, BHOHH processus coronoideus; D. ne6thHa cog>us
mandibularis koh MI; 6. ny>sKHHa HnjacTeMe; 7. ny>kHHa C-M3 ajiBeo.napHo; 8. ny>kHHa P4-M3
a.HBeojiapHO.

1. length infradentale - processus articularis; 2. length aboral margin of comine alveole proc. articularis; 3.
height corpus mandibularis at M1; 4. height proeessus coronoideus; 5. length corpus mandibularis at MI;
6. length of diastema; 7. alveolar length C-M3; 8. alveolar length P4-M3.
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Cji. 42. OflHocsy>KHHe h mnpHHe ropiter npemouJiapa nehHHCKor MeflBejja (Ursus spelaesus Rossenmiiller &
Heinroth) H3 netHHOKHX nacnara Cp6nje.

Fig. 42. Correlation between the length and breadth of the upper premolar of the cave bear (Ursus spelaeus
Rossenmiiller & Heinroth) from the cave deposits of Serbia.
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Cti. 43. Ojihoc ayaaiHe n umpHHe npBor ropiber MQJiapa nehiincKor Me«Beaa (Ursus spelneus RossneniiiUer
& Heinro th )H3 nehnncKHX Hauiara CpGi-ije.

Fig. 43. Correlation betv.een the length and brcadth of the first. upper niolar of tiic cavc bear (Ursus
spelaeus Rossenmiiller & Hcinroth) from the cave deposits of Serbia.
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Cji. 44. Ojinoc «>KiiHe n mnpHHe jtpyror ropiter moJiapa nehHHCKor MeflBejia (Ursus spelaeus Rossenmiiller
& Heinroth) MBnehHHCKHX nacnara CpCnje.

Fig. 44. Correlation between the length and breadth of the second upper molar of the cave bcar (Ursus
spelaeus Rossenmiiller & Heinroth) from the cave deposits of Serbia.
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Cn. 45. oflHoc AyKHHE h miipnne ueTBp'ror floH,er npeMonapa nehHHCKor MenBena (Ursus spelaeus
Rossenmiiller & lleinroth) H3 nehHHCKHX Hacjiara c.pénje.

Fig. 45. Conelation bet\veen tlie length and breadth of the forth lower premolar ol' the cave bear (Ursus
spelaeus Rossenrniiller & Heinroth) from the cave deposits of Serbia.
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Cn. 46. Ojjhoc hvjkhhc h nmpinie npBor floiber Moiapa nehiiHCKor Mejreeaa (Ursus spelneus Rossenmtiller

& Heinroth )H3 nehHHCKIiix iiac,nara Cpouje.

Fig. 46. Correlation between lhe length and breadth of the first lower molar of the cave bear (Ursus
spehieus Rossenmuller & Heinroth) from the cave deposits of Serbia.
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Ci. 47. OniK'Cjvxnne n LunpHi-ie npvror noiter Miciapa nehiiHCKor Me;iBeaa {Ursus spehteus Rossenniulier

it Heinrotli i Ui nehiiHCKi-ix Hacnara Cponje.

Fig. 4". Correlatio.ii between tlie iength anc! breadtb of the second lower molar of the cave beat (Ursus
speheus Rossenmiiller & Heinroth) froni the cave deposits of Serbia.
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Cji. 48. Ojhoc ;ty>i<iiHe n urnpnne Tpeher jtoiber Majiapa nehi-iHCKor MejiBejja (Ursas spelaeus Rossenmiiller

& Heinroth )m nehHHCKHX nac.nara Cponje.

Fig. 48. Correlation between the length and breadth of the third lower molar of the cave bear (Ursus
spehieus Rossenmiiller & Heinroth) from the cave deposits of Serbia.
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JIHMeHSnje h nponopiurje BaHKpaHiijaliHor cKeneTa (cji. 49; Ta6ejia 8-10) TaKotje
He noKa3yjy OHCTynaH>a or yTBpi>eHHX Bapnjaii;HjcKHx lipejiHOCTH 3a pa3JiHHHTe jiejioise
cKejieTa nehHHCKor Me/rBe/ra, a MopcjiojiomKH HMajy jacHa ciicjreoHrjHa o6ejie)Kja. P,h-
MeH3Hje riojeriiiHHX flyriix KOCTHjy (Hanp. jjyacHHe xyMepyca H3 CMojivhKe nehHHe, pa-
rinjvca H3 rieTHHHKe, c|)eMypa H3 CMOJiyhKe h BacHJbCKe nehnHe, Tabejia 8), yKa3yjy Ha
BejiHKH pacT noje;iminx niiri;iiBiijiya, Kojii ojjroBapa MaKCHMaJiHOM koji nehiiHCKor meji>
Bejia yonmTe.

SO 90 100 110
jiyxaiHa (lengt.il) (nim)
Ursus spelaeus: * Risovata
* Smolucka p.
x Pedina u crvenim stenama
+ Golema dupka
0 Vasiljska p.
Ursus arctos: p Vasiljska p.

Cji. 49. KoBapnjauHja H3Me"y jiy»:HHe h MejjHO-JiaTepajiHe HiHpHHe jiHCTariHor Kpaja MCIV nehHHCKor h MpKor
MejiBejja. Ejinnce 95% BepoBaTHohenpeMa Kurten and Poulianos (1977).

Fig. 49. Covariation between the length and medio-lateral breadth of MclV distal end in the cave and
brown bear. Ellipses of 95% probability after Kurten and Poulianos (1977).

lia OCHOBYy MaTepnjajra Kojn rrocenvjeM 0, He mojkcm o pehn jia y ii;ejiHHH M0OaceMO jia
carjiejiaMO Baprija6HJinocT h KapaKTep nonyjian;Hje nehHHCKor MejjBejja Kojii je Hacejta-
Bao TepHTopnjy Cpénje y ropitem nJieHCTOii;eHy, ajiH ce HaMehe npeTnocTaBKa 0 pacTy
nehi-iHCKor MejjBej*a OBe nonyjian;Hje y ojihocv Ha Halia3e ri3 jrpyrrix jiejioiia EBpone: jra
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cHrypHo HanMamyje pacTOM ropiionjiencToiieHCKe nonyjxaii;Hje hs <DpaHu;ycKe, Kao h h:?
HCTO'ine EBpone, jj;ok iipn6jiii>KHO onroBapa iiajKpynnnjeM MenBefl[HMa 143 nehime Mix-
nitz y AycTpnjH. TaKolje, y nejiinm nocMaTpano nehimcKii Meji,Bejj 113 ropibonjiei-ic-
TOHencKHX nacjiara Cp6nje 03JiHKyje ce H3pa3iiTO cnejieonjj[HHM KapaKTepoM, napo'iiiTO
svCHHKa. llojaBa npej(n>nx npeMOlJiapa 3ana*eHa je caMO na jejjHoj Jioan>H H3 Pi-ico-
Bane, a Meijv yTBpi)eiiHM MOp(J)0THHOBHMa Ha npeMOJiapiiMa h MOJiapHMa ns CMOQJiyhKe

TaOejia 8. Ursus spelacus, ;ivr e koctk eKcrpcMHTeTa (mm).
Table 8. Ursus spclaeus, long bones (mm).

L

humems Smoluéka p. 460.0
Vasiljska p. 355.4

443.2

446.0

Petnicka p. 444.0

436.0

442.0

Ceremosnja 406.0

426.0

440.0

Prekonoska p. 391.0

ulna Petnicka p. 381.0
radius Smolucka p. 342.0
Petnicka p. 358.0

Ceremosnja 328.5

femur Smoluéka p. 475.0
Vasiljska p. 473.0

Cercmosnja 463.0

tibia Smolucka p. 305.0
Petnicka p. 302.0

Ceremosnja 308.0

310.0

L- Hy*HHa (lengfh);

min. diaph.

48.2
334
44.7
47.4
35.6
49.6
48.9
47.2
49.2
47.4
438.1
40.0
37.0

371
351
43.3
49.2
46.5
50.8
35.6
324
37.0
355

ML dist.
1404
1017
138.1
137.6
109.2
1351

>127.6

137.2
137.9

107.4
104.2

88.5
82.5
84.7
108.5
109.2
1175
815

93.4
94.5

min. diaph.-MHHHMamia mHpmia HHja(J)H3e (minimal breadth of diaphysis);

ML dist. - Menno-jiaTepajina uiHpHHa flIHCTaliHor Kpaja (medio-lateral breadth of distal end).
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Taoe.na 9, Ursus spelaeus, MeTaKapnajme kocth (mm).
'l'ahle 9. l/rsus spelaeus, metacarpalia (nmi).

L ML dist. | dist.
Mc 1  Risovata 65.80 20.18 30.70
n=42 54.2-76.4 17.4-24.5 27.85-35.42
Petnicka p. 60.2 16.70 27.74
n=I
Smolucka p. 70.65 22.15 31.33
n-2 69.5-71.8 21.0-23.3 30.22-32.45
Mc Il Risovaca 74.31 23.49 31.63
n=17 68.1-80.2 21.6-25.7 29.43-33.96
Petnicka p. 73.10 21.80 29.82
n=I
Vasiljska p. 76.55 24.05 3143
n=2 75.5-77.6 23.7-24.4 30.54-32.32
Prekonoska p. 80.10 29.40 36.70
n=I
Smolucka p. 81.70 27.93 34.19
n=3 80.6-82.6 27.2-29.1 33.21-35.23
Mc Il Risovaca 81.25 25.76 3171
n=19 74.7-887 23.2-28.8 28.27-35.29
Petnicka p. 84.53 25.76 3171
n=3 83.1-85.6 23.2-28.8 28.27-35.29
Vasiljska p. 88.10 2".20 30.87
ii=I
Prekonoska p. 88.10 27.20 30.87
n=I
Smoluéka p. 84.70 27.30 32.17
n=2 83.1-86.3 24.0-30.6 28.88-35.46
Mc IV  Risovaca 83.19 27.60 33.17
n=2S 72.8-95.6 24.2-31.8 30.96-35.92
Pec¢ina u crvenim stenania 87.75 27.40 31.25
n=2 82.6-92.9 26.1-28.7 30.89-31.60
Vasiljska p. 92.60 31.30 33.80
n=I|
Golema dupka 79.10 24.20 30.59
n=I
Smoluéka p. 89.25 29.85 33.45
n=2 88.41-90.1 29.7-30.0 32.96-33.94
Mc V  Risovaca 78.82 28.75 36.49
n=fi 71.8-85.0 27.2-32.5 34.20-38.24
Petnicka p. 79.50 2710 34.09
n=I
Pecurski kamcn 91.90 33.90 36.89
n=I
Vasiljska p. 91.50 31.00 33.88
n=I
Prekonoska p. 91.85 31.70 34.53
h=2 89.2-94.5 31.4-32.0 33.86 -35.20

L- ;iy>Kiina (lengtli); ML dist - Mefliio-.naTepa.una umpnHa HHCTa;mor Kpaja (medio-lateral
breadth Of dista] end); | dist- ML dist. X 100/L



250

B. AHMHTpiljCBHh

‘I'nou.Tia 10. Vrsus spclaeus, MeraTapsaJiue kocth (mm)

lable 10. Ursus spelneus, metatarsalia (min)

Mt 1

Mt 1

Mt 1l

Mt IV

Risovaca

n=9

Petnicka p.

n=I

Pe¢ina n ervenim stenama
n=I

SmoJucéka p.

n=3

Risovaca

n=10

Petnicka p.

n=2

Pedina u ervenim stenama
n=4

Vasiljska p.

11=1

Prekonoska p.

n=I|

Smoluéka p.

n=3

Risovaca

n=15

Peéina u crvenim stenania
n=I

Pecurski k.

n=i

Golerna dupka

n=I|

Smolucka p.

n=4

Risovaca

n=17

Peéina u crvenini stenama
n=2

Prekonoska p.

n=2

Smolucéka p.

n=4

Risovaca

11=13

Pedina u crvenim stenama
n=2

Prekonoska p.

n=I

Smoluéka p.

n=3

L
59.23
50.1-63.8
55.00

53.50

53.90
52.3-54.7
70.03
62.2-76.3
70.35
69.8-70.9
72.50
74.5-80.2
69.90

68.60

73.73
72.3-76.0
80.37
69.4-89.3
87.70

79.60

72.70

77.15
72.8-81.3
88.44
79.2- 102.2
92.7
92.5-92.9
88.65
84.3-93.0
90.30
83.4-100.1
85.63
72.1-98.5
88.65
87.2-90.1
92.50

85.93
81.8-91.0

ML dist.
18.71
16.9-19.6
18.20

17.30

18.33
17.7-19.6
21.29
19.3-23.0
23.05
22.3-23.8
22.75
19.5-24.7
19.90

20.50

23.97
22.2-25.0
2191
18.0-24.3
25.00

26.40

19.70

23.07
21.3-25.1
24.45
21.5-28.1
26.75
26.7-26.8
25.95
24.9-27.0
27.60
26.9-29.1
25.42
22.9-30.0
24.40
24.2-24.6
26.80

26.83
23.5-29.3

| dist.

31.67
29.00-33.73

33.09

32.34

34.01
33.84-35.83
3041
28.59-32.72
32.77
31.45-34.10
31.43
30.07-32.62
25.4-7

29.88

3251
30.45-34.58
27.28
25.12-30.27
2851

33.17

27.10

29.89
29.96-31.06
27.67
24.89-31.30
28.86
28."4-28.97
29.28
29.03-29.54
30.65
29.07-32.85
29.78
26.40-33.78
27.53
27.30-27.75
28.97

31.17
28.73-32.59

L-ay*nna (length); ML dist - Menno-jiaTepajina tunpnna fiHcrajiHor Kpaja (medio-lateral
breadtli of distal end); I dist.- ML dist. X 100/L
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JIt'jiOBii cKejieTa Ha KojiiMa ce Mory vohiitii naTOJioniKe npoMene, iraaHe KapaK-
TepncTHHHe ?a nehiiHCKor MejiBejta ca miioitk eBponcKiix JioKajiiiTeTa, pejiaTHBHO cy
peTKii; y PhcobhXk! to cy jenaii ropibn Tpehii ceKVTiih, jeflaii floi-bii onitaK, jenHa raSnja
ii oKoniTaBaibeM cpacjie npBa n iipyra cj"gjianra (Rakovec, 1965), v Jleflenoj iiehiiHii ne-
kojiiiko Hynix KOCTiijy ca H3pa3HTiiM naTojioiuKHM npoMeuaMa (Kosanié, 1992: TaGjia
VI, VII), ,hok je na ocTaniiMa nehiracKor MeRBejja ca Hpynix jioKaliirreTa perncTpoBaiia
caMO Maibe hjih Biime nporpeciiBiia ocTeonopo3a.

Ha cBiiM jioKajii-iTeTHMa (iicKJi3y TiyjyhH one ca Kojnx nocToje caMO nojejiHiiaHHIi
hjih Majio6pojHH najia3ii) yTBpi>eHO je biicoko npoHeiriyajino viemhe ocxaraKa M Jiagik
HHjjHBimya. llojihh jjHMopcj5H3aM H3pa>KeH je ii v nonyjiaHnjn nehiracKor MeflBejja H3
CpSnje, Kao ii y jipyniM jiejioBHMa EBpone.

riehiiiicKH Mej*Bej* eBOlJiynpa H3 npepaHKe BpcTe Ursus deningeri Reichenau y

nor Mpicor MeflBe*a HMa cy)Keny o6jiacr pacnpocTpaibeiba, 'iiijn je orpaHHTaBajyhn
cfiakTop iipeBacxojjHO pacnpocTpaibeibe Kapcra (Kurten, 1978; Musil, 1985).

Meles meles (Linnaeus, 1758)
(Ta6ejia 11, Ta6jia VII, cji. 5)

PncoBana: Cinf. sin., pafliijyc prox.. 2 cfieMypa (1 dext., 1 sin. dist.), TiiSnja dext. jyB.
My3ej y Apan~eJioBu,y (Rakovec, 1965).

+ + +
Manjin6yjia dext. (C. P2-M1).
Py/japcKO-reojiouiKH ¢gaKyjiTeT y Beorpafly.

CivigjiyhKa nehiiHa: C sup. sin., (|)parMe[rr VJine dext.
Pvjrapcko- reojioiiikii (j)akyjiTeTy Beorpajty (Dimitrijevi¢, 1991).

Ta6e,na 11. Mclcs meles, Mannn6éyjia n MannH6yjiapnH 3v6h (111111)

Tablc il. Meles rnclcs. mandibe and mandibular rcelh (mm)
Risovaca Vetemica Berze B 1a1101
Malez. 1963 Argant. 1991

jIWKHHa MaHfIn6y.Jie (mandible length) 84.0 80.8-88.3 88.7 97.6
BHCHHa BeTHKajiHe rpane (veitical ramus 432 457 42.S
heiglit)
BHC.MaHjt. KOhM 1 (mandible hcight. at. M) 16.4 13.3-13.8 21.4 19.0
ay*iiHa C-M2 (length C-M2) 49.2 47.4-52.7
Ay>KHHa P1-M2 (length P1-M2) 41,3 39.3 43.2
P4 «y*nna (lengtli) 6.8 6.3-7.3 6.1
P4 mnpHHa (breadth) 3.7 4.1-4.2 338
M1 TvskHHa (length) 16.2 15.3-17.6 15.3 150 16.S

LiiiipnHa (breadth) 75 38 7.3 72 -17

Mel)y ocrauHMa jasaBna 113 ropn>onjiencroreHCKHX nacjiara Cp6iije, HajKOMHJieTHiijn
Hajias upejicraBJba jieciia jtoiba BiuiHH,a 113 PiicoBaHe. Ourreheiia je caMO opaliiio, v iiiibov
ajiBeojia 3a ceKVruhe 1 onibaK, ajra miaK tbko jta ce jy>KHiia BiuiiiHe Mo*e H3Mepirni. Cbh

paaioj iiiijHiBHjtvii, cyjtehH no KOMHJieTHOcTH 3y6nor Hiisa 11 nocTojaibv amiKajiniK noBp-
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imina 'ipomema na rpGimaMa npeMOJiapa h MOliapa. Y aiiBeojiaMa ce najia3e onmaK h 3y6n
HH3a P2-M1; P1 je noJioMJben y KopeHy, hok je M2 ncnao hs ajiBeojia, Kao h cbh ccKyrnhn.
OocHJiim oc'raim ja3aBu;a BehnnoM He noKa3yjy pasjiHKe Koje 6h npeBa3HJia3HlJie
HHfIHBIiflyajmy h nojray Bapiija6HjmocT peu,eHTHe BpcTe (Argant, 1991). Ilo CBojoj Mop-
([lojiornjn h juiMeiisnjaMa noma BHJiima ja3aBH,a H3 Phcoim'ic oji;roBapa ropitoiuieHC-
ToiieiicKHM HaliasHMa H3 XpBaTCKe ¥ Opaim;ycKe (ra6ejia 11).
jioBa (Van den Brink, 1957), najTieiiihe y MemoBHTHM, inyMCKo—ihb3Jickhm npocTO-
pHMa, y 6jih3i-ihh BOfle, ajn-i 11y jjpvrHM, spjio pasHOBpciiHM 6noTonHMa.

Mustehi nivalis Linnaeus, 1766
(Cji. 50-51, Ta6ejia 12)

BacHJUcKa liehmia: Manjmé6yjia sin. (P4-M2)

Jlena jioiba Biunma H3 BaciubCKe nehiiHe (cji. 50) ouneheHa je caMO He3HaTHo y
hhhhchbhom jiejiy, j*ok je aHryjiapiiH nacTaBaK nojiOMJben y 6asn; npncyTHe cy cBe aji-
Beojie, i-3 Kojnx cy nOCTMOpTaliHO ncnajiH hhh.hciibh, o’'m>aK h npejimH npeMOJiapn. IdMa

cji. 50. Mustela uivalis Linnaeus. MaiijinSvjia sin., X15.BaaiJbCKa neiiHHa: a)cnojbauifta crpaHa.b) onoaro.
Fig. 50. Mustein nivalis Linnaeus, mandible sin., X15. Vasiljska cave: a) outer viewv, b) dorsal view.

MopcljojiomKa cjihhhoct h j*ejiHMi-mHo iipeKJiaiiame BapnjaHHjcKHx pacnoiia 3a MaHjpi-
6yjie 11 3y6e. Koje crre>KaBa pasJiHKOBame iiBejy Maliwx BpcTa KyHa, Kajia cy c|)Ochjihh ocrami
y niiTaiby, M. nivulisnM. eimincn (iiojihh jji-iMopcfmsaM je H3pa>Ken koji 05e Bpcre, M niva-
lisje Mama oji M. mninea, ajin BejiHKii Myscjaip M. nivalis Mory 6hth neniTO Behn oj* Majmx
>KeHKii M. eiminea), iincy npejjcTaBJbajiH no'remKohy 3a jjeTepMHHaipjy Manjméyjie H3 Ba-
ciubCKe nehime, jep ibene flHMeiisnje ojjroBapajy Majioj >KeiikKHM nivalis (cji. 51, Ta6ejia 12).

Mustela nivalis je eBpHTorma Bpcra, v BeliHKoj Mepn He3aBiicna ojj HJieHCTOHeiiCKiix
KJiIHMaTCKHx KOjie6aiba (M usil, 1985).
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Taoe.na 12. Mustefa nivalis, MaHjHHoy.ua N MaiidnGvJiapHH 3veh (111111).
Table 12. Mustela nivalis, mandible and mandibular teeth (mm).
n.TieHCToneH (Pleistocene) peueHT (recent)
Hugueney,b1975

Vasiljska p. La Fage Switzerland France

av>Kkmia Maiii(Hoyjie (mandible length) 143 14,0-20.4  14.2-18.2 151 -21.7
BiiciiHa MaHfIH6y.iie kofl M1 (mandible neight at M) 25 19 -38 1.8-3.0 2.6-3.4
jivskHHa (length) C-M2 8.5-12,4 8 - 9.7-13.4
jtvKHHa (length) P2-M 2 75 72108  7.2-93 83110
ny>KHi-ia (length) P4 19 1.5-2.5 15-2.2 1.9-2.6
ny>KHiia (Icngth) M1 38 3.2-5.0 3.1-43 3.7-4.9
Hv>KiiHa (length) M2 0.8 0.6-1.2 0.6-0.9 0.8-1.0

iiini

Hy>KHH (length) M,

m.... M. nivalis, 111Bajnapcka (Switzerland)

—-- M. ermirea, 3>paHiiycka (France)
. La Fage

+ M. nivalis, Vasiljska pe¢ina
X M. erminea, Smolucka peéina

Cn. 51. KopenanHja jiy>kHHa npBor floiter MmoJiapa h 3y6nor 11113a P2-M 2 koh peijeHTHHX (HIBajuapcKa. Opan-

HVCKa) 1t <[>ochjihhx (La Fage) M. nivalis n M. errninea (h3 Hugueney. 1975, cit. 15) ca cjjociijiHHM
Ha.Jia3HMa H3 BacH.tt.cKe h CMO.JiyhKe nehime.

Fig. 51. Correlation betvveen the length of the first lower molar and toothrovwv P2-M2 in recent (Swit-

zerland, France) and fossil (La Fage) M. nivalis i M. erminea (after Hugueney, 1975, fig.. 15)
with fossil remains from Vasiljska and Smoluéka caves.
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Mustcla erminea Linnaeus, 1758
(Cji. 51, Ta6ejia 13)

CMOJiyhKa uehmia: MaHHnN6yjia sin. (MI. ajiBeojie 3a P2-M2), P4 inl'. sin.
PyflapcKO-reojiomKH ~aKyjiTery Beorpafly (Dimitrijevi¢, 1991).

BacHJbCKa nehiiHa: Marijni6yjia sin. (M2. fr. M)
Pvji.apcKO-reojioiUKH (J)aKyjiTeT y Beorpany.

Majia cJjparMeHTapna, JieBa BHJiIHUa H3 BacHJtcKe nehime, Bejiiraoia jjpvror MOliapa
h caMe kocth BHlJiiine (xa6ejia 13), oji Koje je 0'iyBan caMO jjeo XOpH30HTajiHe rpaHe y
KOMe je CMeurren M2 ii opajuui fleo MaceTepmne jaMe, yKasyjy j*a 3HaTiio iipeBa3H.iia3H
JUiMeii3Hje M. nivaiis h jia ripHiiajia M. erminea, BpcTe Koja je pannje onncaHa H3 Cmo-
jiyhKe nehiine (Dimitrijevic¢, 1991) (cji.51).
Tabe.ua 13. Mustela eminen. Maimn6y.ua h ManflH6yjiapHH Sy6n (mm)
Table 13. Muslehi eminea, inandible and mandibular teeth (mm)

roieiiCTOneH (Pieistocene) peijeHT (recent.)
Hugueney, 1975
Smolucka p.  Vasiljska b La Fage Switzerland

;iy>KHna MaHHH6v.ne (mandible length) 20.2-27.0
UHCHHaMaHflIH6y.iie kojiM | (mandible heipjit at M) 38 40 2.9-4.0
ilvMama (lengtli) C-M2 12.9-16.5
av*iina (lengtii) P2-M2 126 12.0-12.7 10.0-12.9
mvi<HHa (length) P4 2.0 28 22 29
Hvmena (lenjitli) M1 59 54-5.5 4.4-5.S
Hy>KHHa (iengtii) M2 11 0.9-1.3 12-14

XepMejinii jianac nacejbaBa EBpony H3yseB IIHpHHejcKor, AiieHHHCKOI' n jiejia Baji-
KaiicKoi iioJiyocTpBa (Van den Brink,1957).

3axBai'ajia je ii jyxny EBpony - u>eroBH ocTanii no3iiami cy H3 nopTvrajuije n MTajinje
(Stehlin, 1933), (‘jioueinije (Rakovec, 1959) nXpBarckKe (Malez, 1963).

Crocuta spelaea (Goldl'uss. 1823)
(ra6ejia 14, .15, Ta6jia VI, cji. 2a, 6, 3a, 6, n, 4)

PnconaMa: 5 MaiiJtn6yjia: 3 sin.: 2 (P2-P4). 1 (P3). 2 dext.: 1 (P2-P4): 1 (P3-P4), 13
sup.. 4 P1 sup.. 1 P2 inf. 2 P3 inf.. 4 P4 inf, 3 M1 inf. Mc IIl. Mc IV. Mt V.

My3ej y Apanl)ejioBuy (Rakovec, 1965).

+ + +

My3ej y Apanl)elioBii,y.

+ + 4

cjipai'MeiiT P4 sup. dext.. 13 sup.. Ph 1L

PyjiapcKo-reoJiouiKH cliaKyjrreT y Beorpafly.
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CMo.uyhKa nehnna: pafliijyc dext.. yjiHa dext.. Ph II.
PyHapcKO~reojioiHKH c})aKyjiTeTy Beorpany (D im itrijevic. 1991).

llerHiiHKa nehiiHa: Mt IV sin.
PynapcKO-reojioiHKH c})aKyjiTeT y Beorpany.

llehypcKii KaMen: C sup.sin.. Bnme CKejieTHi-ix ocTaTaKa.
3aBOfl 3a reojioi'Hjy h nalieOHTO0JiOrnjy KBapTapa X A3Y, 3arpe6 (Malez i Salkovié.
1988).

Hepevioimi.a: KonpojniT.
3aBon 3areojionijy h najieOHTO0JiOrnjy KBapTapa X A3Y , 3arpe6 (Lazarevi¢ i dr..1988).

TojieMa AynKa: Mt IIl sin.
PyflapcKo-reojiomKH c|)aKyjiTeT y Eeorpajjy.

.le.iena nehima: MaHflH6yjia sin., C inf. dext.
flpHpoflitaHKH My3ejy Beorpa3y.

JepiiHiiHa nehiiHa: HapoflHH My3ej y Beorpa®y (Hyaena spelaea, VaBejia, 1988).

HehiiHCKa xnjeHa je jejrna oj( Hajfemhiix KapHHBopHHX BpcTa y ropaeM njienc-
ToneHy Cp6iije. fbeHO npncycTBO noTBpi)yjy KapaKTepncTHHHH TparoBH 3y6a na koctii-
Ma, ay Il,epeMomn.H h KonpojiHTa (Lazarevié¢ i dr., 1988).

Plaj6ojbe oTiyBaHa jjoita BHJiHii;a H3 PncoBane (Ta6jia VI, Cji. 2a, 6) Hajia3Hna ce y
MaTepnjajiy Kojn je PaKOBeir; o6pal)HBao, ajiH je, Bep0BaTHO OMamKOM, nponycTiio j(a je
onnme. OpajiHO je nojioMJteHa y Himoy ajiBeojie sa KaHHH, a6opalino y niiBoy MaceTe-
piFiHe jaMe. ripnnajjajia je CTapoj HHjpiBHj(yH, cyjjehii no H3pa»ceHoj HCTpomeHOCTH
3v6hiix Kpyna.

OparaeHT ireBe jtoite bhjihhc hs Jlej*ene nehnne (Ta6jra VI, cji. 4) HMa canvBaHe
npBii Monap i-i 'icTBpTii npeMOlJiap y ajiBeojiaMa. Ha neTBpTOM npeM OlJiapy nocToje aiin-

Mojiapa 6iio nojioMJteH, a 3aTHM flajpHM TpomeiieM 3y6a AcejioM 3arjiaHaH. IlojaBa jia
npynix nlieiiCTOHeHCKHX JioKanHocTH, Kao h na MOlJiapHMa jjBe jjoibe BHJiHii,e 113 Ph-
coBane (Rakovec, 1965).

143 Jlejiene nehirae noTHHe h jtoibii jtecHH oMibaK (Ta6jia VI, cji. 3a, 6, ii,) ca ann-
CTpaHH KpyHe, pejianiBHO Malins jjHMeH3iija (Mejtiio-jiaTepajiHa mnpiHia Kpyne 12.2 mni,
aHTepnopHo—nocTepnopHa 14.9 mm).

ocTann nehnncKe xnjeHe H3 PiicoBane h Jlej*eHe nehiiHe npniiajiajy i-iHji;HBHjjyaMa pasjiH-
HHTor pacTa, KpynHHM, cpejjibeBejiHKHM h MajniM (Rakovec, 1965) (Tabejia 14), jjok cy

cy na MeTanojp-ijajrae kocth H3 KliaciiHHe jioKajraocTH Teufelslucken, BehHHOM 6jiH3y mh-
Hi-iMyMa, Hlii-i TaK ncnoj®» mhhhm3jihhx BpejtHOCTii (Ta6ejia 15).
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Ta6e.ua 14. Crocuta spelaea. MaHjni6yjia H MaH)IH6ynapHH 3v6h (min).
Table 14. Crocuta spehica. rnandible and mandibular leeth (mm).

Risovaca
Rakovec, 3965 RGF Vrelska pe¢ina  TeulelsIncken
BHCir@ Manar.16_y_jie' iicnpen P2 473 470
(mandible heigiit in front. of P2)
BHcmia MaH,m6yjie ncnpen M1 515
(mandible heiglit iri front of M)
BHcimz.i Mak.i.jn'iey.Te n:te.1 M1 624 62.4
(mandible iieighl. behind M1)
;ie6,ibHi-ia iiSMebv P3 P4 18.3-24.4 243
(depth between P3/P4)
a,ImBei).napila jiyvkinia
(aiveolar heiglit) P2 -M1 0.9 913
aJiBeojiapna jy>KHHa 58.3-504 613
(aiveolar heiglit) P2-P4 A :
p2 jIVjKima (length) 15.0 16,7 15.0 193
mnpnna (breadth) 10.6-11.6 113 11,1-14.6
P3 ;iy;isitHa (Icrigth) 22.9-24.4 20,6 23.8
niiipHHa (bread(h) 15.0-18.2 16.1 14.4-17.8
P4 avjKHHa (lengtli) 23.1-24.9 252 22.0-26.1
unipiiHa (breadthj 14.5-15.2 14.7 15.7 13.5-16,6
M1  ay>KHiia (lengtli) 30.0-31.9 31,8 34.1 30.3-35.9
mnpiirra (breadth) 12.9-13,6 13.6 14.1 12.6-16.0

RGF « 3onpKa pvjtapeko- reoJiouiKor (j)aKy;rreTa; Teufelslucken. i« Kernerknecht. 1940.
Pr«J> - Facultv ol' Mininp and Geology coliection; Teufelslucken. after Kernerknechl. 1940.

TaSena 15. Crocuta spelaea. Merano;ni (lum)
Tabie 15. Crocuta spelaea. metapodia (mm)

L ML dist. min. diaph.

Mc 1 Risovaca 87.4 11.7
Teufelslucken* 85.0 96,3 11.7-14.6

Gemiolles** 94,1 16.8 125

Mc IV Risovata 83,1 10.1
Teufelsluckcu* 85.7-96.0 11.2 14,0

Gennolles** 89,0 152 125

Mt 1l Golema dupka 75.4 151 121

Teufelslucken*

Gennolies** 82,9 14.3 11.3

Mt Petnicka p. 81,5 14.6 114
Teufelslucken* 77.9-84.5 11.2-13.2

Mt V Risovaca 65.2 8.9
65.5-70.5 9.6-11.2

L - ;ry*Hna. ML dist. - MeflHo-naTepaJiHa lUnpHna jjHCTajmor Kpaja. min. diapii. - mhhh-
Mamia miipiiHa anjatjjiae. * - Kernerknecht. 1940. ** - Argant, 1991.
L leugth. ML dist. - raedio- lateral breadth of distal end, vnin. riiaph. - rainimal
breadth of diaphvsis, * - Kernerkneeht, 1940, ** - Arganl, 1991,
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llehi-iHCKa xiijeHa je jejina oh HajgemhHX BpcTa cncapa Koja ce cpehe y njieHCTo-
HencKHM nacjiaraMa nehiiHCKHX JioKanHTeTa EBpone. Y neKiiM nehimaMa, Koje cy ne-
hHHCKe xnjeHe KOHTHHynpaHo KopncTHJie Kao 6pnor Kpo3 Hyacn BpeMencKH nepnoR, Ha-
Jiase ce fipojim ocranii xnjeHa chiix yspacTa, KonpoJiHTH h koctii >KHBOTim.a KojHMa cy
ce xpaHHJie ca TparoBHMa h>hxobhx 3y6a, Ha npHMep, Kirkdale Cave, Tomewton Cave,
Kent's Cavem y EHraecKoj (Kurten, 1968), hjih Teufelslucken y AycTpHjii (Kernerk-
necht, 1940). OHe cy ‘iecTe h y nehiniaMa Koje je nehHHCKH MC/iBeji kophctho Kao 6p-
Jior, ajni ce y tom cjiynajy, Kao Ha HamHM JioKajiHTeTHMa, jaBJtajy y no/jpetieHOM 6pojy.

llehHHCKa xnjeHa je BpcTa ca mnpoKOM eKOJiomKOM TOJiepaHHHjoM, nnja je nojaBa
Y BejiHKoj Mepn He3aBHCiia 0ji KJiiiMaTCKHX npoMena. Y EBporni ce jaBJta ofl paHor cpe”-
iter KJieiicTOHeHa, Hajnemha je y nocjieflH.eM HirreprjiaHHjajiy h nocjie”iteM rjiaii,Hjajiy,
a H3yMHpe KpajeM njieHCTon;eHa (Kurten, 1968).

Panthera spelaea (Goldfuss, 1810)
(ra6ejia 16,17, Ta6jia VII, cji. 1, 2, 3a, 6)

PncoBaMa: MaHijiiibyjia sin. (P4-M1), MaHHH6yjia dext. (13). cJ™paraenT C sup. sin., P3
sup. sin., P3 sup. dext.. P4 sup. sin., ¢jsp. P4 inf. dext.,, M1 inf. dext., 2 KyHeH(J)opMe 3
sin., KalikaHeyc sin., 2 acrparajiyc (1 sin., 1 dext.), Me Il sin., Me Il dext.. Mc IV
dext., 3 Mc V (2 dext.. 1 sin.; 1 n;eo, 2 prox.), Mt Il sin., 2 Mt Il dext. (1 neo. 1
prox.). 2 Mt IV (1 sin., 1 dext.), Mt V dext., 2 Mt dist., 4 Ph II.

My3ej y ApaH”ejioBH,y (Rakovec, 1965).

+ + +

MaHflH6yjia dext. (C, P3. MI), ManjtH6yjia sin. jyB. (D4). P4 sup. dext., KyHencJ)opMe 3
sin..

PyflapcKO-reojiomKH (JiaKVJiTeT y Beorpa/iy.

llpeKOHOUiKa nehima: "hckojihko ocTaTaKa h ojj nehHHCKora JiaBal
MaTepnjaldi HHje canyBaH (3CyjoBHh, 1929).

llehiiHa y npnemiM cTenama: MT V sin.
PyflapcKO-reojiomKH <JiaKyjiTeT y Beorpafly.

.la3apeiia nehniia: "HeKO0JiiiK0 ocTaTaKa h o/i nehHHCKora JiaBa"
MaTepnjaji nnje ca'iyBan (“Kvjoisiih, 1929).

JepiiHHHa nehiiHa: Ilapo/inn My3ej y licorpaiiy (Pantera spelea, MapKOBHh-Mapja-
HOBHh, 1968; Felis leo spelaea, Gavela, 1988).

OcTan,H nehitHCKor JiaBa oTKpHBeHH cy y PncoBa'-in h llehHHH y npBeHHM CTeHaMa,
33THM y JepiiHHHoj nehHHH, a y CTapnjoj jiHTepaTypn irajia3HMO noflaTaK o cJ)ochjihhm
ocTaniiMa H3Jla3apeBe h llpeKOHomKe nehHHe (2CyjoBHh, 1929), Ma*a ra TBp/tH>a HHje
naliecoHTOJiomKH /IOKVMeiiTOBana, a Mamepujaji Hiije ca'iyp.an. y llehHHH y upiicmiM cTe-
THBiio 6pojHH h npy>Kajy MoryhnocT 3a KOMiiapan,njy ca ocTan;HMa OBe BpcTe H3 pa3-
jihhhthx eBponcKHX Hajia3HmTa.
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ilile noite BHJiHne ca pelJiaTHBHO flo6po otsyBani!M xopH30HTajiHHM rpaHaMa, jenna
JieBa, ca P4 h M1 y aliBeOJiaMa (TaOJia VII, cji. 1), h jejma jiecna, ca C, P3 h M1 npn-
najiajie cy ojipacjiHM, ajin y CBaKOM cjiynajy pasjihhhthm hhhhbh”aM a, cyHehn no BeheM
CTeneny HCTpomeHOCTH >KBanie noBpuiiiHe npBor MOJiapa jieBe )Ton>e BiuiHne, Kao a rio
pasjnrarroj 6ojn h crpyKTypn (f)OCHJiIH30BanHX KocTiijy. OflJiHKyjy hx totobo HCTOBeTHe
jiHMeimije (ra6ejia 16), no KojiiMa ce nehHHCKH JiaB H3 PncoBaHe Moace CBpcTaTH Y naj-
KpynHHje y eBponcKOM HJieHCTOii;eHy.
Koja je koj[ JieBe MaHijiii6yjie 6jiaro KOHBeKCHa, fIOK je kojj “ecHe 6a3ajma HBima paBHa.
Koji JieBe Mauj!H6yjie je TaKo})e kohbckcho narJiameno Hcnyn’ieibe y npej(H.eM j(ejiv

h>eroBe hepa3biijeHocth .

floibH pasjmpaHH o6ejy Bi-uiiiHa, Kao h jom jejjan H30Ji0OBan npBH i[oh.h MOJiap, ue
Mory ce HSMepiiTii, jep cy hm h jiy>KHiia h iHHpnna CMaitene TpomeifceM >KBaTHHX noBp-
iiiHiia. iinMCHinje 3y6a y cb3kom cjiyxajy jjajieKO npeBa3HJia3e BejiHHHiiy kojj peneHTHHX
Bpcra (Schmidt, 1940).

TaGejia 16. Panthem spelaen, MaHnviéyjia N MaHHHfivJiapHH 3y5n (mm), PncoBaMa.
Table 10. Panthera spelaea, mandible and mandibular teeth (riim), Risovaca.

RGF Rakovec, 1965
Bi-idviHa MaHHHSy.ne HenpeH P3 6L1 614
(mandibie height in front of P3)
BHCH7@ MaiMn6yne H3a M 1 63.7 63.2
(mandible heiglit beliind M1)
neG;LHHa ManHn6y.ue kdiji M 1 28.2 276
(mandible depth at M)
avjKHna anjacreMe 319
(length of diastema) '
a>KHR P3-M1 &) 835
(length P3-M1)
C MeaHo-JiarepaJma umpnHa 226
(C medio-lateral breadth)
P3 Hy>KHia (length) 22.6
Ltmpnna (breadth) 120
P4 Avacima (length) 30.7
umpilHa (breadth) 153

RGI;; - 36npka Pyi(apcKo-reojiouiKor cfiak\ViiTeTa.
RGF - Facylty of Mining and Geology collection.

llponopHHje He'i'BpTor floiber npeMOQjiapa (y Jienoj floitoj bhjihhh) h p.pejijioct hii-
AeKca (mnpHiia X 100/jiy>Kiina) ou 49.8 %, HOTBpljyjy MiimjbeH>e fla ce Mory paaiiHKOBa-
th fIBe reorpacJ*cKe rpyne iiehHiicKiix JiaBOBa - jejjna, ca inj(y>KenoM KpynoM P4 (cpefl-
H»a Bpejnioc'i' HiijieKca 49), y neiiTpajmoj h HCTO'inoj F.Bponn, h Jipyra, ca npomHpenoM
KpynoM P4 (cpejuna BpejjnocT imjieKca oko 46), Besana 3a 3anajmy EBpony (npeMa
Hemmer, 1974; m Ballesio, 1980; Argant, 1991).

Jloibii o'in.aK jiecne MaimnéylJie je ncmiyHO o>iyBan, ajni je ynoape6oM liehji j(eo rjieljne
HOBpimnie KpvHe a6pajmpan. llpnnajia BejiiikKOM npHMepKV MyxjaKa nehmiCKor Jiaua.
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MeiiT XO0pH30HTajiHe rpaHe JieBe bhjihhc ca mjibhhhm MO0JiapOM MJiaflyHHeTa nehiiHCKor
jiaBa (Ta6jia VII, cji. 3a, 6). BHJiH"a je noJiOMJteHa y HHBoy MaceTepiMHe jaMe nocTe-
pnopHO, Il Herrpeji D4 aHTepnopHO. H3a D4, y Tejiy MaHjtn6yjie, Hajia3ii ce Kliirira CTajr-
Hor MOJiapa, hito ce Moace BHjjeTH Ha n0JiOMJbeHOM flejiy cnojbaiHEbe cTpaHe BHJiHpe y
jlily MaceTepHHHe jaMe (Ta6jia VII, cji. 3a). ,Ily>KHHa KpyHe D4 H3HOCH 18.6 mm, mirpHHa
7.3, a BHCHiia corpus mandibularis H3a D4 je 22.1 mm.

Je/rnHii Hajia3 H3 llehHHe y npp»eHHM cTeHaMa, jreBH neTH MeTaTap3yc (Ta6jra VII,
cji. 2), caBpmeHo onyBaH, TaKO”e no CBojHM flHMeH3HjaMa ojjroBapa H3pa3HTo BejrriKHM
rrpHMepu,HMa nehriH CKor JiaBa y oj5Hocy Ha (J)OCHJiHe Hana3e H3 EBpone (Ta6ejia 17).

Tabejia 17. Panthera spelaea, MT V (mni).
Table 17. Panthera spelaea, MT V (mm).

Jaurens (Ballesio, 1980) Verze
Malia (jlopMa BejiHKa (isopma  (Argant, 1991)
(small) (large)
RIS  PCS 1 2 3
L 1428 1382 1175 1170 134.0 123.6
ML dist. 222 239 19.0 23.0 20.0
min. diaph.  20.0 1¢.1 130 130 140 15.0 114

L - Ay*HHa. ML dist. - MeflHO-.naTepa.aHa uinpHHa fIHCTanHor 3rJio6a; min. diaph. - MHHHMajina
HiHpHHa jrHjatj)H3e; RIS - PHcoBaia, PCS - llehHHa y irpBeHHM CTeHaMa

L - length, ML dist. - medio-lateral breadth of distal articulation; min. diaph. - minimal
breadth of diaphysis; RIS - Risovaca, PCS - Peina u crvenim stenama

y eBponcKOM nJieHCTOH;eHy nojaBJbyjy ce j}Be cjiopMe (noj(BpcTe) - jejjHa Maita, ko-
ja je HemTO Majro Beha (hjth ce npeKjrana) ca BapnjaipijcKHM pacnoHOM jjaHamrter jraBa,
h jejma, j*ocTa Beha o# pen,eHTHor JiaBa. Y nehnHCKHM cej*HMeHTHMa nemha je Beha
(}50pMa, Hajnemhe ce Hajia3H camo OHa, ajiH m a JiOKajiHTeTa Ha KojriMa ce Hajia3H h
3ajej*HO ca MaibOM (Jaurens, B allesio, 1980).

1JehHHCKH jraB je y nJieHCTon;eHy Be3an npeTeacHo 3a XJiaRHe irryMO-CTene; nace-
JbaBao je BeoMa mnpoKy o6jiacT oj* 3anajjHe EBpone jjo HCTOHHe A3Hje (M usil, 1985).

Panthcra pardus (Linnaeus. 1758)

CMOJiyhKa nehnna: C inf. sin.
Pyjlapcko- reojroirrkh (j)aKyjiTeTy Beorpaj*y (D imitrijevié, 1991).

OcTair,H jreonapfla iipeircTaBJbeiiH cy caMo jejjmiM j*oh»hm O'-ribakKOM nponabcHtiM y
CMOjiyhKOj nehHHH (D imitrijevi¢, 1991). 1Jo jjHMeHirijaMa, oBaj Halia3 npeMamyje Ba-
pHjannjcKH pacnoH 3a peu,eHTiiy BpcTy AcjrpnKe h A3Hje, h oju’©Bapa cJdochjihhm Halia-
3HMa no3HaTHM ca 6pojHHX JiOKajiHTeTa y EBponn oji cpeflHter njieHCTopeHa jjo Kpaja
nocjiejHi.er rjiamrjajia.

Tokom HajH3pa3HTiijHX 3axjiafjeH,a y nocjiejpteM rnaHHjajiy, noBOJBHiijH ycjroBir 3a
er3HCTeHH,Hjy OBe BpcTe 6hjih cy y jaflpaHCKO0-MejiHTepaHCKOj o6jiacTH. TaKo”e, onTH-
MaliHe ycnoBe Hajia3H y jrHCTonaj*HHM myMaMa, Majja je HMa h y myMo—TencKHM o6jiac-
THMa (M usil, 1985).
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F'cJis silvestris Schreber. 1777
(TaSejia 18,19, Ta6na VII, cji. 4)

BacnnbCKa nehiraa: Maiinn6yjia sin. (13. C, P3-P4). Tn6nja sin., Tii6nja dext. prox..
Tn6nja dext.. dist.
PvflapcKO-reojiomKH (JiaKyjrreT y Beorpafiy.

llehvpcKH KaMen: C inf. dext.
3 aB0ji 3a reojiornjy h nalieoiiTOJiornjv KBapTapa XA3Y y 3arpe6y (Malez i Sal-
kovic. 1988).

JleBa Jioira BHJiima H3 BaciiJtCKe nehirae (Ta6ejia 18, Ta6jia VII, cji. 4) HMa ao6po
o'ivbhh ciiMcf)H3Hii jieo h ajmeojie sa HimircHBe; npBH h npyra hhhhchb cy nocTMopTalino
Hcnajia H3 ajiBeolia, jjok ce cbh flpyrn 3y6n naliase ua cBojiiM MecTHMa; iiojioMiben je
6a3aliini jieo xopH30HTajme h BepTHKajiHa rpaHa y HHBoy MaceTepiniiie jaMe raKo jia cbii
H>emi HacTaBHH nejiocmrajy. 0 TH>eK HMa BficoKy Kpyny ca jacHiiM y3jiy>KHHM 6pa3jtaMa
kapaKTephcth'111nm sa (fiejiHjte. 3y6ne Kpvne cy iiencTpomeHe; Biuiiina je iipmiajtajia
MJiajioj, ajiii nOTiiyHO ojj.pac.uoj hhhhbhj*h (hito ce MO5Ke saKjtv'urrii jep cy BiijjJbHnii
3arBopeHH BpxoBH Kopena npBor MOJiapa h neTBpTor npeMOlJiapa, na ochobv vuia'ia-
hoctii rjiehn na JiaénjajiHoj cTpann cemmc npBor MOJiapa, Kao h na ocnoBy jjy>Kiine
jinjacTeMe).

TaoejiH 18. Fclis silvestris. Mnii)jH6yjia n ManjinSvJiapHH 3yfiH (rara).
Tahle 18. Fclis silvestris, mandible and mandibular teeth (mm).
recent.

Vasiljska EBpona (Europe) Kaprm'm (Carpathes)
pecina (Kurten, 1965)  (Kratochvil, 1973)

n=18-23 n=51
ajnseojiapiia ;iysi<HHa 11-M | (alveolar length 11-M 1) 342
ajiBeojiapna ay>kmia C- M1 (alveolar length CI1-M1) 321
«oKHHa (length) P3-M1 194 18.5-22.4 19.4-24.0
iiy>kHHa (lengthj P3- P4 114 11.8-14.8
Hy>KHiiannjacreMe (length of diastem a) 81 51-7.1
C ML uiHpHHa Kpvne (erown breadth) 42 3.6-5.6
C AP LunpHHa Kpyne (crown breadth) 34 3.1-43
P3 Hv>KHHa (lengtli) 5.1 5.3-6.2
mnpHHa (breadtli) 2.7 2.5-3.1
P4 siy>Kiiiia (length) 6.7 6,2-8.2
iuiipHHa (breadtli) 32 2.9-3.5
M1 siy>KHHa (length) 8.0 7.4-9.0 7.4-9.8
mHpi-iiia (breadth) 36 3.2-39 3.0-4.2

ML - MeaHu-.Jia'iepajiHO (medio-lateral), AP - anTepo-nocTepnopHo (antero-posterior)

y ojmocv na peneiiTny Bpcry (pasjiii’iirni jioKajiirreTH KOHTHHeiiTajine EBpone,
Kurten, 1965, ra6ejia 2, nojjBpcTa F. S. siJvcs/ris) ynajpt.HBe cy Majie jpiMen3nje 3y6a h
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jyrajiiior 3y6Hor HH3a, jok je ,ny>KHiia fInjacTeMe BejiHKa h ripeBa3HJia3H pacnon 3a
3y>KHiiy fliijacTeMe flo6iijeH Ha obom y3opKy (5.1-7.1 mm). Hcto Baacn, y jom Behoj
Mepn, 3a (JiociiJiHe Hajia3e H3 Kacnor njieHCTOu,eiia BpHTannje h KOHTHHeHTajiHe EBpone
(Kurten, 1965, Ta6ejia 1). JlyxfHiia sy6Hor HH3a TaKO”e oflroBapa MHHHMajiHHM Bpefl-
HocTHMa ysopKa pen;eHTHe BpcTe H3 HeniKe h MopaBCKe (Kratochvil, 1973, Ta6ejia 2,
F. s. silvestris).

HacynpoT MajiHM flIHMeH3iijaMa 3y6Hor HH3a h nojenHiiaHinix 3y6a Ha floitoj bhjihh,h
H3 BaciiJbCKe nehHHe, /joibii o'in.aK 113 nehiiHe llehypcKH KaMeH iipiinaiiao 6h CHa>KHOM
npiiMepKy jjHBJbe ManKe (MeflHo-JiaTepajiHa mnpHHa Kpyne 4.3 rnm, aHTepHopHo-noc-
Tepnopna 6,0 mm; npeMa Malez i Salkovi¢, 1988).

Y BacHJbci<;oj nehHHH npoHa”eHe cy h rpn TH6nje, jeflHa n;ejia, jepaH npokchm3jihh
jieo h jeflan fIHCTalJiHH fleo ca BehiiM jjejioM flHjac|)H3e. KapaKTepiicthhho je “a cy ce na
cBe Tpii kocth Hajia3HJiH TparoBH 3y6a y hii/iv hjihtkik KOMnpecHjckhx yjiyénna, Koje cy
iiajBepoBaTHHje TparoBH onibaKa HeKor chthot MecoaKflepa. "HMeH3Hje TH6nja H3 Ba-
cnjbCKe nehHHe oflroBapajy flHMeH3HjaMa HCTe ko cth peneirrae jriiBJbe MaHKe (Ta6elia 19).

Ta6ejia 19. Felis silvestris, TH6aja (mm).
Table 19. Felis siivestris, tibia (mm).

Vasiljska pecina recent
1 2 Kratochvil, 1976
L 137.7 131.4-151.0
min. diaph. 78 7.4-10.1
ML dist. 155 173
AP dist. 9.7 116 9.7-12.5

L - fl)OKHiia, min. diaph. - MHHHMaliHa HiHpHHa HHjacJ)H3e, ML dist. - Me-
~Ho-jiaTepajiHa unipmia nHcrajmor Kpaja, AP dist. - aHTepo-nocTepnopHa
rnnpHHa nHcrajiHor Kpaja

L - length, min. diaph. - minimal bieadth of diaphysis, ML dist. - me-
dio-lateral breadth of distal end, AP dist. - antero-posterior breadth of
distal end.

JEiBJba MaTiKa je KapaKTepiicTiniHa myMCKa BpcTa, Koja ce cpehe y JiiicTonajuniM n
MemoBHTHM, pel)e h neTHHapcKHM uiyMaMa. H36eraBa o6jiacTH ca bhcokhm CHeroM h
jaKHM MpascBHMa y 3HMCKOM iiepiiojjy, 36or nera je tokom Beher j*ejia ropiber njie-
HCTOii,ena BesaHa npeBacx0flHO 3a jy>KHy EBpony (M usil, 1985).

Lynx pardina (Temminck, 1824)
(Ta6ejia 20, Tabaa VII, cji. 6)

BpejicKa uehima: miénja dext.
ripnpojiibaHKH My3ej y Beorpafly.

H 0TnyHO oqyBaHa jjecHa Tii6Hja, ji;eJiHMHHHo npeByneHa Kap60HaTHOM npeBlJiaKOM
(Tae6jia VII, cji. 6), nponaljeiia y BpejicKoj nehHHH, npnnajta HeKOM MaaeM cfigjiHji;y. Ha
to yKa3yje, npe cBera, KapaKTepncTHHHa rpa”a jpiCTajmor 30:06a. BejiHHHiia kocth
(Ta6ejia 20) 3HaTiio npeMamyje ncry koct Feiis silvestris Schreber, flOKje o« Lynx iynx
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(Linnaues). ceBepne Bpcrre pnca, Man>a. lipeMa tomc 6h Morjia onroBapani caMO jyac-
noj, MefliiTepaHCKoj BpcTH pnca, Lynx pardina (Temminck) (no neKHM ayropHMa noii-
BpcTa Felis lynx pardina). IlpHiiajjHocT Bpc'ra Felis chaus G ueldensiaed tKojoj THenja

ho pacnpocTpaibeiie: nanac 3anaflHy rpamm,y pacnpocTpan>eH>a OBe BpcTe o03HanaBa
06aJia KaciiHjcKor Mopa. a jy>KHy ecTvap Bolire (Kurten, 1968). hok y imeHCToineHV
i-teiio Hinpeite na sanan iraje ciirvpHo noTBpfjeHO, a '/kojihko je jio npoflopa oue Bpc/re
Hoihjio, MopalJio 611 6hth Beaatio aa neico Toiunije pasjjoojte (nanp, nocjle3H11 HHreprjia-
mijaji), ¢ 063iipoM na eKOJioniKe KapaKTepiiCTiiKe (Kurten, 1968).

flanac ce y EBponn apeajin ceBepHe 11 jva-iHe BpcTe pnca npeKlianajy caMO Yy 06-
JiacTH Kapnara (Van cien Brink, 1957). Y Harnoj scmjbh, na KocMerry, HOTBptjeHO je
npncveTBO ceBepne BpcTe (Djuli¢ 1 Mirié¢, 1967). Y ropiteM iiJieHCTOiiei-iy Espoiie
obc jiBe BpcTe cy TaKolje ersncTOBajie, ajiH h>hxobo paciipocTparteibe Nnje jto Kpaja
pasjaraiteHo, MejjHTepaHCKa BpcTa pnca yTBp”ena je Y njieHCTOHeHy CnoBeHHje (Rako-
vec, 1961) h XpBaTCKe (Malez, 1963). H jeflpa il npvra Bpcxa pnca BesaHe cy sa jkhbot
Y myMCKHM npejiejiHMa.

TaGeldia 20. Lynx, Felis - Tmsiija (mm).
Table 20. Lynx. Felis - tibia (mm).

Vrelska p. IpoMOBa. 1950
L. pai‘dina L. lynx F. pardus F. chaus F. silvestris
. 165.2 220-240 205-235 155-180 120-145
ML prox. 26,7
AP prox. 242
min.diaph. 10.7
ML dist. 19.7 26-30 32-38 19-22 15-18
AP dist. 12,4
L - ay>KHHa. ML - MeBHO--.llaTepa.liHa nmpnHa, AP - aHTepo-nocrepHopHa mnpnHa. prox. -
npoKCBMalimi 3r.no6. dist. - jiHcra.Tiiiii 3r.no6. niin. diaph. - MHHHMajma mnpHHa nnjatjiine.

L - length, ML - medio-lateral, AP - antero-posterior breadtli. prox proximal end,
dist. - distal end, min. diaph. - minimal breadth of diaphysis.

Proboscidea
Mammuthus primigenius (Blumenbach, 1799)

PncoBana: cjiparMeHT M. 2 (JjparMeHTa cKanvlie.
My3ej y ApaHI)elJiOBHy (Rakovec, 1965).

Jepimnna nehima: "jejjan Majni MOJiap, MJieHH>aic".
HaponiiH Mysej y Beorpajty (Elephans primigenius, FaeeJia, 1988).

OcTanji MaMVTa peracTpoBaHH cy, ca MaliUM 6pojeM ocTaraKa, y PiicoBaHH 11 Jepn-
HHiioj iiehHHH. OoTorpacjnija MOJiapa n .JepHHime nehnne (l1’aBejia, 1988: cji. 11) i-ieMa
pa3MepiniK, xaKO jia ce ne MO*e HSMepHTii He6ji>ima JiaMelJia. OparM enr MOJiapa 113 Ph-
coBane, 11 nopen cj)parMeHTOBaiiocTii, na ochobv ji,e6jBHne jiaMejia h rjie®n, yKasyje ria
ciiTypny iipimaflHOCT BpcTii M. primigenius (Rakovec, 1965). HpoHa”eH je y jioihcM xo-
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pi-i30HTy nacjiara. C 063iipoM fla je pynacTii MaMjrr nspasiiTo xJiajurojio6Ha 3KHBOTnH>a,
iteroBO npiicycTBO je jjoneKlJie y cynpoTHOCTIi ca y ueliHHH toiijioho6hom cjjavHiicTin-
kom 3ajej}HHu;oM y PncoBaTii, alin ce Moacjia mojkc o06jacHHmN i aKyMyjian,njoM )xhbothh>
ckhx ocTaTaKa y nehiiHii tokom 3HMCKe n JieTite ce30iie (Rakovec, 1965).

jiara Cpénje (riaBJioBiih h "HMHTpnjeBHh, 1981).
Perissodactyla

Dicerorhinus hemitoechus(Falconer, 1868)
(Ta6jia VIII, cji. 6 a, 6)

PneoBaHa: Mt IIl.
My3ej y Apanl)ejioBn,y (Dicerorhinus sp., Rakovec, 1965)

Dicerorhinus sp.

JepiiHinia nehirna: "jejjaH MeTaKapcnyc nocopora”
HapojjHii My3ej y Eeorpany (Dicerorhinus sp. iijih Rinoceros tichorinus, PaBejia, 1988).

MeTanojjnjajme koctii nocopora npoHaijeiie cy y PncoBaTH n JepiiHiiHoj nehiiiin.
llpoKciiMajiHa ii jjncTajiiia eimcjjii3a MeTaTap3yca H3 PncoBane iicTpBene cy no ijejioM
o6iimy (Ta6jia VIII, cji. 6a, 6), 360r Tera je Rakovec (1965) ojipejrno caMO reHepHnKy
npnnajinocT. Mei)yTiiM, aKo ce y3My y 063Hp HeniTO Behe BpejjHocTH oji ii3Mepeniix (jjy-
JKHHa ~ 173.5 mni, MejjHO-jiaTepajiHa inHpima npoKCHMajinor 3rjro6a ~ 49.0 mm, airre-
po-nocTepnopHa niHpiiHa npoKCHMajiHor 3rjio6a ~ 38.8 mm, Mejjno-JiaTepajiira unipiiHa
HHCTajiHor Kpaja ~ 51.9 mm n MejjHO-JiaTepajma mnpinra jjncTaliHor 3rjio6a ~ 48.1 mm),
jniMesiije ce Mory nopejjirni caMO ca jjBe Bpcre ropH>onJieiTCToneHCKiix Hocopora - Dice-
rorhinus hemitoechus (Falconer, 1868) n Coelodonta antiguitatis (Blumenbach, 1799)
(Guerin, 1980, Ta6ejia 153). 06jiiik npoKCHMajme 3rjio6He noBpmime (Ta6jia IX, cji.
6a), nojioacaj 3ljio6hiix cjjaceTa na JiaTepanHoj CTpaHH npoKciiMajiHe ennc|ni3e h ejinn-
TiiTHH nonpenim npeceK juijacjnree ca KoiiBeKCHOM jiopsajraoM h KOHKaBHOM njiaHTap-
hom CTpanoM VKa3yjy Ha npnnajiHOCT D. hemitoechus.

OBa Bpcra Hocopora je Maite 3aBHCHa oji TeMnepaiype, a Biime ojj B.najkHOCTii h
Bereraunje. Oji jipyriix BpcTa njieiicTOHeHCKIiix Hocopora, ii3pa3HTiije je npHJiarotjeHa Ha
ncxpany TpaBOM. JaBJta ce oji cpejjH>er njieiicTouena, a ii3yMiipe y iiocjieniteM rjiauri-
jajiy (Guerin, 1980).

Eguus caballus Linnaeus, 1758
(Cji. 52, Ta6eira 21-24, Ta6jia VIII, cji. 5)

PncoBana: MaHjjnévidia sin. (P-P4), 3 Il sup, 3 13 sup.. 2 12 inf., 11 P2 sup., 14 M3
sup.. P3 sup.. 7 P4 sup.. 17 VI sup., 3 P2 inf., 21 P/M inf., 2 M3 inf., CKanyjia prox., 3
pafliijyc dist.. 7 Mc. 5 Mt, 13 acTparajiyca. cjjparMeiiT KajikaHeyca. 11 Ph I. 4 Ph II. 2
Ph 11l

Mvsej y Apan”ejioBH,y (EQuus sp., Rakovec, 1965; Forsten and D imitrijevié, 1995).
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Il inf. sin.. 13 inf. dext.. Di. 3 P2 sup.. P/M sup., 2 M3 snp., 2 P2 inf.. P 3/4 inf., 2 M
1/2 inf.. nnpaMHRajie sin.. acTparanyc. 3 ir. Mc, Ph Il.

PyflapcKo-reojioixiKH c}jaKyjiTeTy Beorpajjv (Forsten and Dimitrijevi¢, 1995).
Tabejia 21. Equus caballus,iyrmm 3y6a (mm),PHcoBaga.

Table 21. Eouus cabnllus, cheek teeth (mm), Risovaca.

P2 sup. P3/4 sup. M3/2 sup. M3 sup. P2 inf. P3/4 inf. M1/2inf. M3 inf.

n 1 26 25 15 7 14 10 5
min-niax 34.0-45.2 26.2-34.8 26.1-34.5 26.8-36.6 35.7-39.1 27.8-32.8 26.0-29.8 30.7-40.4
Locc. m 415 31.3 29.6 32.2 37.3 30.8 28.2 34.9
s 2.797 2.376 2.110 2.385 1.222 1.283 1.329 3.100
\Y 7.827 5.647 4.454 5.691 1.493 1.645 1.766 9.700
n 12 19 21 14 7 14 14 5
min—max 22.9-29.2 23.0-31.6 24.2-30.9 22.4-26.4 16.2..18.2 15.2-19.1 13.5-18.2 13.5-15.3
Bocc. m 26.1 29.5 28.1 25.3 16.6 17.8 165 14.8
S 1.828 1.985 1.742 0,965 0.827 1.021 1.296 0.700
\Y% 3.344 3.941 3.036 0.931 0.684 1.043 1.679 0.400
n 12 20 22 13
min--max 6.4-11.8 11.7-16.4 13.2-17.5 14.5-21.2
Lprot. m 10.2 14.1 15.2 16.7
S 1.280 1.293 1.236 1.949
\Y 1.639 1.672 i.528 3.799
n 12 22 iy 9
pii.c. min—max  6-9 4-8 2-9 4-9
m ] 6.5 6.6 6.6

Locc- ay*Hna >kBaTHe noBpuiHfle 3y6ne Kpyne (occlusal length), Bocc.- nrapHHa acBarae HOBpiiiHHe 3véne
KpvHc (occlusal breadth), Lprot. - ay»ama npcTokoHa (length Of the protocon), pli.c- 6poj Ka6jionjimix oopa
(number of plicatious), S- cTaHnapin-ia neBiijaiiHja (standard deviation). V- KoecjjminjeHT Bapnjamije

(coefficient of the variation).

Bpe;icKa nehiina: (jipai Meirr Msup., P2/M3 inf.
IlpHpoflBbanKH My3ej y Beorpajtv (EQUUS sp., MapKOBiih ti flaBJioBiih, 1991).

JepimiiHa nehima: llapojiHii My3ej y Eeorpajiy (PaBejia, 1988).

HajSpojHHjn ocTaitii Koita noTHny H3 PncoBane (cji. 52). Rakovec (1965) imje cne-

HiKfnriKH ojtpejmo octhtkc Ka6ajioHfliior Koaa H3 PncoBane, iiaBojiehii nnaK cBoje cxBa-
‘i'an.e jta ce paflH o ocTan,HMa jjbb BpcTe, jejpie Kpyimor pacTa, E. mosbachensis-abeli, h
jejtiie cpejm>er pacTa, Koja ojiroBapa BpcTi-i E. gennanieus Nehring.
Koita H3 36npKii Hapojnior Myaeja y Apant)ejiOBny h HncTinyTa 3a periioHajmy reo-
jiomjy H nalieoHTOJiorHjv PyjiapcKO-reojioniKor cf>aKyjiTeTa y Beorpajty, noKasajia cy,
Mei)yTHM, na He nocTojn jacna 6iiMojtajmocT Mepeimx BpejpaocTH, Koja 6h yKa3ajia Ha
nocTojaite aBe ciiMiiaTpiriKe Bpcre Ka6alioHjiirax KOH>a v PncoBa’in (Forsten and Di-
mitrijevié, 1995).

noce6ne KapaKTepncTiiKe Ka6alJioHjtnor KOH>a H3 PncoBa”e cy MaciiBHocT MeTano-
jHijaJiHiix Kocnijv, iiapo'iHTO miipiiHa jpijacJjioe (Taoejia 22), 3aTHM mnpiraa npoKcii-
Majiinix 3rno6oBa npBiix cfjajiaimi ('raéejia 24) nh miipHHa acTparajiyca (‘ra6ejia 23,
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lcm

cji. 52. Equus caballus Linnaeus, PucoBata a) P2 sup. dext., b) P3/4 sup. sin., oKiy.3;tHo h b') .laSHja.nHo,
c) MI1/2 sup. sin, d) M3 sup. dext., e) MaHflHBy,na dext. (P2-4), f) P3/4 inf, dext. h g) MI/2 inf.
dext.

Fig. 52. Equus caballus Linnaeus, Risovaca. a) P2 sup. dext,, b) P3/4 sup. sin., occlusal and b") labial, c)
MI1/2 sup. sin., d) M3 sup. dext., e) mandible dext. (P2-4), f) P3/4 inf. dext. and g) M1/2 inf. dext.
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Tabela 22. Equus caballus, MeTanofIHjaJiHe kocth (Mm), Risovaca.
Table 22. Equus caballus, metapodia (mm), Risovaca.

i 2 3 4 5 6
metacarpus 249.6 59.4 36.5 45.0 54.9 33.0
63.1 39.7 43.1
249.6 56.0 311 40.0
249.3 61.0 41.7 48.0 58.9 39.6
253.9 63.2 415 443 58.3 44.0
45.4
61.9 41.6
metatarsus 281.0 61.4 52.5 431
287.4 62.9 54.1 45.0 440
280.4 59.6 53.5 43.0 55.6 43.7
286.2 57.7 52.7 411 56.0 431
274.3 54.4 41.1 52.0 40.3
315.6 66.0 47.8 61.6 48.5
293.3 63.5 58.7 435
299.4 63.1 60.6 44.3 60.7 44.7
47.1 58.4 46.4

1 (ty5KHHa, 2. MenHO-JiaTepaJiHa mnpHHa npoKCHMajior Kpaja, 3 aHTepo-nocrepnopHa
UiMpHHA npokCHMadior Kpaja. 4. MHHHMalina MenHo-jiaTepajina mnpnna jHijatQH3e. 5.
MenHo-jia'repajiHa mnpHna jiHcTajiHor Kpaja. 6. aHTepo-nocTepaopHa uiHpHHa
jIHCTajiHor Kpaja.

i. length, 2. medio-lateral breadth of the proximal end, 3. antero-posterior breadth
of the proximal end, 4. minimal medio-lateral breadth of the diaphysis, 5.
medio-lateral breadth of the distal end, 6. antero-posterior of the distal end.

Tab6e.na23. Equus caballus, acTpara.nyc (mm).
Table 23. Eguus cuballus, astragalus (mm).

Risovata Cmi Kal France
n min. max. m std var (n=3)
GH 14 64.9 75.3 69.8 2.901 8.416 65.0 62.5-67.5
GB 13 72.2 81.4 76.1 2.842 8.082 75.0
Bfd 14 63.2 69.5 66.0 1.979 3.917 51.6-57.5
Dl'd 12 38.7 43.1 40.9 1.437 2.065
LmT 14 66.2 79.2 71.6 3.627 13.15 60.9-69.1

GH— MBKCHWRJiHA nncHHa. CtB— MakCHMajina uiHpHHa, Bfd- mnpHHa jjHCTaliHe 3rJio6ne
craHjiapjma jieBHjaiinja. v- Koe())HHMcIiT BapMjanHje. HpHH Kaji. S.cjjoj (RAV hjih  WI/1I)
(Rakovec. 1958). OpanuycKa (E. c. geimanicus) (Gerber, 1973).

GH—greatest height, GB—greatest breadth, Bfd—breadth of the distal articular surface, LmT—
length of the medial part, std— standard deviation. v— coefficient of the variation. Cmi Kal,
layer 8 (R/W or WI/Il) (Rakovec, 1958), France (E. c. germanicus) (Gerber, 1973),
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Tafijia VIII, cji. 5). Ha ropu.nM MOJiapHMa KapaK TcpncTii'iaii je H3pa3HTO ijyr npoTOKOH
(cji. 52H;, 3, Ta6ena 21). KoM napaii;Hja ca Hajia3HMa njieHCToii,eHCKHX Ka6ajiOHjjHHX KOHa
ca pa3JiHHHTHX eBponcKHX JioKajiHTeTa, noKa3ajia je najBehy cjihhhoct ca HaJia3HMa H3
M aljapcKe (Tata. Szuhogy, Tokod, Eger, Erd, Subalyuk, Dorog) (Forsten and Dimi-
trijevié¢. 1995).

Be3aiiH 3a cTencKe npe/iejie, Ka6a.ii)HiJHH koh.h ce jaBJi.ajy h y HHTeprjiaHHjajiHHM
h y raaHHjajiHHM cjsasaMa, ajiH ce 3a nonyjian;Hje CHasKHor pacTa h M3chbhhx nponop-
Hiija, Kao y PncoBaHH h Ha noMenyTHM MatjapcKHM JioKajiiiTeTHMa, CMaTpa #a ojjpasK a-
Bajy iipHJiaro*eHOCT Ha yMepeHy KliHMy.

Tabe.ua 24. Equus cabidlus, Ph I n 1l (mm)
Table. 24. Equus caballus, Ph | and Il (mm)

Ph 1 Ph H
ny*CHHa (length) 83.3-99.3 48.0-57.3

npenfta BHCHHa NY»C cpejTHUHIie jiHHHje
) . e ; 75.2-88.7 37.0-46.2
(anterior height along niedian line)

3ajtH,a BHCHHajjy»C cpeuHUHte jiHHHje

(posterior height along median line)

72.8-88.4 44.2-51.1

npoKCHMajma mnpHHa (proximal breadth) 51.5-70.2 54.3-68.0

MHHHMajiHa mnpHHa f[Hja(})H3e
(minimal breadth of diaphysis) 35.2-48.3 508-58.1

ITHCTaliHa mnpHHa (distal breadth) 44.4-65.8 55.0-64.1

Equus hydruntinus Regalia, 1907
(Cji. 53)

PncoBaHa: 2 P3 sup., 3 P4 sup., M1/2 sup., Mp dist., Ph I.

My3ej y ApaH}jejiOBr(y (Rakovec, 1965; Forsten and D im itrijevic¢,, 1995).

+ + +

P 3/4 sup. dext.. M3 sup. dext., M3 inf. dext.

PyflapcKO-reojioniKH cj)aKyjiTeTy Eeorpafly (Forsten and D im itrijevi¢, 1995).

oBa Majia BpcTa Koita, paHHje necro CMaTpaHa Marapu;eM, Mapta je, 3anpaB0, cpo”*HHja
3e6pn, HMa apxaHHHe oco6HHe 3y6HHKa: KpaTaK h KOHKaBaH npOTOKOHyc h jejtHocTaBHe
y 06jiHKy cjioBa "V" Ha jioibhm MOJiapHMa (cji. 53, h), a nporpecHBHe 0jjliHKe Koje ce
orjiejtajy y bhtkhm nponopHHjaMa eKCTpeMHTeTHiix KOCTHjy. f(HMeH3Hje h nponopHHje
3y6HiiKa h eKCTpeMHTeniiK KOCTiijv ojijoBapajv Bapnjaii;HjcKOM pacnoHy 3a OBy BpcTy Ha
JtpyrHMeBponcKHM luieHCTOHeHCKHMJioKaliHTeTHMa (Forsten and D im itrijevic¢, 1995).

E. hydruntinus ce y rop&eM njieHCTOHeHy no npaBHlJiy jaBJfca 3ajejpio ca BehHM,
Ka6ajioHjjHHM KoitHMa, hito je cjiynaj h y PncoBaHH. E(eHTap pacnpocTpaifceifca OBe
BpcTe je o6jiacT EBpone h cycejjHii jjenoBH jyro3anajiHe A3Hje. flpBH cnrypHH Hajia3H

najieoeKOJIOHiIKH h najieoKJiHMaTOJioniKH ce He Moace CMaTpara jio6pHM HHfl[HKaTopoM,
jep ce cpehe y pa3HOBpcHHM acoHiijan;HjaMa (Forsten and Dimitrijevic¢, 1995).
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Gn. 53. Equus hydruntinus Regalia, PncoBaMa: a) P2 sup. dext., b) P3/4 sup. dext., ¢) M3 inf. dext. oioiy-

33J1HO H d) JIHHrBaHHO.

Fig. 53 Equus hvdruntinus Regalia, RisovaCa: a) P2 sup. dext., b) P3/4 sup. dext., ¢) M3 inf. dext. oc-
clusal and d) linguai.

Artiodactyla

3a pa3liHKy 03 MecoaKAepa, KojiiMa cy nehnne necTo cnyacHJie Kao 3hmckh hjih
npiiBpeMeHH 3aKJion, pasjiH'iiiTH npencTaBHHHH Artiodactvla, Kao h “pvni yHryjiaTH, y
nehHHCKHM HacjiaraMa ce Hajia3e fotobo hckjb”hhbo Kao ocTann iuiena - MOBeKa hjih
Mecoacflepa. IlpeMa TOMe, iiHXOBa SpojHocT h 0iiyBaHOCT, Kao h npncycTBO hjih ojicyc-
tbo nojefIHHHX BpcTa, yclioBJBeno je Llaj'iemhe BHiue TarponoMCKHM nero nalieoeKOJiom-
KHM Il naJieOKJIHMaTOJIOIHKHM ycjiOBHMa.

Sus scroln Linnaeus, 1758

PncoBana: MaHj(H6yjia sin. (M2-3)
My3ej y Apanf)edioBn,y (Rakovec, 1965).

llehyp<:Kii KaMen: cjjpai'Meirr VJiHe sin.
3aiioji 3a reojrorHjy 11 najieoHTOJiorHjy KBapTapa XA3Y y 3arpeby (Malez i Salko-
vié. 1988).

JepiiiiHHa nehnna: “pejioBH MaHflH6yjia ipsjte cBiiite *
Haponim My3ej y Beorpafly (raBejia, 1988).

Kao BpcTa Koja HacejtaBa npeTeacHO Blia*He myMe h MOHBapHa noapv'ija, h ne
nofl[Hocn BejiHKy xjiaanohy, fliiBJba cBHH>a ce jaBJba y TonjiHjHM c|)a3aMa ropfter iraenc-
Toiiena, Y HacjiaraMa ohhx nehiiHa Hiija je 0KOJiHiia eKOJioniKH 6iuia norofliia 3a H>HXOBy
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jiaTHBHo toiijih W | (Rakovec, 1965), flOK je TaKO”e jejjHHH Hajias H3 iiehirae llehypcKH
KaMeH, nponatjeii y cjiojy r, jjaTOBanoM y Kpaj jjpvror BHpMCKor CTajjnjajia (Malez i
Salkovié, 1988).

/1,nBJBa CBHita je iipona})eiia h y HacjiaraMa JepHHHHe iiehiiiie, KaKo Haisojjii T a-
Bejia (1988); OBjje je Ha cji. 10 npHKa3aH cliparMeHT MaHjjH6yjie ca 3y6HHM HH30M
P4-M3, jjojivuie ca norpeniHHM noTnncoM hciioji cJiHKe ("jieo BHliHu;e Cervus mega-
ccros™), jiok je Ha cji. 12, rjie y noTnncy cTojH “jjeo bhjihhc Sus scrofa™ 3anpaBo npiiKa-
3an cj*parMeHT BHJiime nehHHCKor MejiBejia ca TpehHM MOJiapoM h ouiTeheHHM ajiBeo-
jiaMa 3a M2 h M.

Cervus elaphus Linnaeus, 1758
(Ta6ejia 25, 26, Ta6jia VIII, cji. 4)

PncoBaiia: MaKciuia dext. (P2-M3), MaHjjHeyiia sin. (M2), Minf., CKanyna dext. prox., 3
acTparaliyca (2 dext., 1 sin.), KanKaHeyc sin., 2 Ph I, 2 Ph Il.

My3ej y ApaHi)ejioBn,y (Rakovec, 1965).

+ + +

M3 sup. dext., 2 MI/2 sup. sin., Ky6oHaBHKyjiape dext., Ph Il

PyjiapcKO-reojiouiKH c}5aKyjiTeT y Beorpaji;y.

CMQJiyhKa nehHHa: M 1/2 inf. sin., cjjparMeHT KajiKii;aneyca dext.. 4 Ph I.

llehypcKH KaMeH: rjjparMeiiT TH6iije.

3aB0jj 3a reojiornjy h najieoHToJiornjy KBapTapa XA3Y, 3arpe6 (Malez i Salkovié.
1988).

Jlej(eiia nehnHa: xyMepyc dext. dist., Mp juv., Ph L
| Ipiipojin>aHKii My3gej y Beoipajiy.

JepiiHHHa nehima: HapojiHH My3ej y Beorpaj(y (raBejia, 1988).

()6htihh jejieH, Cervus elaphus, je nec'ra BpcTa KaKo y njieHCTonenv, TaKO h y xo-
JioHeHy HaruHX o6jiacTH, alJiH je 6pojHOCT h ynecTaldiocT iberoBHX Hajiasa Ha nehiiHCKHM
noKajiHTeTHMa ycjioBJbeHa npe cBera TacjioiioMCKHM pa3Ji03HMa, a y MHoro Mairoj Mepn
najieoeKOJioruKHM h najieOKJiHMaT0JiOniKHM. OcTan,H noTHTy, H3y3eB nojeflHHannor Ha-
Jia3a H3 JTejiene nehHHe, 113 ohhx nehHHa Ha KojHMa je cnrypHo VTBpljeiio npHcycTBO
noBeKa.

o6HHiior jejieHa (Ta6jia VIII, cji. 4) (Rakovec, 1965), ji;ok je koji ocTaTaKa H3 CMOJiyhKe
nehiiHe, Kojn cy iipejicTaBJHeiiit totobo HCKJtyHHBO cjiajianraMa, vcTaHOBJteHa BejiHKa
BapHja6iuiHOCT y BeJiiiHHHii (Dimitrijevié, 1991).

06hhhh jejieH Be3yje ce 3a 06jiacTH MaH.e hjih Biime noKpnBeHe myMOM vy pe-
JiaTHBHO Tonnoj kjihmh; tokom paHHX c|)a3a iiocjiejiH>er raaHHjajia pacnpocTpaiteH je
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FOTOBO y hiTaBoj EBpoim, flok ce ca 3axJial)eH>eM KIJHVE noB.nalin jyacHHje (M usil,
1985), yutyMyjyhH h Harne oSjiacTH. IberoBO noHOBHO imipeite Be33HO je 3a nocTTJia-

HHjan H xojioueH.

TaOejia 25. Ceivus elaphus. Megaloceros, Ky6oHaBHKyjiape (mm).
Table 25. Cervus eiaphus, Megaloceros, cubonaviculare (rnm).

MLmeMHa(breadth) AP umpiiHa (breadth)

Risovaca Megaloceros sp. 75.8 64.1
Cervus elaphus 517 44.6

Veternica Megaloceros giganteus 66.8 67.0

Malez.1963 Cervus elaphus 44.4-49.3 38.3-41.3

ML - Menno- .naxepajiHa (medio-lateral); AP - aHTepo-nocrepHopHa (antero-posaterior)

Megaloceros sp.
(raSejia 25, 26)

PncoBana: Mc dext. dist.. Mt sin. prox.. Mp dist.
Mvsej y ApaHi)ejioBH,y (Rako vec, 1965).

+ + +

P3 4 dext... Ky6onaBHKyjiape sin., Ph Il
PyflapcKO-reojiomKii f})aKyjrreTy Eeorpajiy.

CiVio.ivhKa iiehniia: Ph II.

PeTKB ocTanii opnjamKor jejieHa oTKpiiBeHii y PiicoBaTin ii CMo.nyhKoj iiehiiiin, Kao
n y JepiiiiHHoj nehiiHii, BepoBamo iipimajiajy BpCTH Megaloceros giganteus (Blumen-
bach). OcTann oee BpcTe Miioro cy Tlemhn h 6ojbe caTyBann 113 ajiyBHjajmiix nacjiara
Cpé6nje.

TaOena 26. Cervus elaphus. Megaloceros, Ph Il (mm)
Table 26. Cervus elaphus. Megaloceros. Ph Il (mm)

Lp Bprox min. diaph. B dist.
C. elaphus Risovata 47.1 25.0 19.1 19.4
Vetemica, Maiez (1963) 43.2-49.8 21,3-25.0 15.2-19.1
Megacloeros Ri.sovata 6J.0 336 274 29.8
Smolucka p. 57.1 311 27.0 28.3

Lp- ;rv>KiiHH aoaK cujajiHo. BProx.- mnpiiHa npokcnMa.nne enntjiioe, min. diaph.- MHHHMaJiHa mnpima
flHjatf>H3e, Bdist.- urapnna nticTajiiie eniK jjine (npcwa Driech, 1976)

Lp- aboxial length, Bprox.- breadth of proximal epiphysis, min. diaph.- minimal breadth of
diaphysis. Bdist. - breadtii of distal epiphysis (measurements after Dreich. 1976).

jiiim cHriiije hcthx KocTiijv H3 BeTepiiHHe. Ha wrabeJiH 26 jiaTe cy jjiiMciniije jjpyre Cjia-
Jiame OBejibc BpcTe Hepmijia ii3 PncoBane n CMOJiyhKe nehime, ojihocho BeTepirau;e.
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OpHjaniKH jejieH je »cHBeo y CTenaMa h HiyMo-cTenaMa y cpeflHteM h ropaeM
iuieHCTOi%eny EBpone, a y xojion;eHy nocToje Hajia3ii 113 IlITajepcKe h D,pnoMopcKor
noflpygja (Kurl en, 1968).

Capreolus capreolus (Linnaeus, 1758)
(Tadejia 27, Ta6jia VIII, cji. 3)

Bacnji,cKa nehima: pap(njyc juv.
PyflapcKO-reojiouiKH c|)aKyjiTeT y Eeorpa,ny.

BpejicKa liehiiHa: MakKCHJia dext. (P2-M3).
npnpo~ftanKH My3ej y Beorpajty (MapKOBHh 1 IlaBJioBHh, 1991).

OcTaipi cpHe OTKpHBeHH cy y BaciiJoCKoj h BpejicKoj nehnHHH. M3 BpejicKe nehime
noTHne cjjparMeHT necne ropite BHJiHiie ca KOMnjieTHHM jyrajiHHM 3y6HiiM hiisom (Ta6-
Jia VIII, cji. 3). ripHuanao je ojtpacjioj iiHfIHBIij(yii - rae"Ha ocTpBn,a Apyror npeMOJiapa
n npejtiter Jio6yca npBor MOJiapa cy ynorpe6oM n0TnyHO a6paHiipaHii. 3y6He Kpyne cy
jfejiHMHHHO npeKpimeHe Kap60HaTOM. Ha nojejjHHHM CTHJiHMa JiaénjajiHHX 3iij[0Ba Kpy-
He nnaK ce yonaBa cjaj KapaKTepncTnnaH sa 3y6e cpne. y ojjHocy Ha 3y6niiK peiieTHe
BpcTe HeMa MOpcj30JiOuiKiix pa3liiiKa, a no jtHMeH3HjaMa ojtroBapa njieHCToneHCKHM
cpHaMa, Koje cy HeuiTO KpynHiije (Ta6edia 27).

Ta6e.na 27. Capreolus capreolus, MakCHJiapHH 3y6n (nim).
Table 27. Capreolus capreolus, maxillon teeth (mm).

Vrelska pecina recent (M iller, 1912)
HV>KHHa (length) P2-M3 62.0 51.5-58.8
fly>KHHa (length) P2-P4 21.4
Hy>KHHa (length) M1-M3 40.4
P2 jiy>KHHa (length) 7.4
mnpiiHa (breadth) 6.3
P3 jiy>KHHa (length) 7.8
mnpHHa (breadth) 7.4
P4 Hy>KHHa (length) 8,8
mnpHHa (breadth) 9.5
ML rysKHHa (length) 12.0
miipHHa (breadth) 13.2
M2 qyxHHa (length) 143
imipHiia (breadth) -12.1
M3 sy>KHHa (length) 16,1 10.0-11.6
mnpima (breadth) -12.3 11.0-13.2

CpHa mije iopasim i KliiiMaTCKii iiHfliiKaTop, ajni ce nnaK neruhe cpehe Yy TonJinjiiM,
Hero v xjiajtiiHjHM pa3j[06jLHMa ropn>er njieHCTon,eHa. flaHac nacejLaBa Behn jjeo Eb-
pone (Van den Brink,1957).
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Bos primigenms B ojanus, 1827

PncoBaMa: 3 acTparanyca. c"par'MeiiT KajiKaneyc dext., Mc sin. dist.,, Mc dist... Mt. dist.
Mysej y Apani}ejioBny (Rakovec, 1965).

JepiiMiHa nehHiia: HapojpiH My3ej y Beorpaj*y (FaBedJia, 1988).
Bison sp.

PiicouaMa: 2 KaJiKanevca, 5 acTparajiyca, 6 uen'rpo‘rap'iajie, Mc dext., Mt sin.
Mysej y ApaHi>ejioBijy (Rakovec, 1965).

Bos seu Bison

PncoBai5a: P4 inf. dext... Ky6o-HaBHKYyjiape sin.
PyflapcKo-reojTomKii 45aKyjiTeT y Beorpany.

CMOJiyhKa nehnna: P4 inf. sin., M inf. sin., P 2 sup. dext., cJiparMeirr P/M. Ph 1 dist.
PvTiapcKo-reojioniKH cjpaKyjiTer y Beorpaj?y (D imitrijevi¢, 1991).

BpejicKa nehima: KaliKanevc. cjjparMeiiT Mt prox. sin.
HpHpojiibanKH Mysej y Beorpajty (Bison priscus, Bos primigenius, MapKOBnh h |1laB-
jiOBiih, 1991).

HepeMonili.a: xyMepyc dext. prox.
PvjiapcKo-reojforiiKH cjjakV.irreTy Beorpa/];y.

y PncoBanH, CMolJiyhKoj, Bpe.ncKoj nehHHH h HepeMomtbH nponaijeHH cy, MaxoM
BeoMa cjjparMeiiTOBaHH, ocTaim icpynHHX 60BHfla. Ha ochobv Mopcjjojioraje jiakO ce yT-
i>p{yje npnnaflHOCT 60Bii/(iiMa, a na 0OCHOBy /(HMeimija Mory ce HCKJbynHTH cbh 6obh/ih
cpeliiber h Kpymmjer pacTa, H3yseB //Be BpcTe: Bos primigenius Bojunus h Bison pris-
cus (Bojanus). V ne/TocTaTKV poroBa h /ioibiix Tpehnx MOJiapa, Ha ochobv icojHX ce OBe
HBe BpcTe HajjiaKine pa3JiHKyjy, caMO /teo MaTepnjajia H3 PHcoBane (n;ejie Tap3ajme h
MeTano/pijajme kocth) Morao je 6hth cnenHcfninKH ojtpeljeH (Rakovec, 1965).

OBe fIBe BpcTe KpyriHHX iuieHCTon;cHCKHX 6iubojefla pejiaTHBHO cy necTe y aliyBH-
iajnraM HacjiaraMa Cpénje (P,HMHTpnjeBHh h HaBJioBHh, 1987), ¢ thm iiito cy ocTa-
HH 6H30Ha y 36npKaMa Harmix My3eja mhofo nemhn nero ocTann rypa - y 36npn,H npn-
ponitaHKor My3eja y Beorpa/?y Me3jy /teceTHHaMa Jio6aiba 6H30Ha nocTojn caMO je/iHa
cj*parMeirroBana Jio6aiba Typa. HacynpoT TOMe, y x0Ji0HeHy 6H30H H3yMHpe, "ok ce Typ
pejiaTHBHo necTO Hajia3H Kao jeflHa ofl jpBJbnx Bpcra Ha apxeojiomKHM noKajiHTeTHMa,
HapOHHTO y HCOjIHT}.

06e BpcTe HacejbaBajie cy cTene, myMo-cTene, HejioM h myMe (Musil, 1985).

Rupicapra rupicapra (Linnaeus), 1758

CMOQJiybKa nehiina: cKanyjia sin., cKanvlia dext.,, Ky6o-naBHKyjiape, KanKaHeyc sin., 4
Ph I, 2 Ph I dist. juv., 2 Ph IL
Pyji;apcKo-reoj[omKH cjiak\Vli'rery Beorpajty (D imitrijevi¢, 1991).
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llehypcKH KaMen: 11 inf. sin., Tiiénja subadult.
3aBOfl 3a reojiornjy n naneoHTOJiorHjy KBapTapa XA3Y, 3arpe6 (Malez i Salkovic,
1988).

Ocranii jiIHBOKO'ie npoHaljeHH cy y cjiojeBHMa 5 h 6 y CMOjiyhKOj nehHHH, h cjioje-
BHMab n fy nehiiHH llehypcKH KaMeH. C 063HpoM Ha c[ipai’'MeHTapHOCT Hajia3a n jiejioBe
CKejieTa Kojn cy 3acTynjteHH Mopc*oMeTpnjcKa aHajiH3a Morjia je 6nth H3BpraeHa caMO
Ha oc'ianHMa H3 CMOJiyhKe nehiiHe (D im itrijevic¢. 1991). YTBptpeHO je fla Mopc”ojioiHKe
pasJiHKe y 0jjHOcy Ha peneiiTHy BpcTy HHcy H3paaceHe, a jja no flHMeH3HjaMa ocTann H3
CMOlJiyhKe nehiiHe npiraanajy cnaaaiHM npiiMepHHMa, Kojn pacTOM onroBapajy HajKpyn-
HnjiiM, hjih npeBa3HJia3e pacTOM pen;eHTHe npejicTaBHiiKe.

Y EBpomi ce fIHBOKO3a jaBJta ojinocjiejHter HHTeprjiaHHjalJia (Stehlin, 1933), Kao Bpc-
TanpHJiarohena na skhboty o6ji3cth bhcokhx miaHHHa. PeiKO HMa 3HanajHy yjioiy y JiOBHOj

KajiHTeTiiMa. Hs cyce, HHHX o6jiacTii no3HaTa je H3 nehiiHCKiis Hacjiara ropiter nliencTOHena,
a HajjyjKHHjii Hajia3 y EBponn Be3yje ce 3a HpBeirv CTiijeHy y HpHoj Topn (M alez, 1967). Y
xojioHeHy je KOHCTaTOBaHa iia jioKaliirreiy Bjiacan y Bepjiau® (Bokonyi, 1978).

Capia ibex Linnaeus. 1758.
(Cji. 54-56)

Cmo.ivlik;! nehiiHa: 2 (jDparMeriTa Jio6an.e ueoHe kocth ca poroBiiMa, MaHjui6yjia sin. et
dext. (P2-M 3). MaHfliiéyjia dext. (P2-M 2), P3 sup. dext., M1 sup. dext.. M2 sup. sin.. 2
M3 sup. (1 sin., 1 dext.). 7 cJjparaeHT M sup., 2 M1 inf. dext.. 2 M3 inf. (1 sin.. 1
dext.), D3 sup. sin.. D4 sup. dext., D4 inf. sin.. eniicTpoc|)eyc. 2 HepBiiKajiHa npmjteHa,
2 cKanyjie (1 sin.. 1 dext.), Tnénja dext. dist.. 3 acTparajiyca (2 sin.. 1 dext.).
ceMii-Jiynape. 4 Mc (2 sin., 2 dext.). 4 cjjpara. Mc. 2 cjjpara. VIt. 2 (J)parM. Mp. 4 Ph
I. Ph | dist., 4 Ph Il. Ph 1Il.

PvjiapcKO-reojioHiKH cj3aKVJiTeTy Beorpajiy (D imitrijevic¢, 1991).

BaciiJbcKa nehiiHa: M1 sup. sin., M2 sup. sin.. M 1/2 sup. sin., Tiiénja sin. dist.. Mc
dext.
PyjiapcKO-reojiomKH cj:aKyjiTeT y Beorpafly.

nehypcKii KaMeH: M3 sup. dext.. xyMepyc-, (JjparaenT yjme ca pafliijjycoM, jinjacfiioa
c}eMypa. Ph 1.

3aBOfl 3a reojiomjv n najie0iiT0JiOrnjy KBapTapa XA3Y, 3arpe6 (Malez i Saikovi¢.
1988).

IlpeKOHOUiIKa nehima: xyMepyc sin. dist.
PyjiapcKO-reojiomKH cf)aKyjiTeT y Beorpajiy.

TojieMa jiynKa: c~paraeHT neliBiic sin. (cjjparaeHT aueTa6yjiyMa), cjjparaenT uepBii-
Kajrnor iipmjbena.
PvjiapcKO-reojiouiKii c})aKyjiTeT y Beorpajiy.
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On KpynHHX xep6HBopHHX cncapa, ajincKH K03opor ce cpehe na HajBeheM 6pojy
jioKajiHTeTa y Cp6Hjn, Majja ca méuihm 6pojeM ocTaTaKa, H3y3CB y CMoJiyhKoj nehmiH.
T'o cy HCKJbyHHBO JIOKaJIHTeTH y IHHpHM 11JiaHHHCKHM o6jiaCTHMa H na BelIHKOj HaflMOp-
CKOJ BHCHHH.

NOo CBgjiiM ;iiiMeH3njaMa ocTaipi H6eKca H3 KBapTapHiix Hacliara Cp6nje oflroBapajy
cJiochjihhm naJia3HMa KojH cy BehH ofl peneiiTiie ajincke BpcTe (cji. 54-56). flIHMeHSHje
neKHX nejioBa cKejieTa H3 CMOJiyhKe nehmie ojiroBapajy MaKCHMaJiHHM BpejpiocTHMa 3a
i 'opHjOHJieHCTOHeHCKe Hajia3e (MaiiHH6yjiapiiH 3y6HH iiH3, Me'rakapnycH, D imitrijevic,
1991: 67, Ta6ejia 40). Mojiapn h MeTanormjaliiie kocth hs BacHJtcKe nehi-ine cy HeuiTO
Mai-biix nponopHiija (cji. 55a, 56), jjok cy najiasii H3 npyrnx nehnna cyBHiue 's{iparMei-i-
Tapini na 6h ce Moraa BpniHTi-i MOp(j30MerpnjcKa KOMiiapaHHja.
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Cn. 54. Cupra ibex Linnaeus, CMOJiyhKa nehnHa. KoMnapayHja flHMeii3Jija poroBa (MejiHO-JiaTepa.iHH H
aHTepo-noerepnopHH npe'iHHK y 6a3H) ca <|)ochjihhm Hana3HMa H3 HTalJinje h MoHaKa. Ejinnce BepoBaT-
Hohe 3a Mohbko n nojiaiiH 3a Monte Cucco H3 Capasso Barbato et al., 1988: cjj. 24.

Fig. 54. Capra ibex Linnaeus, .Smoluéka cave. Comparison of the antler dimensions (medio-lateral and
antero-posterior diameter at the base) wvith fossil finds from Italy and Monaco (data for Monte Cuc-
co after Capasso Barbato et al., 1988: fig. 24).

OcTan;ii ajmcKor K03opora y nehHHaMa Cp6nje Be3yjy ce 3a npncycTBo HOBeKa y
ibHMa (CMOJiyhiia nehnna, FlehypcKH KaMeH, llpeKOHomKa, PojieMa nyBKa; je/miio y
BacHJbCKoj nehniiH HHcy iiponabenn TparoBH noneKa), jep OBa Bpcra arpa ojipel)ei:ly
yjiory y jioBHoj eKOHOMIiijn nalieojiHTa, a y ropiteM najieojnny lJpHe Fope je 'iaK 6iuia
jejma oh HajBa>KHHjHX jiobhhx BpcTa (D imitrijevié¢, 19946, 19966; Mihailovi¢ and
Dimitrijevié¢, 1995).

Kosopo3H Haceli>aBajy “anac Ajme, rinpHHeje, BncoKe TaTpe, o*hocho nliaHHHCKe
naj(HHe h Bpxo»e H3iia® JiHHHje myMa (Van den Brink, 1957). Y nocjie®ibeM raan;H-
jajiy, y nepHognMa HajH3pa3HTHjHX 3axjia”“eft.a, Kosopor ce cnymTao h Ha Maay nan-
MopcKy BHCHHy h HMao MHoro Behe pacnpocTpaiberbe.
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cji. 55. CapiH ibex Linnaeus. KoMnapaunja #y>KHHe h uiHpHHe ropH>nx MOJiapa (M2 h M3) H3 CMOJiyhKe h

BacpLitcKe nehHHe ca rC]J‘W‘l]encTouchckhm Hajia3HMa H3 EBpone (npeMa CapassoBarbato et ai.
1988: fig. 8).

Fig. 55. Capra ibex Linnaeus. Comparison between the upper molars length and breadth (M2 and M3)

from the Smolu¢ka and Vasiljska cave with the Upper Pleistocene finds from Europe (after
Capasso Barbato et al., 1988: fig. 8).
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Cji. 56. Capra ibex Linneaus. KoMnapat(Hja nponopjj(Hja MeTakapnyca H3 CMOJiyhKe h BacHIJBCKe nehnHe ca
ropHjonjieHCToiieHCKHMH agiasHMaH3 EBpone h peneHTHOM BpcTom (npema Capasso Barbato et al.,
1988: flg 15d, 16d) L- ny*HHa, ML- MeflHo-jiaTepajiHa mnpHHa npoKcHMajiHor Kpaja.

Fig. 56. Capra ibex Linneaus. Comaparison of the proportions of the metacarpus from the Smolucka and
Vasiljska cave with the Upper Pleistocene finds from Europe and recent species (after Capasso
Barbato et al., 1988: fig. 15d, 16d). L- length, ML- medio-lateral breadth of the proximal end.
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3AK.I»yilHA PASMATPAH.A
CaeraB {JjayHe ui|)ii,on;ienc roifencKH\ cncapa y nelnmcKHM HacJiaraMa CpSnje

Y nehiiHCKHM HacjiaraMa CpSnje, ropH>on.nencToii;eHCKe cTapocra, OTKpiiBeao je ro
ca#ta 57 BpcTa, lpejjcTaBHHKa 46 pa3jihxhthx pou;oBa, ojjjhocho 8 pasjihhhthx pe#OBa
cHcapa (Ta6e.na 28). SaBHCHO o” reorpacJjcKor nojioacaja JioKaliHTeTa, najieoeKonomKHX
ycjioBa cpeRHHe h BpeMeHa Talioaceaa noje<kHHHX cjiojeBa, na pa3JiHTHTHM JioKajiHTe-
THMa 3acTynjLeHe cy H3yMpjie BpcTe njieHCTou,eHCKHX cncapa, 3aTHM BpcTe Koje cy, ca
npoMeH.oM kjihmc n nalieoeKGJioHIKHX ycjioBa, MHipnpajie y Maite hjih BHine yflaJbeHe
reorpacj*cKe oSjiacTH, y pa3jihhiithm fhasaMa njiencTopeHa hjih xojiopena, Kao h Bpcre
Koje h flanac >KHBe y oSjmcth y Kojoj ce Hajiase JioKajini'eTH ria KojiiMa cy npoHa”ene
(Dimitrijevi¢, 1996a).

Tabexia 28. FopH>0niieHCTOijeHCKH CNCapn hs nehHHCKHX hacjiara Cp6nje.
Table 28. Upper Pleistocene mammals from the cave deposits of Serbia.

BpcTa (species) 1 34567 89101121314 1521

Insectivora Erinticeus sp. +

Talpa europtiea + o+ +

Sorex artineus + +

Sorex minutus + +

Ciocidum leucodon + +
Chiroptera Rhinoiophus ferrumequinum +

Rhinoiophus hipposideros + o+

Rhinolophus euryale + +

Myotis myotis + +

Myotis blythi +

Miniopterus schreibersi +
Lagomoipha Lepus sp. + + + + 4+ + +

Ochotona pusilla
Rodentia Sciurus vulgaiis +

Spermophilus citellus + +

Castor cf'Jiber +

Glis glis + +

Muscardinus avelhmarius +

Dryomys nitedula +

Sicista subtilis + +

Nannospalax leucodon + + +

Apodemus sylvaticus + 4+ 4+ + + +

Ciicctus cricetus +

Mesocricetus newtoni + + +

Cricetulus migratoiius + + +

Clethrionomys ghueolus + + +

Arvicola terrestris + + +

Terricola subtenaneus + + +
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Microtus arvalis/agrestis + + + +
Chionornys nivalis
Lagurus iagurus +
Hystrix sp.

+
+
+

Camivora Canis lupus
Vulpes vuipes
ursus arctos

+ o+ o+ o+
+
+
+

Ursus speiaeus

+ o+ o+ o+ o+ o+

+ + o+ o+ o+

Meies rneles
Musteia nivalis
Musteia erminea

+

+
+

Crocuta speiaea + o+ + + o+ + + +
Panthera speiaea + + + +
Panthera pardus +
Felis siivestris + +
Lynx pardina +
Proboscidea Marnmuthus primigenius + +
Perissodactvla ~ Dicerorhinus hemitoeehus.
Dicerorhinus sp.
Equus caballus
Equus hydruntinus

+

Artiodactyla Sus scrofa
Cervus elaphus
Megaloceros sp.
CapreoJus capreolus + o+

+ + + o+ o+
+

+
+

Bos primigenius
Bison sp. +

Bos/Bison + + +
Rupicapra rupicapra + +

Capra ibex + + + + o+

1 Risovaca, 2 Smolu¢ka pecina, 3 Vasiljska, 4 Vrelska, 5 Petnicka, 6 Pecurski kamen, 7 Ceremosnja,
8 PrekonoSka peciria, 9 Golema dupka, 10 PopSi¢ka pecina, 11 Pecina u crvenim stenama, 12 Ledena
pecina, 13 Lazareva, 14 Jerinina, 15 Kovacevica, 16 Salitrena, 17 Ravanicka, 18 Visoka, 19 Peéina
kod Senja, 20 OSljarska, 21 Pekina pecina.

Acon,njan,iije ropitonjieHCTOIi],eHCKHX cacapa pa3JiHKyjy ce Met)y co6om na pa3Jin-
mmiM JioKajiiiTeTHMa, hjih ynyTap noKajiHTeTa 3aBHCiio 03 BpeMeHa hjih npocTopa y
KOMe cy ce TajioxiiJie Hacjiare y KojiiMa cy npoiiatjemi. KaO KapaK TepncTiraie 3a ne-
hiiiicKe npocTope y njieiiCTOH,eHy, jaBJtajy ce acoipijaniije y KojiiMa je AOM imaiiTan npeji-
CTaBHHK nehHHCKH Me”Beji, rok cy flpyrn TiJiaHOBii aconnjannje, CTpBHHapii n npvrn Me-
coatflepn KoOjn cy y nehiiHaM a 6opaBHJie y nepi-iofli-iMa hjih ce30HaMa Kaj*a y itiiM a Hiije
6iijio nehimcKHX MeflBejja.

TaKohe KapaKTepncTHHHa acoii;Hjaii,Hja 3a ropaii njieHCTon;eH iipejiCTatubena je
BpcTaMa Koje cy vy iiehiiny jjoHemeHe Kao njien YioBeKa hjih Kpynmix Meco>Kjiepa. TO cy
npeTe>KHO xep6iiBopii cpej;ii>er h KpynHor pacTa.
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y nehiiiicKHM nacjiaraMa ce raKol-je najia3e BpcTe, npeflCTaBJteHe HCKIfcy>IKEO cht-
hhm cHcapiiMa, Koje cy y nehnHy RonemeHe Kao nlJien nTHn;a rpa6jbHBHpa, HapoHHTo
COBa, H/HJIH CHTHHX KapHHBOpHHX CHCapa.

BejniKe pa3JiHKe nocToje y yHemfey noje,nimnx BpcTa, no 6pojy Hajia3a, 6pojy je-
Hhhkh n 6pojy JioKajmTeTa Ha KojHMa cy OTKpHBeHH. C jeflHe CTpaHe, 0CTaii,H nehimcKor
MenBena npoiia”®eiin cy na cbhm jiOKajiHTeTHMa, na chiim jioKajiHTeTHMa cy flOMHsaHTOH,
a najiaacemi cy cbh flejioBH cKejieTa Kao h fleJioBH CKejieTa HHfIHBiinya cbhx cTapocmix
rpyna; ¢ npyre CTpane ocTami neKHX BpcTa cy y Toj Mepii (})paTMeHTaphh pa je 6hjio
Morvhe caMo i6iixobo renepiiHKo oflpei>eife (Lepus sp., Dicerorhinus sp., Meguloceros
sp.); oh hckhx BpcTa nocToje caMO nojep;HHa"iHH HaliasH (na npHMep Sciurus vulgaris,
Pmthera pardus, Capreolus capreolus)\ y jefl[HOM cjiyHajy naK, npncycTBo BpcTe je noTBp-
~eno nocpefliio, caMO Ha OCHOBy TparoBa 3y6a (Hystrix sp.).

Pa3JiHKe y y'ie[iihy nojejmHHX BpcTa h acon,Hjaii,Hja y tf)aymi nojefl[HHa*iHHX JioKa-
jiHTeTa iihcv vbe-k noclieflHii;a CTBapiiHX pa3JiHKa y cacTaBy 4>ayiie. One Mory jaa ce jaBe
Kao nocjienima pa3jihhhthx MeTo/ia TepeHCKiix HCTpa5Kimaifca h HCKonaBama. OcTau;H
chthhx cHcapa Ha npHMep, Hajia3e ce totobo HCKIfcyHHBo HcmipaifceM ceniiMeiiTa, na
ifcHXOBO 0/j(cycTB0O y nehimcKHM nacjiaraM a He MoaceMO CMaTpaTH noTBp”emiM yKOJiHKO
Hciinpaibe iinje BpmeHO. TaKolje, necHCTeMaTCKa HCKonaBaaa HaM iie npyacajy komii-
jierny cjiiikv o cflayHH, jep ce crpaTHrpacficKa CHTyamija y pa3JimHTHM flejioBHMa ne-
tiHHe Meifca - Ha npiiMep, cacTaB cflayHe y lleTHHHKoj nehHirn ce y BejiHKoj Mepn Mema
Ha paSJIIHHHTHM iipOfliHIIHMa.

Heice BpcTe, Koje cy y nehHiicKHM nacjiaraMa peTKe, hjih 3acTynjteHe Bpjio cf)par-
MeHTapHHM ocTamiMa, 'iec're cy y flpyrHM THnoBHMa KBapTapmix nacjiara HCTe oGjiacTH
h HCTor nepnojia. Ha npHMep, ocTaim MaMyTa, 'rypa, 6H30ona nh opnjamKor jejiena pejia-
eKOJioniKHM ycjioBHMa, jep cy noMeHVTe BpcTe KpynHHx xep6HBopifflx cncapa nacejba-
Bajie OTBopene npocTope h Miirpnpajie mnpoKHM HOJiniiaMa, ynajbeHHM ofl Behime hc-
Tpa>KiiBaiinx nehHHCKHX JioicajiHTeTa, Kojn ce Hajia3e y njiannhckhm o6jiacTHMa h y3 Ma-
ii,e pene h npiiTOKe.

Hajsa”, HeKe BpcTe cy sancTa 6mie peTKe y ropiteM nJieHCTOHeHy, 6hjio 360or iieo/(-
roBapajyhnx naiieOKJiHMaT0JioOmKHX n najieoeKOJiomKHX ycjioBa (BeBepima, fla6ap, Si-
cista) hjih 36or Majie rycTime noiiVJiaipije (Panthera pardus).

TatjjjonoMCKii aiia.iioa (jJaymic'niMKHX ociaraKa

riajieoHTOJioiHKa aHajmsa <f)ayhhcthhkhx ocTaxaKa ca CBaKor JioKajnrreTa tokom
lopane oBor pafla sano'iiii
HHJfay peKOHCTpyKii,Hje pa3jihhhthx cf)a3a HacTajaita cf)oci«ia -- TachoneHose, jninTOHeiio-
3e, HekpOi*eH03e, CBe joo flejiHMHHHe peKOHCTpykB[Hjeé 6HOpeH03e. McnHTHBanH cy ctb-
nen h y3poHii cf)parMeHTau;Hje ocTeojiomKor h 0OHOHT0JIOMKOr MaTepnjajia, cHH3IHHKo-
-xeMHjcKH vcjiobh cf)ocHJiH3 au;Hje, cf)aKTopH aicyMyjiaii,Hje c{)Ochjihhx ocraTaKa, 3aci7 H-
JbenocT pa3JiHHHTHX flejioBa cKejie'ra h 6noreHa omTeheifca na nojef[HHHM najia3HMa.
Pe3yjiTaTii Ta(ffJOHOMCKe aHajiH3e y Bejimcoj Mepn cy saBHCHJiii ofl CTenena HCTpaxe-
hocth h Me'roflojiornje HCKonaBaifca nojefl[HHaHmix JioKaJiHTCTa.

3axBajfcyjyhn TOMe ihto cy nehmie no npaBHJiy npocTopn noroflmi 3a KOH3epBaHHjy
(FX)CHJIHHX OCTaTaKa, OCTeOJIOIHKH H OflOHTOJIOffIKH HaJI33H BehliHOM Cy flo6pC) ca'l VBaiiH,
Mafla cy y BejiHKoj Mepn cf>parMeHTOBaHH.



I'opitormeHCTOueHCKH CNCAPM H3 neh«HCKHX Hacnara CpShje 279

Ha Behiinii JioKaJiHTeTa HaJdia3ii ijejinx KOCTHjy cy peTKH h MaxoM iipHiiaflajv cht-
hhm CHcapHMa h KpaTKHM KocTHMa KpyiiHHX cncapa (KapnajiHe h Tap3ajiHe kocth, Me-
mraiiojinjajiHe kocth h cfiajianre), jjok cy u;ejie Jiofian.e, BHJiHii;e, npniJbeHOBH, pedpa h jiv-
re kocth BeoMa peTKH. H3y3eTaK iipejicriaiiJhajy iickh naJia3H nehHHCKor h MpKor mcji-
Bejia H3 HepeMoiUH>e; npmjbeHOBH ca n0OTnyHO o'-iviiaHHM cniiHO3HHM h TpaHCBep3ajiHHM
nacTaHijHMa, h ijcjic jiyi'e koctii ca caBpmeHo o0'iVBaiiiiM 31'jio6hhm noBpmtiHaMa. V
obom cjiyTajv, c|)ochjihh ocTaijH Hiicy npeTpnejiH HHKaKaB TpaHcnopT, h HHcy 6hjih
H3Jio>KCHH iiHKaKBOM jjecTpvKunoiioM npoii,ccy npe noxpaifciiBaii,a y cejinMeirr hjiii to-
KOM c|jOCHJIH3aHHje.

y3ponH cjjparMeHTaniije motv 6hth TpancnopT BOHemiM tokom nehiracKHM KaHa-
jiHMa, c|)H3HMKO-xeMHjcKH ycjioBii 4)OCHJiH3aD,Hje H 6noreHH arencH, Kojn cy Haj'icnrhe
HcroBpeMeHo h cjDaKTopn aKyMyjiau;Hje c|)ochjihhx ocTaTaKa.

TpaHcnopT bojiom yi'Bpl)eH je 3a cjjociuiHe ocTaTKe H3 KoBa'ieBirha nehr-rae h, jjc-
jiom, PncoBa'ic. Ha KocTHMa nehHHCKor mejiBejia H3 KoBaneBHha nehiiHe yo'iaBajy ce
npejiOMH, yrjiaTairocT h hctpbchoct noBpmriHa KOCTHjy Kojn cy nocjiejiHii,a raKBor
TparicnopTa. 3a CBaKH jreo CKelieTa KapaKTepHCTHHHH cy oji;pel)eHH o6pacu;H cjparMeH -
TaHiije. Ha npHMep, Ha MaHfIH6yjiaMa cy Hajnemhe nonoMJBeHH kopohohjihii n airry-
Jiapini HacTaBHii, a 3rjio6ira HacTaBaK hctpbch jio cnOHrHO3HOr TKHBa. Ha yjiHaMa je na

Kojir rtrrpHH Ka cnojBamn>0j cTpaHH, TaKO jia koct HMa KapaK TepncTiiHaH "ojivk" Kojn
OTKpilBa Cn0lirHO3HO TKHBO. HcTOBpeMeilO, Ha VIIVTpallliroj CTpaHIl, HCTpBeHH cy 1l yr-
Jia'iaiiH HacTaBu,H Majie h BejiHke cnrMOHjjajirie yjiyeiiiic. Hjih je U;ejia koct onyBaHa
npoKCHMajmo jio Hcnoji 6a3e INCiSUra semilunaris, ji;HCTaliHo Ha p a3JiriHHToj bhchhh Hcnoji
cpejinne jinjacjrase. Ha jyBeHHJIHHM yjmaMa, ‘iecTHM Ha obom jroKajrHTery, omTeheraa cy
aHajioraa, caMo H3paxeHa y BeheM cTeneHy.

Ha MaTepnjajiy H3 PncoBaHe, Kao nocjiejjHu;a TpaHcnopTa boj*om, jaBJBajy ce yr-
jianaHOCT h hctpbchoct noBpmiiHa Ha KocTHMa. PeTKO cy vijia'iarie rjejie jjvre kocth,
o6hhho ce H3pa3HTa yrjianaHocT jaBJBa Ha pa3JiHHHTHM HacTaBD,HMa hjiii Ha HcraKHyTHM
jiejioBHMa 3rJio6oBa. Hctpbchoct ce jaBJba Ha enHcj)H3aMa, Ha npiiMep, Ha npoKCHMaji-
MejjnjajiHH eiinKoi-ijiinivc h jrajacj)H3a H3iiaji rpoxjiee jiopsajnro, irrjj. Ochm Ha jiyriiM koc-
THMa nehHHCKor MejiBejia, HCTpBeHe cy enHcj)H3e Ha Metraikjtinjajihhm KOCTHMa. Obo je
BeoMa BH/Kiio y3eTii y 063Hp npHITHKOM mopcj)omeTpnjckhx npoyHaBaiba.

<I>H3HHKO-xeMiijcKH ycnoBH Kojn cy BliajiajiH y nehHHH npe noxpaibHBaiba y cejni-
MeHT, Kao h tokom cj)ocHJiH3aijHje, TaKoi>e cy yTHii,ajiH Ha o'-ivBanoc'r Hajra3a. Ha nojejra-
HaHHHM HajiasHMa H3 PiicoBa'ie, nonuiHhKe h BacnjbCKe nehHHe yoTaBajy ce xeMiijcKo-
—Kopo3HBHe npoMeHe Ha KocTHMa (Hajnemhe y 06jiHKy 6pojHiix jaMHHacTHX yjry6Ji-.eii,a

JiaKOM, Kao ira npriMep, MeTaTap3yc jyBeiiHJiHe jefliiiiKe jejieHa H3 JlejieHe nehHHe,
ra6Hja pirca 113 BpejicKe nehHHe, hjih Halia3H y u,cjihhh yKJionjbeHii y cnry, Kao iiori,a bh-
Jiiraa MJiajior nenHHCKor MejiBejia H3 neTHHHKe nehHHe (Ta6jia V, cji. 3).

EKCTpeMHH npHMep JieCTpVKTMBHOI’ JICJIOBaiba cj)H3HHKO-XeMIljCKHX yCJIOBa Ha (j)0-
CHJiH3au,iijy y nehHHaMa, npej(CTaBJbajy jjejioBii neTHHHKe nehHHe y KojHMa cy ce Tajio-
XHJie Hacjiare ryaHa. y KHcejioj cpejiHHH y cjiojeBHMa ncnoji nacnara ryaira, cj)ociurHH
ocTaijH cy noTiiyHo pacTBopeHH, a o h>hxobom nocTojaiby cBejjoHH Miraepali TapaHaKHT,
Kaico cy noKa3ajin pe3yjiTaTH MHHepaliomKe aHajiH3e (KocTHh h J*HMHTpHjeBHh,
1996).
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Ha KocTHMa h 3yOHMa H3 nehHHCKHX Hacjiara pejiaTHBHo cy ‘iecra h Ta'iKacTa h
JKHJiHHacTa iiai'OMHJiau.a ManraHOBHX h rBoad)eBHX OKCH/ia Ha noKociinnii hjih y nyKO-
THHaMa rjiei)H na 3y6HMa, Koja ce CTBapajy y ycjiOBHMa BHCoKe Bliare. no OBOMe cy Ka-
paKTephcthhhh najia3H H3 cjioja 5 y CM0JiyhK0j nehHHH, Kao h Jio6aita nehHHCKOT Meji-
Be”a H3 BpejicKe nehHHe, Koja je, cyjiehH no npeBliau,H MaHraHOBor OKCHjja orpaHineHoj
Ha JieBy cTpaHy jio6aH>e, Jie>Kajia Ha 60Ky y BliassHOM cejiHMeHry, npe Hero hito je
ilo'rnviio 6itlia npeKpiiBeHa ceiiHMeii'i'OM h cjiociuiiriOBaiia.

TparMenTamija Hajia3a Kojn HHcy TpaHcnop'roBaHH bojiom h oniTeheHH
KO-xeMHjcKHM cjiaKTopiiMa, y BehiiHH nehHHa je nocjiejiHiia 6noreHor h aHTponoreHor
yTHii;aja.

HajTemhn y3poK cjiparMeirrannje Kocrajy nehiiHCKor MejiBejja, nocjiejjHija je h>h-
xoboi' JioM Jteita, jjok cy ce Halia3H.ne na noBpuniHH, ycjieji KpeTau>a caMHX nehHHCKiix
MejiBejja ynyTap nehHHe. Ha OBaj iiaHHH ocTajy HenojioMJbeHH caMO jicjiobh CKejieTa
cneiiHcjjHHHo 3alUTHheHH. Ha npHMep, y FleTHHHKoj nehHHH, cBe kocth cy 6iuie y Mau>0j
hjih Behoj MepH cjDparMeiiTOBaHe, ochm y T3B."BHCO0KO0j jiBopaHHZ, rne cy Ha jejiHOM Mec-
Ty npoHaljeHe jjBe uejie Jio6an>e, HeK0JiHKO H,ejmx jioh.hx BHJiHiia h jiyrnx KOCTiijy. OHe
cy ce Hajia3HJie ncnoji 6ji0K0Ba cTeHa, h OHHrjiejiHO h>hxobhm o6pymaBaii>eM 6iilie 3am-
Tiihei-ie. Y CMO0JiyhK0j nehHHH je TaKoije cam0 y jejiHOM lJiejiy npoiialJjeHa KOHneHTpaunja
u;ejiHX KocTnjy nehiuicKor MejiBejia - flyrnx KocTHjy h jipyrnx jjejioBa cKejieTa, Kojn cy
npnnajiaJiH jejinoj jejiiiiikH - KpvnHOM, ojipacjioM My>KjaKy. C 063HpoM Ha CTpaTH-
rpacjDCKH noliosKaj obot Halia3a, MO>Ke ce npeTnocraBHTH jia cy npnnajiajie nocjiejnteM
6pjiory y nehHiiH.

Ha cjiparMeHTauHjy KocTiijy BpcTa Koje y nehHHy jjocneBajy Kao njien, y HajBehoj
Mepii yTHHy npejiaTopi-i, ocTaBJbajvhn jacHe TparoBe Ha KOCTHMa y BHjiy KOMnpecnjcKHX
yjiy6iiHa oji onitaKa, pa3JiHTi-iTiix ype3a Koje na KOCTHMa ocTaBli>ajy ourrpe rpénu,e
KapiiiiBopcKHX 3y6a h KapaKTepncTHHHO orjiojiaHHX enncj)H3a. OBaKBii TparoBH 3y6a Ha-
heHH cy ria chiim JiOKajiHTeTHMa Ha KojHMa cy nponatjenn ocTam-i KpynHiix KapiuiBopa.

npejiaTopn chthhx CHcapa TaKo”e CTBapajy aKyMyjiaiiHje KapaKTepHCTHHHO cjjpar-
MeiiTOBaHHX ocraTaKa. Y BaciubCKoj nehi-iHH, no cjipai'MeirranHjii ce jacno pa3JiHKyjy
ocrami ci-icapa Kojn cy y riehiiHy jjocnelJiH Kao ocranii njieHa rrriiHa rpa6jbiiBiina, oji
ohhx KojH cy y nehiiHH acHBejm: oji BpcTe Glis glis (o6iihhii nyx), Tiijn cy ocTami Hlieii
coBa, nponaheHO je 113 H30Ji0BaiiHX 3y6a, h HHjejina bhjihh,3, jiok cy Biuiime cjiemix mh-
meBa, craHOBHHKa nehima, pejiaTHBtio jio6po oTyBane, h ca 3y6HMa y ajiBeojiaMa.

jiyrnx Kocrajy icpynHHX cncapa nspatjHBao KouiTaHe ajiaTKe (FaBelia, 1988: cji. 30-36).

YTHuaj 'ioBCKa Ha cacTaB cfiayHe MO>Ke ce ycTaHOBHTH Ha OCHOBy 3aci7iiJbenocTii
pa3jiHtihthx jiejioBa cKelieTa BpcTa Koje je jiobiio, jep ociim cejieKTHBHOCTii y H36opv
jiobiihx BpcTa, HOBeK je npHMeibHBao npeno3HaTJbHBe TexHiiKe y iipnnpeMii y6Hjene >kh-
BOTHibe 3a jejio. TaKO je y CMO0JiyhKO0j nehiniH 3aKJbyHeHO jia je ocTaTKe Kpymiiix xep-
6HBOpHHX ciicapa, Kojn cy npejicTaBJbeHH kocthm3 jjHCTajuuix jjelioBa eKCTpeMirreTa, y
iiehiiHy Jioireo hobck, BepoBaTHo ca koskom y6njeHHX »uiBOTHiba.

Ha HeKiiM JioKajniTeTHMa Ta<j)OHOMCKH cjjaKTopn Kojn cy VTHijajiir na aKyMyjiaunjy
c¢j)ociiJiHHX ocTaraKa 6hjiii cy pa3HOBpcHH h BiimecTpyKH. fla 6ii ce iipaBHJiiio iyMaTuio
npncycTBo hjih OjicycTBO pa3JiHHHTHX BpcTa cjioaceHe acoiiHjaiinje cncapcKe cj)ayne n
MorliH na jioHecy 3aKJi,yTinri 0 iianeocpejiiiHii, b3>kho je ojipejuiTH yjjeo pa3JiriTHrnx ra-
r[joiloMCKHx cjjaKTopa Ha aKyMyjiaiiHjy cj)ociiJiniix ocTaTaKa.
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Ha npHMep, tokom Tajio>xeH,a KBapTapHiix naciiara y CMO0JiyhK0Oj nehHHH Behn
6poj pa3JiHHHTHX cjjaKTopa je yTHii;ao Ha aKyMyjiapnjy c|)ochjihhx ocTaraKa. Ycjieji Tora
He camo ;ia je caMa aconnjannja Bpjio 6oraTa no 6pojy BpcTa, Beh ca;ip>KH BpcTe Koje cy
jKHBejie y pa'HJin'iHTHM najieoeKOJioniKHM HHinaMa y okojihhh JioKanHTeTa, ojiiiocho Ha
pa3JiHHHToj vjiajhenocTH o;i caMor JiOKaliHTeTa. OjipelJpBaibeM y3poKa, o;riic>cno hocii-
Topn ca Kojnx cy BpcTe ;ionemeiic, na npeMa TOMe h najieoeKOJioniKii ycjioBH y 6jiH»coj
ii ;uiJboj okojihhh nehHHe (D im itrijevi¢, 1991: cji. 27).

Ha HeKHM JioKanHTeTHMa, ¢ flpyre cTpaHe, cj*aKTopH aKyMyjiau;Hje cJdochjihhs ocTa-
TaKa 6hjiii cy jejjHOCMepHH, na je h acopnjaHHja no 6pojy BpcTa cnpoMauiHa, h npy*;a
cjiabe ycjioBe 3a najieoeKOJiOHiKa pa3MaTpa&a. TaKaB je cjiyiaj ca nehHHaMa Koje cy,
tokom TajiojKeita Hacjiara y luieiicToiieiiv, hjih nojefl[HHHX cliojeBa, 6njie HacejbeHe
HCKJby'ihbo nehiiHCKHM MeflBefl[HMa. Y tom cjiynajy HeMaMO MoryhHocTii na mhoto 3aK-
JbyHHMO o najieoeKOJiorHjii, jep ocTapH caMor nehiiHCKor Me;iBep;a najieoeKOJiouiKH hh-
cy HHfIHKaTHBHH.

lla.icoeKOJioiiiKe KapaKTepncTHKe cncapcKe (])ayne H3 iiehinicKii\ nac.iai a CpSnje

Y cHcapcKoj cj)ayiiH H3 neHHKHX H acjiara ropibonjieHCTopeHCKe cTapocTH jaBjbajy
CE&ﬂEC&paBJiHHHTHM nalieoeKojiouikKHM MH'HVB, npnjiaroheHe Ha >khbot y
jihhhthm KlJiiiMaTCKHM h BereTau,Hjckhm 30HaMa y KojHMa ce Hajia3HJia TepHTopnja Cp-
6nje tokom )g'iaiHithajil-D(dh?aquiberrﬂiemm-H-h

H3pa3HTO xjiafIHOflo6He BpcTe He npeoBliat)yjy hh na je"HOM JioKajiHTeTy. Mamniu-
thus primigenius ce jaBJba y Piicop.a'iH h JepHHHHoj nehHHH, Ha npocTopy KOMymiKai|Hjc
ca naHOHCKOM HH3iijoM h HiHpoKOM jiojinnoM BejiHKe MopaBe.

Ofl BpcTa Koje cy Be3aHe 3a TomiHja pa3flo6jba ropiber iuieiicTOHeHa, 3HanajHO je
npncycTBO Ecjuus hydruntinus h f)o;iJbHKai«)r npaceTa hjih ;iHKo6pa3a, Hystrix sp. Bbc
BpcTe cjiennx MiimeBa, Rhinoiophus euryale h M yotis blythiTaKo”e cy Be3aHe 3a TonJinjy
KJiHMy, a no flaHamibeM pacnpocTpaibeH.y 3a MefliiTepaHCKe o 6jiacTii.

JJok cy H3pa3HTO xjia;uio;io6ne, ofliiocno moHJiojio6He BpcTa pejiaTHBHo peTKe h
flajy Mano no;;a'raKa 0 cmchh kjihnmalTCKHX cjuisa n niiKJivca tokom ropiber iiJiencTOijeHa
y Cp6njH, yTHii;aj pacnpocTpaibeiba pa3JTii'iirriix BereTau;HjckHX 30Ha, o;ihocho ibiixoBor
cMeibHBaiba, MHoro je ii3pa>KcnHjH. KapaK'repHCTH'iiia je nojaBa Beher 6poja CTencKHX
BpcTa Ha 0;ipel)eiiHM JioKajiHTeTHMa, h Yy iioje;iHHHM cjiojeBiiMa, Kao n y Hejniim nh>hxobo
Behe ynemhe y oflilocy na xojiou;eH. To cy npe CBera cTencKH rlioflapH, M esoericetus
newtoni, Cricetulus migratorius, Lagurus lagurus, Spermophylus citellus, Sicista subtilis,
Cricetus cricetus, 3aTHM Ochotona pusilla, a 0;i Kpynmix cncapa Equus caballus.

3a oTBopeHe npocTope h mnpoKe flOJiHiie, KojH cy tokom ropmer nJiencTOii,eHa
iiaj'ieinhe 6hjih npeKpHBeHH TpaBHaTHM BereTau;Hjckhm iioKpni;a'ieM, Be3aHH cy KpynHH
xep6HBopn Bos primigenius, Bison sp., h Megaloceros, a 3a OTBopeHe, jiiiBa;icKe npoc-
Tope Kojn cy ce moijih Hajia3HTH h y nliaHHHCKHM o6jiacTHMa BOJiyxapiiu;e Microtus ag-
restis h Microtus arvalis.

HacynpoT TOMe, jaBJba ce acou,Hjan;Hja BpcTa npHJiaroi)eHHX Ha s«hkot y myMCKOM
BereTan,HjcKOM nojacy: Sciurus vulgaris, Glis glis, Muscardinus avellanarius, Dryomys
nitedula, Apodemus (Sylvaemus) sylvaticus, Clethrionomys glareolus, Microtus (Terricola)
subterraneus, Panthera pardus, Lynx pardina, Felis silvestris, Cervus elaphus, Capreolus
capreolus. 1JoMiinaHiija obhx BpcTa napo'iirro je KapaKTepiicTH'iiia 3a BacHJbCKy nehHHy,
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a pasjiH'iHTO vHemhe cTencKHX h HiyMCKiix BpcTa y nojeflIHHHM cjiojeBHMa 3a BpejicKy,
CMOJiyhKy h rieTHHTKyY nehHHYy.

y nehimaMa hctohhc iisanajjHe Cp6nje, napoHHTO Ha JiOKaliHTeTHMa Kojn ce Halia-
3e na Behoj nanMopcKoj bhciihii, jaBJtajy ce BpcTe npnjiarol)eiie na >khbot Ha CTe-
hobiithm naflHiiaMa h bhcokhm BpxoBHMa njiaHHHa: Capra ibex, Microtus (Chionomys)
nivalis h Rupicapra rupicapra.

y Man>0j Mepn 3aBHCHe op mnper BereTau;HjcKor noKpoBa cy Bpcire Be3aHe 3a Maifce
BOfleHe TOKOBe, Castor fibervt Arvicola terrestris.

BejiHKH 6poj BpcTa, npeiiacxoj:rno KapHHBopa, KapaKTepnme mHpoKa eKOlJiouiKa

ckhm n y myMCKHM o6jiacTHMa: Crocuta spelaea, Panthera spelaea, Canis lupus. Vulpes
vulpes. Ursus arctos. Meles meles, Mustela nivalish Musteia erminea.

JI,aTOBaH>e nehiiHCKIiix Hacjtara Cpénje

3a oiipet)HBaibe cTapocTH nehHHCKiix Hacjiara Cp6nje Kopnmhene cy MeTO/je an-
cojivTHor jiaTOBaiba, crpaTiirpaf[iCKe, cejiHMeHTOJioniKe, h nalieoHTOJiomKe mctojic.

MeTojje ancojiyTHor flaTOBaifca nocTajie cy totobo HeH36e>KaH j*eo totobo CBaKor
3HaTajirajer npojeKTa HCTpa>KHBaiba KBapTapiiHX Hacjiara. OHe ce KOMS®GiiHyjy h J7ony-
ityjy ca MeTojiaMa ojipe"HBaiba pejiaTHBHe cTapocTH, h TaKo oMoryhaBajy Kopejiaiprje
HacJiara ca pa3Jiii'iHTHx jioKaJiHTeTa h H3 pa3Jiii'iH'nrx o6jiacTH h HjHxobo npeHHSHiije
ojjpe~eifce. CaBpeMeHH npHciyri nojipa3yMeBa jiaTOBaite cepnje y3opaKa ca jejmor jioKa-
JiHTeTa, o6jiacTH h nepnojia, noflpa3yMeBajyhn jia flaTOBaiie nojejiHiia'iHHX y3opaKa
VBeK hoch BejiHKH pH3HK rpeiiiKe, 6hjio 36or KOHTaMHHanHje y3opKa, Koja ce He Moace
vBeK perHCTpoBaTii npi-i y30pKO0Baifcy, 6hjio 36or HenpeHH3HOCTH caMe MeTojje, hjih h3
Apyrnx pa3lJiora, upn neMy ne Tpe6a saHeMapiiTii hii yj?eo Kojn MO>Ke fla HMa norpemHa
HHTepnpeTaHHja KoiiTeKCTa y3opKa.

360r Tora y BejiHKoj Mepn ¢ pe3epBOM y3HM3MO pe3yjiTaTe jjaTOBaiba ca HeKOJiiiKO
namHX nehimcKHX JioKajiHTeTa. HnaK CMaTpaMo jia hx Tpe6a HaBecTii, Majja cy to jiiic-
tom pe3yjiTaTH j*aTOBaita nojejfHiia'iHHX y3opaKa, KOHTaMHHan,Hja HHje HCKJbyTeHa, a
KOHTeKCT je hccto HenpeHHSHO oj”peljeH.

Cbi-i y3opHi-i cy jiaTOBani-i Me'rojiOM pajiHoaK 'riiBitor yribeiiHKa. Cepnjv ysopaKa cn-
re, CTajiarMHTa h ctbjiak THTa, y3eo je h jiao Ha aHaliH3y y HHCTHTyT "Pyi)ep BomKOBHh"
y 3arpe6y, noK. MnpKO Majie3,1984. lojHine. AHajiH3e cy vpastene, a pe3yjiTaTH BehiiM
flejioM (ochm y3opKa 113 lJ[epeMomibe) Hiicy ny6jiHKOBaini, alin je ibHXOB cnncaK, ca
mH(j>poM y3opKa, Ha3HBOM JioKaliHTeTa h KpaTKHM o6jamH>eibeM nopeKlJia y3opKa
(Hanp. "cTajiarMHTCKa Kopa") Malie3 nocjiao 1987. roflIHHe My3ejy y ApaHlpejioBHy.

Pe3yjiTaTe aHajiH3a nojejiHHHX y3opaKa Kojn cy jjaJiH xojiou;eHCKy CTapocT, na npn-
Mep n3Jla3apeBe h BncoKe nehime, neheM O OBji;e HaBoji;HTH.

AHajiH30M y3opKa cnre 113 PHcoBane (cnracTa Kopa H3Haj® 4>ayHe) jjo6njeH je RaiyM
36.400 + 6000. Mel)yTHM, Kao iuto je Beh HanoMeHyTO, Jla3apeBHh, Kojn je 6110 npHcyraH
tokom y3HMaiba y3opKa, HaBojpi ,na je y3eT H3 cnracTe Kope ncnoj® cjioja ca >KHBOTHib-
ckhm KocTHMa, a fla je flo6njeH naTyM 27.500 + 1.800 rojjHna (Jla3apeBiih, 1987). THMe
ce jjobojjh y HHTaibe h caM pe3yjiTaT h kohtbkct y3opKa.

Pte rieTHHHKe nehHHe j(o6HjeH je jjaTyM 40.000 rojjima. Ha >KajiocT, y30pK0BaH je
cTajiaKTHT, hito OTe>KaBa noBesHBaifce oBor jiaTyMa ca ojipe”HBaiteM CTapocTH (Jjochjio-
nocHor cjioja. HMajyhn y Biij*y jia cy y jejjJHOM jjejiy lleTiiHHKe nehiiHe (t3B."KaHali ¢
aM6HCOM"), y cliojy ca ocTaniiMa nehHHCKor MejjBe.ua HaliasceHH ojjjiomh,h cnre h cra-
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JtaKTHTa, Moryhe je jja ce OBaj jiaTyM yKJiana y CTapocT cjioja ca cJjociijihhm ocraii,HMa,
ajm y to He mo>kcmo 6hth cnivpiiii, jep je iTepnojj cTBapaaa CTajiaKTHTa Morao 6hth
jjy>KH oji TaJdio>KCii>a c|)ocHJioHocHor cjioja.

M ctojiom pajiHoaKTHBHor yrji>eHHKa (AM C cncTeM) jTaTOBane cy h cfjociuiiTe kocth
H3 cjioja 5y CMO0jiyhKO0j nehHHH. flo6njeH je jjaiyM >38.000 (Hedges et al., 1990).

C'rpa'i'nrpacjinja nehHHCKtix Hacjiara yTBpl)eHa je Ha JioKantiTeTHMa Ha KojiiMa cy
BpineHa HCKonaBaita. KoMrilie'i'an iipocliTut KBapTapHtix Hacjiara no3HaT je H3 PHCOBane
h [Je'niii'iKe nehHHe, jiok cy HCKonaBaita jTpvnix jioKajiHTeTa 3aycTaBlJfceHa npe jtocth-
3aita j(Ha nehHHe. Y neTHHHKoj nehHHH cy, ochm Tora, no3H3TH npoc|>HJiH KBapmrapHHX
Hacjiara y pasjiHHHTHM jjejiOBHMa nehHHe, Kojti ce Mei)y co6om pa3JiHKyjy. CoHjia>KHa
HCKonaBama BprneHa cy y CMO0JiyhK0j, BpejicKoj, npeK OHOIHKOj, IllalJiiiTpeHoj, BncoKoj
nehtiHH, HepeMomitH, nehypcKOM KaMeHy, ToneMoj jiynKii h nehtiHH Yy itpbchhm
CTeHaMa. rjpocJriTJiH roptter jrejia KBapTapHtix Hacnara y BacHJtCKoj h nonmHhKoj ne-
hiiHH, cHHMJteHH cy Ha MecTHMa HCKonaBaita "T'para’ia 3a 3JiaTOMn. Y KoBaHeBiiha h
JlejjeHoj nehHHH, Kao h y nehHHaMa H3 Kojnx noTHHy ocTaitH nehiiHCKor MejjBejja Koje je
ny6jiiiKkOBao "fiHptih (1952), cjrayHiicTHTKH ocTan,ti cy caKynjteHH ca noBpmHHe, iicko-

yTtiiihjH KJitiMaTCKHX npoMeHa Koje cy ce ojiBiijajie tokom roptter njieiTC'roiTeiia Mory
ce npaniTH y cmchh pa3JiHHHTHX cjiojeBa KojH ce H3j”Bajajy Ha npocjjHJiHMa. rpamirja H3Mei)y
xojioHeHCKHx h iuieHCTon;eHCKnx cjiojeBa je no npaBHJiy jacHa, Majja cy HepeTKO cjiojeBH xo0-
jiorjeHCKe cTapocnr nopeMehemi aKTHBHOiiihy HOBeKa. y cjtojeBiiMa njieHCTOrjeHCKe CTa-
pocTH oj{ cej*HMenaTa HajBehH yjjeo HMajy nefiHHCKa ji;po6HHa ti nehitHCKa rjniHa, a jaB Jtajy ce
ti Hacjiare opraHCKor uopeKJia h xeMHjcKii Tajio3H, npe CBera TpaBepTHH. y xjiajiHTijiTM pa3-
j~0o6jbhm3 Tajio)KHJie cy ce Hacjiare ca BehoM kojihhhhom jjpo6tiHe, HacTajie ojjJiaMatteM
KpenitaKa ca nehHHCKHX TaBaiuiHa h 3H~OBa ycjiejj Mp>Ktteita y ctchckhm nyKOTHHaMa Ha
hhckhm TeMnepaTypaMa, Kao y cjiojeBHMa 3, 4 h 6 y CMOJiyhKoj nehHHH, hjih Ha npocjjtuiy y
yjia3HOM jjejiy npeKOHOHiKe neliHHe. y TOiuiHjHM pa3jjo6jttiMa, yjr;eo nehHHCKe Hpo6itHe y
cejjHMc HTHMa ce CMattyje (cjioj 5 y CMOJiyiiK0j nehHHir), a noBehaBa hjiii ce HCKJbyHHBO
Tajio>Ke rjiHHe, Kao y neTHHHKoj nehnHH, BacHJtCKoj, BpejiCKoj ti Jla3apeBoj neiiHHH. Cjioj
ipaBepniHa Hcnojj cjrocHJioiiocHor cjioja KapaKTepncTHTaH je 3a npo4)tui PncoBaTe, j™ok cy
cjiojeBii 'rpaBepniHa ti Kap6oHaTHe npeBJiaKe H3Haji cjrocHJioHocHHX cjiojeBa KOHCTaTOBaHii y
HepeMountH, neTHHHKoj h npeKOHomKoj nehiiHH. HapoHHTO HHCipyKTHBIiti npoc})HJiH Hac-
Jiara jjc6cjitlx npeKo 4 m, irajia3e ce y nehHHH y npBeiniM CTenaMa h nehypcKOM KaMeHy.

Ha BehHHH nehHHa Ha KojHMa cy Bpmena HCKonaBatta, ona cy HHHHHpaHa najieo-
jihtckiim najia3HMa. KpeMeHH apTecfraKTH h KomTaHe ajiaTKe H3 PticoBaHe h JepHHHHe
nehiiHe HiiTepnpeTHpaiiH cy Kao KliactiHHii MycTepHjencKii TtmoBti (PaBejia, 1988). Be-
hn 6poj KpeMeHHX apTecjraKaTa npoHai)eH je caMO y CMOjiyhKO0j h Il1aJiHTpeHoj nehiiHH.
y CMO0JiyhKOj nehHHH, y njieHCToir,eHCKHM cnojeBHMa, npoHaheHo je Bnme ojj 200 KpeMe-
hiix apTecJraKaTa, oj*pel)enHX y cpejjibri najieojuiT, ojjhociio MycTepnjeHCKH tcxho-kom -
njiekc (Kaludjerovié. 1993); y IllaJiHTpeHoj nehiiHH npeKO 300 enHnajieoJiHTCKHX
apTec}>aKaTa y ropittiM cjiojeBtiMa, hok je y cTapiijtiM cjiojeBHMa, Kojn cy HCKonaBami Ha
rovic¢. 1993). y jjpyrHM nehtmaMa, apxeojiomKH Haliasn H3 iuieHCTOH;eHCKHX cjiojeBa cy
Majio6pojnn: 4 cpeHitenalieojiHTCKa apTecjrakTa y nehimti y upBemiM CTeHaMa, nBa
aTHHHHHa y nehtmn FlehypcKH KaMen (Kaludjerovié. 1993) ti jejjaH aTtintmaH o0jj6nTaK
y HpeKOHomKoj nehtiHH (1JBHjnh, 1891).

Ojipe~HBaite CTapocTH nehiiHCKHX Hacjiaray Cp6njn y HajBehoj MepH 3acHOBaHO je
na najieoHTOJioiiTKoj aHajiti3H c|)ayiinc'iliriKiix ocTaTaKa, npe CBera cncapa. XoJiOH,eHCKa
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CTapocT cjiojeBa HSfIBojemrc Ha OCHOBY cefl[HMeHTOJiouiKHX KapaKTepncTHKa, H apxeo-
jioihkhx Hajia3a, HOTBp”eHa je Ha OCHOBy npncycTBa npHnHTOMJteHHX Bpcwa h BpcTa
xojiohchckhx HMiirpaHaTa, flOK je njieHCTOH,eHCKa CTapocT y'nipi)eiia Ha OCHOBy ocTaTa-
Ka H3yMpjiHX cHcapa, Kao h Bpcrra cncapa Koje j(anac, a BepoBaTHo h tokom ncjior xo-
JioneHa He aKHBe BHHie y 0BOj ofijiacTH, BpcTa Koje >khbc ~aHac y HojejjiniHM jiejioisiiMa
Cpfinje, ajni cy y iuieHCTou,eHy HMajie ijpvra‘inje, najHeinhe MHoro iuiipe pacnpocTpa-
Bbeae.

0ji H3yMpjiHX BpcTa to cy iicKif.VHHBo KpynHii CHcapn: Meco>Ki|epii, ynpaBO KapaK-
TepiicTH'fHH 3a nehHHCKe Hacjiare, npe CBera nehHHCKH Mej"Bejj, Kao iH nehHHCKa xnjeHa
h nehHHCKH JiaB, 33THM KpynHH njieiiCTOHeHCKH 6iufcojeflH, Be33HH npeBacx0flHO 3a ot-
BopeHe npocTope, mi-ipoKe njieHCTOHeiiCKe CTene, MaMyT h Hocopor, Typ, 6H30H, opi-i-
jamKi-i jejieH, h npeflCTaBHHK eKBHfla Equus hyclruntinus BehHM jjejioM, ochm BpcTe E.
hydruntinus, ocTanii obhx KpynHHX xep6iiBopHHX cncapa, no3HaTH cy H3 ajiyBHjaliniix
Hacjiara BejiiiKiix peKa, H3 Kojhx hothhv Jio6aH>e ca poroBHMa opnjauiKor jejieHa,
6H30Ha h Typa, uejie Jio6au>e Hocopora hjih MHoro6pojHH 3y6n h flejioBii CKeneTa Ma-
MyTa, KojH ce TyBajy y 36npKaMa Hamnx My3eja. Mel)yTHM, h>hxobh ocTau;n y nehHH-
ckhm HacjiaraMa Mory j;a HaM nocjiy>Ke 3a npeuH3HHje oflpe"HBaifce BpeMeHa H>HXO0BOr
iiojaBJi>HBau,a Ha HamiiM TepemiMa, HapoHHTO BpeMeHa H>HX0B0or nm Te3aBau>a. KBikobo
H3yMHpau>e je HajBehHM nelJioM Be3aHO 3a njieHCTOii;eH, 0flIHOCHO 3a Kpaj nJieHCTon;eHa, a
HeKe npe>KHBJbaBajy h y xojioueHy, peuHMO Typ, a Moacfla h opnjamKii jeJieH.

Ha OCHOBYy flocap(amifcHX HCOrpa2KHBaH>a hiicmo motjih fla ynipnHMO BpeMe nmuesa-
HuraesaBa y mhothm fleJioBHMa EBpone (Kurt.en, 1978). OBfle 6h o napoHHTe B3>khoc-
th 6HJia HCTpaacHBaiba y IllajiHTpeHoj nehiiHH h Kopejiaunja cjiojeBa ca enHnalieojiiiT-
ckhm apTecj>aKTHMa h cjiojeBa y KojiiMa cy Hat>eHi-i ocTanii nehiracKor MeflBepa.

Op; BpcTa Koje flaHac Biime He ssiiBe y o06jiacTH Koja noKpHBa TepHTopnjy Cpé6nje
CTencKa 3Bii>K/iapa (Ochotona pusilla) h CTenckH JieMHHr (Lagurus lagurus), jjaHac cy CTa-
hobiihh,h BeoMa yflajfceiuix o6jiacTii y A3HjH; rBe BpcTe xpuaKa, pyMyHCKH hjih 3JiaTacTi-i
xpnaK (Mesocricetus newtoni) h naTyjfcacTH xpriaK (Cricetulus migratorius), jjaHac HMajy
orpaHiFieno pacnpocTpaH>eH>e y 3eMJtaMa iictohho oji Cp6nje, PyMymijH, ojihocho Ey-
rapcKoj; ajmcKH Kosopor, >khbii caMO na H30Ji0BaHOM BHCOKOnjiaHHHCKOM nojjp~uj”, y
AjiiniMa n Bhcokiim TaTpaMa; jy>KHii hjih mnancKii pnc (Lynx pardina) caMO Ha H6epiij-
ckom nojiyocTpBy; 60flli>HKaBO npace. j*aHac y EBponn jkhbh caMo y jy>KHoj HTajinjn;
Jieonapj” y AtjipHHH h A3Hjn, a jja6ap y orpaiuuieiiHM o6jiacTHMa ceBepne EBpone.

Oji BpcTa Kojnx HMa nh jfaHac y Cp6njH, alJiH cy y njieHCTon;eHy >KHBegjie y ji;pyrHM
jieJioBHMa Cp6nje Hero jjanac, ueTHpn BpcTe crencKHX rliojiapa jiaHac >khbc y BojBO-
flIHHH, jjox cy y HJieHCTOueHy HacejbaBajie h hctohhv, ojiiiocho sanajpiy Cp6njy; pajji-i ce
3anpaBO o BpcTaMa koje cy >KHBgjie y njieHCTOueHCKHM CTenaMa, ajra cy Ce€ tokom
xojion;eHa npiuiarojuuie Ha skhbot y "KyjirypHoj CTenn", KaKBa je j*aHac BojBojji-ma, kao
Spermophylus citellus, Cricetus cricetus h Microtus agrestis, iijih iriOJioBanoj nycTHH>CKoj
oa3H y Jj[ejin6jiaTCKoj nemnapn, Kao Sicista subtilis. Hpyre cy y caMoj nliaiu-iHCKoj
06jiacTH 6nJie mnpe pacnpocTpaibene Hero jjaHac, Kao cnescHa BOJiyxapnn;a h fIHBOKO3a.
J3Be BpcTe cjiem-ix Mi-imeBa, Rhinolophus euryale h Myotis blythi, Koje cy Be3aHe 3a
Tonjmje o6jiacTH EBpone, npe cBera MejjHTepaHCKe, TaKo”e BepOBaTHO cnaj*ajy y OBy
rpyny.

Cncapn Kojn h jtaHac >KHBe Ha TepHTopHju Cpé6nje, a npoHaijemi cy y cJiojeBHMa
njieHCTOneHCKe cTapocTH, npej*cTaBJbeHi-i cy BpcTaMa ca miipOKOM eKOJiomKOM TOlie-
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paHE,HjoM, Koja hm je oMoryhiiJia oncTaHaK y pa3JiHHHTHM KJiHMaTCKHM c}ja3aMa KBap-
Tapa h npexHBJtaBaiie BejiHKHX npoMeHa y opraHCKOM cBeTy, j*o Kojnx je jioiujio Kpa-
jeM nocjiejpber i‘jiaivujajia. To cy CBe BpcTe npoiia})eHHx HHceKTHBopa, ochm MO>i<jia, je-
>Ka, 3aTHM TpH BpcTe cjienHx MHineBa, Kao h BpcTe raojjapa, Meco»cjlepa h 6njboacjiepa
npeiiacxojiuo npiiJiarot)eH]ix Ha >khbot y myMH. llpH TOMe, MHore ojj obhx BpcTa cy y
HeHTpajiHoj ii 3anajVHoj EBponn 3HaHajHe 3a oj}pei)HBaii>e reoJiouiKe CTapocTH, jep ce
jaBJbajy caMO y HHTeprjiai*HjaJiHHM hjiii HHTepcTajiiijajiHHM (jja3aMa nJiencTou;eiia. Y
Kojoj MepH je EalikancKO n0JiyOCTpBO nrpajio yjiory pecj)yrHjyMa 3a HeKe BpcTe, Kao
ihto je to jjanac cjiyHaj, a kojihko je h,hxobo npncycTBO Be3aHO 3a TonlJinje cjja3e rop-
n>er njieHCTOii;eHa, noKa3ahe 6yjiyha HCTpa>KiiBaH>a. Y cb3kom cjiyHajy acon,Hjau,iija H3
BaciidJbcKe nehnne, ¢ 063HpoM Ha cacTaB cf)ayne y Kojoj cy totobo HCKJi>y'iHBO iipiicyTHe
Bpci®e npnjiarofreHe Ha >khboty myMaMa, h eBpHTepMHe BpcTe, Moace ce Be3aTii 3a HeKy
Tonjmjy cj>a3y ropH>er nJieHCTOuena.

Kope.ianitja lopii.oiiJiencKnieHCKe cncapcKe (JjayHe Cp6iije
ca HCTOBpeMeHiiM c]sayna\ia ji;pyrHX oojiacm

KoMnapaipijoM cncapcKe cjlayne H3 nehimcKHX Hacjiara Cp6nje ca HCTOBpeMeHHM
cjDayHaMa EBpone, yoTaBajy ce ojjpeljeHe pa3JiHKe. Flpe CBera, y Cp6njH ro cajja Hiicy
OTKpHBeiie BpcTe KapaKTepHCTHHHe sa BereTau,njcKy 30Hy Tjmjjpe, Kao hito cy JieMHH3H.
TaKoj)e, ropH,onjieHCTou;eHCKy <t>ayHy Cpdnje KapaKTepnme yTeuihe cTencKHX BpcTa,
HMHrpaHaTa ca HCTOKa, Koje HHKajia HHcy 6iuie pacnpocTpaibeHe Jiajbe Ha ceBep, ojihoc-
ho 3anajv (Ha npiiMep, Mesocricetus newtoni, Spalax leucodon), Kao h bhcoko yHeiuhe
inyMCKiix BpcTa ('rpn BpcTe nyxoBa, jibc BpcTe BOJiyxapHU,a, Apodemus sylvaticus, Cervus
elaphus), Koje cy ce noByKlie H3 u;eHTpaJiHe EBpone tokom BejuiKor jjejia nocjiej~iber
rjiau,ujajia.

riopeheite ca cj)ayHOM cycejjiiHX o6jiacTH raKol)e noKa3yje jja pa3JiHKe nocToje,
ajui H3pa>KeHe y MaibeM CTeneHy. llaj3aHaTiajHnja je KOMnapaipija ca ropH>onjieiicTou;eH-
ckom cjjayHOM Ma”apcKe, Koja je Haj6oJbe npoyHeHa h j*aTOBaHa.

BejniKy cjihhhoct cl)ayna PncoBa'ie, jioiiekJie h CMOJiyhKe h BpejicKe nehrme, no-
Ka3yjy ca cjjaynoM hs nehime Subalyuk, Koja je jjaTOBana 'y "W 1", Subalyukian cy630Hy
(Janossy, 1986). HajBa>KHHje pa3JiHKe orjiejiajy ce y o0jjcycTBy ceBepiiHX, ojjhocho xjiajj-
hojjoshhx BpcTa, Kao uito cy Rangifer tarandush Allactaga saliens. H3 nhctot nepnoj;a iia
jioKajuiTeTy Erd ce ochm HpBaca h BpcTe Allactaga major jaBlidajy nolJiapHa JiHCHii;a,
Alopex lagopus n BojiyxapHn;e Microtus gregalis ii Microtus eoconomus (Janossy, 1986).
Y nehHHH Lengyel, ochm Tora, jaBJba ce h acjjepo&a, Gulo gulo.

Y c.nejichoj eTann, cy630HH Tokod, Ha JioK3JiHTeTy Tokod-Nagyberek, jaBJba
Dicrostonix torquatus (Janossy, 1986). y “"cpejpbeM BHpMy", cjihhhocth ropibonjieHCTo-
u,eHCKe cj)ayHe Cpé6nje ca cjlayHOM ca Mal)apcKHX JioKajiHTeTa cy Maibe H3paaceHe, jjok ca
cjlayHOM "ropiber BiipMal (cy630He Pilisszantoian h Palankian), cjlayHa ca 6hjio kof
jioKajiHTeTa y Cp6njH HMa Majio 3ajeji;HHQKHX oco6mia. <I>ayHy JioKajiHTeTa H3 Ma-
hapcKe KapaKTepnme jtoMHHanHja ejieMeHaTa Be3aiiHx 3a BereTau;Hjy TyHji;pe, Me”y
KpynHHM cncapHMa jioM uiiairran je npBac, oji chthhx cncapa ‘iccth cy 6y6ojcji Desmana
I1JieMHHr Dicrostonyx, a oji KapHHBopa Alopex lagopusii Gulo gulo (Janossy, 1986).

y oSjiacTHMa 3anajiHO oji Cp6iije, XpBaTCKoj h Eochh h Xepu;eroBiiHH, ochm BeliiiKe

cKor Mej*Beji;a iuto je 3ajejuiHTKa KapaKTepHcniKa, TaKohe ce jaBJbajy xjiajjHojio6He BpcTe,
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npeTeacHo Be3aHe 3a Tpehn bhpmckh cTaflHjaji, Alopex lagopus, Lepus timicus n Gulo gulo,
Koje rio cajia y C'ponjn nncy nponatjcne, 3aTHM ceBepHe BpcTe nepBH/ia Rangifer tarandus n
Alees alces, a on raojjapa Marmota marmota\\ Microtus gregalis(M alez, 19796).

Hctohho on Cpénje, BejniKy cjihhhoct ca c|)ayHaMa nehHHa Bano Knpo y Byrap-
CKoj (Kowalski, 1982) h La Adam y PyMyHiijn (Dumilrescu et al., 1963), noKa3yjy
napo'inTO cjoayHa H3 CMOJiyhKe h BpejicKe nehime. HajBaaKHiije pa3JiHKe ce orjieflajy y
npncycTBy Allactaga major, Alopex lagopus, Castor fiber h Cuon alpinusy nehiiHH Bano
Knpo, o/uiocho Lepus timiclus, Allactaga jaculus, Microtus gregalis, Microtus oeconomus,
Alopex lagopus h Saiga tataricay HehiiHii La Adam, h o/jcycTBy Dryomys nitedula h Lynx
pardina, BpcTaMa Koje cy npoHai)eHe y iiehiinaMa Cp6Hje.

Mal/la jy>KHO o/i Cp6nje, y UpHoj TopH, y noTKanHHH HpBeHa CTHjeHa, TaKolje cy
OTKpiiBeHe xjia/iHO/to6He Bpcre Lepus timidus, Marmota marmota n Alces alces (M alez,
1967). <l>ayHa /tpyrnx o6jiacTH jy>KHO o/j Cp6nje, MaKeflOHHje h TpHKe, npoyneHa je y
Maitoj Mmepn fla 6h ce M orjie yoHHTH pa3JiHKe.

AcoHiijaimjy H3 BaciiJtcKe nehHHe je TemKO KopejincaTH ca (}3ayHOM 6iijio Kor
JiokajiHTeTa H3 cycefliie o6jiacTH.

3aKJbynaK

Y obom panv npiiKa3aHH cy Ha Tepeny, y My3ejcKHM 36npKaMa h JiHTepaTypH,
caKViiJbenn h npoBepeHH cbii /(o cal/ja /iocTynmi iioflan,H 0 iiehHHCKHM JioKanHTeTHMa ca
KBapTapmiM ce/jHMenTHMa h cfiaynom cncapa ropibonjieHCTOHeHCKe cTapocTH

OTKpiiBena cy HOBa nalJia3HmTa c}>ochjihhx cncapa y BacnjbcKoj h nonmnhKoj ne-
hHHH, ii H3Bpmena najiecoHTOJiomKa aHajiH3a /io cal/ia neiipc)yliaBanHX ocTaTaKa H3 Piico-
BaTe, BaciubCKe, BpejicKe, lleTHHHKe nehHHe, L(epeMomibe, LojieMe flyiiKe, nommihKe
iiehime, nehrnie y HpBeHiiM cTeHaMa, JleneHe nehime ymaHKor nehiiHCKor CHCTeMa,
KoBa'ieBHha, Il1ajiiiTpeHe n OuiJbapcKe nehime.

lIpBH nyT cy y nlieHCTOueHCKoj 4>aynn Cpé6nje oTKpHBeHe BpcTe Rhinolophus ferrume-
guinum, Rh. euryale. Myotis blythi, Miniopterus sehreibersi, Sciurus vulgaris, Mustela nivalis h
Lynx pardina, a npBH nyT oniicaHii ii iiJiycTpoBaiiH ocTaHii Crocidura leucodon, Rhinolophus
hipposideros. Myotis myotis, h Capreolus capreolus. MopcjjoMeTpujcKOM anajiH30M ocTaTaKa
iieKiK Bpcra, npei'e>KHo Kpynnnx cncapa, Kao ihto cy Canis lupus, Ursus arctos, Ursus spe-
laeus, Meles meles, Crocuta spelaea, Panthera spelaea, Felis silvestris, Equus caballus h Capra
obhx BpcTa, Koje cy HaceJbaBajie TepiiTopHjy Cp6nje y ropibeM iuieHCTOHeny.

Tokom nspafle 0BOr pajia HHTeH3HBiipaiia cy ncTpa>KHBaiba y nehHHaMa Cpénje
cpehnoM noflyjiapHoiuhy nopacTa 3aiuiTepecoBaHocTH najieoHTOJiora, cnejieojiora h ap-
xeojiora 3a Hcrpa>KHBaH>a nehiuicKHX Hacjiara.

HcKonaBaita y IlemiHTKoj nehiiHH h nehypcKOM KaMeny nacTaBJbena cy y nocjie
TepeHCKiix HCTpa>KHBaiba h caKyiiJt»aii>a cJjocmiHor MaTepnjajia npiika3aHor y obom pa-
ny, a y llehiiHH y upBemiM CTeHaMa, HcnpaiiH cy y3opuH cejjHMeHTa H3 pa3JiH'iHTHx cjio-
jeBa ca oTKpHBeiinx npocjuuia h y miiMa nponaljeHH ocTann chtiihx cncapa.

HcTOBpeMeiio, y nocjieflmoj fleu;eHHjH, BpmeHa cy iiCKonaBai-ba hckojihko iiot-
Kamraa y Hpnoj Fopn, y KojHMa je npoHaljena 6oraTa ropibonajieojniTCKa iiHflycTpiija n
c})ayna CHcapa (D im itrijevié, 19946,1996; M ihailovi¢ and Dimitrijevié, 1995) 3Ha-
Tajna sa Kopejiauiijy ca cjiavnoM cncapa H3 nehHHCKi-ix nacjiara Cpénje.
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UPPER PLEISTOCENE MAMMALS FROM
CAVE DEPOSITS OF SERBIA

by
Vesna Dimitrijevic*

Carbonate rocks undergoing karstification have an extensive distribution on the tenitory of Serbia,
which resulted in the formation of numerous eaves and other karst features. Dry caves frequently contain
Quatemary deposits. Explorations of caves have been recently intensified. Large mountain areas have been
prospected, and excavations performed in several localities. In moie then twenty caves mammal fossil re-
mains were found. This paper presents the results of their paleontological analysis.

Like in other karst regions of Europe, cave bear is regularly present and dominant member of large
mammal fauna in Upper Pleistocene cave deposits of Serbia. Its characteristics are distinct speleoid features;
large size compared wvith the varied populations of cave bears in Europe, marked sexual dimorphism, and a
high percentage of juvenile age group in most of the localities. Besides the cave bear, there are numerous
camivores, vvhereas the presence of large herbivores is mostly dependent on taphonomic reasons, physical
setting of localities, and paleoecological circumstances.

Abundant remains of small mammals have been collected in localities where sediments vvere washed
out. A prevalence of steppe or forest animal elements was noted, depending on the stratigraphic position of
beds containing them, local or regional paleoecological situation, or different factors of the remains accu-
mulation.

Key words: Mammalia, Upper Pleistocene, Serbia, cave deposits.
FOREWORD

This wvork is an integral part of the dissertation defended in March 1995 in the Bel-
grade Faculty of Mining and Geology. The breadth of the theme is determined by the
level of Pleistocene mammal fauna exploration in this country. Though the prevailing
trend in the paleontology of mammals is the specialization of lower taxonomic units, |
considered that the study of one group of fossil mammals alone would be of limited sig-
nificance for establishing chronostratigraphic and paleoenvironmental frame in the region
which diversity of Pleistocene mammals could support.

Univeristy of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology, Kamenicka 6, 11000 Belgrade.
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These.are the reasons why | decided to study the complete mammal fauna of Pleis-
tocene age from cave deposits of Serbia. | tried to locate new fossil sites and to collect
and check in the field, in museums, and from reference literature all the available infor-
mation on the localities and the fauna.

In preparing this work, | was given a hearty support by the mentor, Dr. Milorad
Pavlovié, professor of the Belgrade Facultv of Mining and Geology, for which | am very
grateful.

The reconnaissance of caves in Serbia in May and September 1991 and my study of
remains from Risovaca in Arandjelovac were made possible by grants from the Geologi-
cal Research Fund of Serbia, and the exploration in Petnicka cave by the Petnica Re-
search Station. My particular thanks are due to Dr. Jovan Petrovi¢, outstanding Serbian
speleologist, for the information on wvhich | based my reconnaissance plan. and for the
assistance in visiting many caves.

I am very grateful to colleagues M.S. Zoran Markovi¢. geologist. and curator of the
Natural History Museum in Belgrade. for the material borrowed from the Museum and
for the cooperation during my work in the Museum; colleagues of the Petnica Research
Station for materials from Petnicka cave and cave Pecina u crvenim stenama, and for the
hospitality and help during the excavation in PetniCka cave; to Andrej Starovi¢, archae-
ologist. for his enthusiasm and practical help while visiting the Visoka cave and the cave
PecCina u crvenim stenama; to Zoran Josi¢, director of the Arandjelovac museum and to
Olga StarCevié¢, archaeologist curator. for the welcome to the Museum during my study
of the remains from Risovaca; to Milan Paunovi€. biologist. and curator of the Natural
Historv Museum in Belgrade, for helping in identification of bat remains and showing
me a comparative collection ol' recent. bats in the Museum; to Zvonimir Kaludjerovi¢, ar-
cheologist of the Belgrade Archeologiéal Inst.itute, for the borrowed material from
PecCurski Kamen, PrekonoSka cave, and Golema Dupka; to Dr. Radenko Lazarevi,
speleologist, for useful information on many caves in Serbia and during the visit to Ri-
sovaga; to Zeljko Jez, archeologist of the Valjevo Institute of Protection of Cultural
Monuments. for the borrovved material from Salitrena cave; to M.S. Gordana Jovanovié,
geologisl and curator of Natural History Museum in Belgrade, l'or the information on
Kovaceviéa and Ledena caves; to Svetlana Blazi¢, archeozoologist and curator in the Mu-
seum of Vojvodina in Novi Sad, for the information on recent wolf from the Museum
collection; to Dr. Predrag Djurovi¢, geographer. for the material from OSljarska cave; to
Zoran Miti¢, archeologist and curator of Bela Palanka museum, for the material Irom
Vrelska cave.

| am particularly pleased to thank the undergraduat.es of the Faculty of Mining and
Geology who helped in preparation ol' paleontological materials, either for their diploma
work or during the practical training in Petnicka cave.

| must. thank Dr. Vladan Radulovié, assistant. professor at the Belgrade Faculty of
Mining and Geology. for taking and developing photographs illustrating this paper;
NataSa Ili¢. technician of the same faculty for fmishing the dravvings; Nikola Nedeljkovic,
laboratory assistant in the Facult.y of Mining and Geology, for conservation of osteologi-
cal and odontological materials; Dragan Cur€i¢. librarian of the same facully. for prepa-
ration ol' some of the paleontological material.
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INTRODUCTION

In addition to the fundamental importance of the study of any group of fossil or-
ganisms. Quatemary mammal fauna is important. because the recent fauna of mammals is
directly descending from it and because of its significance for the study of the Quater-
nary in general, and Paleolithic archaeology.

Most. of the infomiation about Pleistocene mammals is found by collecting and studying
their remains from cave deposits, more than from any other type of Quatemary deposits. Fos-
sil remains in cave deposits are relatively frequent and well preserved, and the possibility to
det.ect thern is liigh. unlike those in open space, which are mostly discovered by chance.

Explorations in caves of Serbia have been intensified recently. Mountainous regions
have been prospected, and fossil mammal remains found in deposits of more than twenty
caves; excavations were carried out. in some of the localities.

This work covers explorations ending with 1992.

The reconnaissance of caves was carried out in eastem (Ravanitka. Vasiljska. PopSicka.
Prekonoska caves, Golema Dupka, Vrelska cave) and westem (Peéina u crvenim stenama, Vi-
soka and Salitrena caves) Serbia. Fossils were collected from the surface, and sections were
surveyed wherever rendered possible by earlier professional or unprofessional excavations.
Samples from open sections were picked for sedimentological analysis. Excavations were
made in Petnicka cave using conventional methods for paleontological excavation.

Laboratory treatment and paleontological analysis of fossil remains collected in the
tleld were perfomied in the Institute of Regional Geology and Paleontology of the Bel-
grade Faculty of Mining and Geology.

The laborat.ory treatment included cleaning of large mammal fossil remains from
sediments and gluing the joinable fragments. Bones and teeth tending to break were con-
served in paraffm. The paraffm conservation was used, regardless of how well they were
preserved, for the most important finds: whole skulls, jaws, and rare species finds.

After preparation and conservation designation was performed for each fragment
possessing elements for specific or higher taxonomic identification. The invent.ory desig-
nation consists of lettered symbol (abbreviation of the locality name: RIS for Risovaca.
CER lor CeremoSnja, PCS for Peéina u crvenim stenama, VAS for Vasiljska cave, POP
- PopSi¢ka cave. PRP - Prekonoska cave, GD - Golema Dupka. PEC - Pecurski Ka-
men, SLP - Salitrena cave, KP —Kovacevi¢a cave, PET - Petnitka cave), year of exca-
vation (or inventoryng) and invent.ory number.

Small mammal remains were collected from wet sieves. Two sieves were used: up-
per of 1 cm mesh and lower of 1 mm mesh size.

The methods of paleontological analysis depended on the numerosity and preservation of
fmds. For taxonomic identification, reference literature was used, listed in the end. and the
comparative collection of the Institute of Regional Geology and Paleontology of the Belgrade
Facultv of Mining and Geology. Osteological and odontological measurements were as those
described in Driech (1976), Gromova (1950, 1960), and Hue (1907), and for meas-
urements of particular skeleton parts the reference lit.erat.ure is denoted.

Paleontological description is given particular consideration for the species that were
not earlier found, or described from localities in Serbia.
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CAVE LOCALITIES OF SERBIA WITH QUATERNARY
DEPOSITS AND FOSSIL MAMMALS

A large number of caves. ancl other subsurface karsl features, are developed in karst
belts of the Carpatho-Balkan arc of eastem Serbia and Mesozoic carbonate rocks of
vvestem and south-vvestem Serbia. and a minor number in isolated masses of karstified
rocks of central and southern Serbia. A total of 298 subsurface karst features, jamas and
caves. are described by Petrovié¢ (1976) in the monograph "Jamas and Caves of the SR
of Serbia". This number has probably increased during the last. decades of intensive
speleological explorations. Many of the features are filled with Quatemary deposits bear-
ing fossil mammal remains (Fig. 1).

Caves are located at various altitudes, in basins of all big national rivers. rarely in
banks of principal vvater-courses. and more often in small tributary banks highlv in
mountainous regions.

Mountainous regions wvhere caves are developed wwvere. in Pleistocene. under the in-
lluence of periglacial climate from the north. and subordinately of Mediterranean climate.
from tlie south. The highest mountain peaks had minor centers of glaciation. wvhich also
influenced. locallv. the climate.

Quat.emary deposits in caves have metric thickness (over 4 m in the caves Pecina u
crvenim stenama and Pecurski Kamen). At most of the explored localities the total thick-
ness of Quatemary deposits is not knowvn.

Risovaca

RisovaCa cave is located in the right slope of the Kubrsnica valley. in Cretaceous
limestone in an old quarry situated by the road entering Arandjelovac from Topola. 'Fhe
cave entrance height is 230 m. or 16 m above the Kubr3nica riverbed.

The cave was uncovered by quarry works in 1950. which completely destroyed the
entrance channel in the length of about 20 m. The length of the cave. including its de-
stroved part. is 187.5 m (Lazarevi¢, 1987) (Fig. 2).

First explorat.ions. archeological excavations. began in 1953. supervised by professor
Branko Gavela. On the exploration team wwvere Dr. Sre¢ko Brodar, Ljubljana Universitv
professor. Mitja Brodar. engineer. and Dragoljub Petrovi¢. director ol' the Kragujevac mu-
seum. The excavation continued to 1961. By that time, the cave was explored in the
length ol' about 30 m. Bone and stone tools (Middle Paleolithic) (Gavela. 1988) and
abundant Jossil mammals l'auna (Rakovec, 1965) wwvere found.

Exploralions in the cave wwerc resumed in 1975. Speleological works were directed
bv Dr. Radenko Lazarevi¢ and archeological research by Dr. Branko Gavela with assis-
tance of archeologists Ljubinka Babovi¢ and Vesna Bogdanovi¢. The deposits lilling the
cave channel were excavated in the length of more then 60 meters.

Speleological wvorks. resumed in 1977, discovered a cascading cave. 32.5 m long
and over 5 m high, and a chamber 25 m long, 15 m wide and over 5 m high. wvhich
was named "Chamber of Risovata Man" (Lazarevié, 1987). These. newly discovered
chambers. did not contain sediments with I'ossil fauna.
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In the main cave channel the scdiment sequence began with dark brown clay. 1 m
thick (Lazarevi¢, 1987: Fig. 9) ("primary sterile layer ol' reddish clay" in Gavela.
1988).

Clay was overlain by a travertine laver of 0.60 m and an "onyx marble" layer of
0.40 m (Lazarevié¢. 1987: fig. 9) (“sinter crust" - 13th layer. from 3.80 to 420 m in
Gavela. 1988: llg. 25). The tourist. path now runs over this laver down the main cave
channel.

The "onyx marble" was overlain by deposits that contained remains of Pleistocene
mammals. which were complet.ely removed during the 1953-1961 and 1975-1977 exca-
vations. Lazarevi¢ (1987: p. 21-22) interprets them as "a layer of mechanical fluviatile
deposit. represented by cobbles and pebbles mixed with clay and faunal bones from the
Ice Age. 2-3 m thick".

A different. description is given by Gavela (1988: p. 67. fig. 25. lavers 4-12) and
Rakovec (1965: p. 226: lovver horizon - loam 1.60 m thick with a lower or higher ad-
mixture of debris. and middle horizon. 1.70 m thiek - debris with thinner or thicker
loam lenses). They do not assume fluvial derivation of sediments. primarilv because of
archeological finds - flint and bone artifacts and hearths. but consider that Risovata waes
a Paleolithic station.

This. main. layer was overlain by stratified illitic clays. from 0.20 to 0.5 m thick.
which are laeking in cave expansions, in places where the eoarse deposit laver was
higher (Lazarevi¢. 1987: p. 23. fig. 9) (upper horizon. dominantlv loam. 0.60 m thick.
Rakovec. 1965. p. 226).

Two samples of fravertine from RisovaCa are dated by the radioactive earbon
method. The samples wvere taken and given for analysis in 1984 by late Dr. Mirko Malez
(Lazarevi¢. 1987). Lazarevi¢ states that both samples wwere taken from under the bed
with animal bones and wwere estimated 27,500+1800 years old. wvhereas in a letter by
Malez. in the documentation of Arandjelovac museum. also samples (IRB Z-1296 and
IRB Z-1297) are mentioned, but. from the layer over fauna, and the age is estimated to
36.400+6000 and 31,100+2800 years.

Fossil remains collected during arc-heological exeavations of 1953-1961 are in cus-
todv of thc Arandjelovac museum. They were studied in detail and the study published
by Rakovec (1965). excluding a small part of the material. probably excavated in the
first years of explorat.ion. which has been kept in the Faculty of Mining and Geologv.
Matcrials collected during the speleological and archeological explorations of 1975-1977
wvere left unprepared and improperly stored for a long time. and transported repeatedlv
and reduced by discarding "unimportant” finds (oral communications by the Museum di-
rector and curator). The cave bear remains are kept in the Arandjelovac museum. and
bones and teeth of other species are presentlv found in the Institute of Geology and Pa-
leontologv of thc Croatian Academy of Sciences and Arts in Zagreb.

Thc fauna: Erinaceus eumpaeus. Lepus sp.. cf. Castor fiber. Nannospalax leucoclon,
Canis lupus. VuJpes vulpes. Ursus arctos, U. spelaeus. Afeles melJes. Crocuta spelaea,
Panthera spelaea. Mammuthus primigenius. Dicerorhinus hemitoechus. Equus caballus. E.
hvclruntinus, Sus scrofa. Cervus elaphus, Megaloceros sp.. Bos primigenius, Bison sp.
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Smolucka cave

Smoluéka cave is located in the Crkvine village area, some 16 km southwest of
Novi Pazar, in the RaSka river basin. It is formed in Triassic limestone.

The entrance to the cave is at 945 m altitude, about 15 m above the Smolucka
river. The total cave length is 25 m (Fig. 5).

Archaeological excavations in the cave were carried out by the Belgrade Archaeo-
logicai Institute from 1984 to 1987 (Kaludjerovi¢, 1993). All of the paleontological
material was collected and treated, and sediment was washed out in the lield for micro-
fauna (Dimitrijevié¢, 1985. 1991; Malez and Dimitrijevi¢, 1990; Paunovi¢ and
Dimitrijevic¢. 1990).

In a section 2.2 m deep (Fig. 6) through Quatemary deposits, six continuous beds
were distinguished, without reaching the floor. Three lenslike layers were recognizable
besides the eastem cave wall, diminishing toward the central part: of the cave.

More than two hundreds of flint artifacts were found, which by typological features
belong to the Middle Paleolithic - Mousterian teclmo-complex (Kaludjerovi¢, 1993).

Mammal fauna: Talpa europaea, Sorex araneus, S. nv'mtus, Lepus sp., Ochotona pusilla,
Spetmophilus citellus, Glis glis, Muscardinus avellanarius, Dryomys nitedula, Sicista subtilis,
Nannospalax leucodon, Apodemus sylvaticus, Mesocricetus newtoni, Cricetulus migratorius,
Clethrionomys glareolus, Arvicola terrestris, Terricola subterraneus, Microtus arvalis, M.
agreslis. Chionomys nivalis, Hystrix sp., Canis lupus, Vulpes wvulpes, Ursus arctos, U.
spclaeus. Mustela erminea, Mustela sp.. Meles meles, Crocuta spelaea, Panthera pardus, Cer-
vus elaphus, Megaloceros sp.. Bos/Bison, Rupicapra rupicapra, Capra ibex.

Other vertebrat.es: Aves (Malez and Dimitrijevié. 1990); Reptilia. Amphibia, Pi-
sces (Paunovi¢ and Dimitrijevi¢. 1990).

Vasiljska cave

The cave is located on KnjaZevac depression southwestem margin. in the Glozdje
river canyon cut in limestone slope of Devica mountain. The cave is formed in Creta-
ceous limestones. The entrance to the cave 1.3 m high, 1 m wide. at the altitude of 560 m,
some 80 m above tlie riverbed. The total length of the explored channels is aboui 170 m
(Pet.rovié. 1976). The ground plan is showwn in Fig. 7.

Floors of the first, second, and third chambers are covered by Quatemary deposits
of unknovvn thickness. Unprofessional excavation was carried out in the first chamber re-
vealing the deposit section represented in Fig. 8.

The 1991 reconnaissance. carried out by Dr. Jovan Petrovi¢, geographer. Maja Milo-
savljevi¢, sedimentoiogist, Nikola Nedeljkovi¢, lab assistant, and the author of this paper, re-
vealed remains of large Pleist.ocene mammals at the surface of all three chambers, while
small vertebrate remains were vvashed out. from the mentioned section (layer 3).

Mammal fauna: Talpa europaea, Sorex minutus, Crocidura leucodon, Rhinolophus
fenvmeguinum, Rh. euryale, Lepus sp., Ochotona pusilla, Sciurus vulgaris, Glis glis,
Muscardinus avcllanarius, Dryomys nitedula, Apodemus sylvaticus, Mesocricetus newtoni,
Cricetulus migratorius, Clethrionomys glareolus, Arvicola tcrrestris, Terricola subterraneus,
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Microtus arvalis/agrestis, Chionomys nivalis, Canis Jupus, VuJpes vulpes, Ursus speJaeus,
U. arctos, MusteJa nivalis, M. erminea, Felis siivestris, CapreoJus capreoJus, Capra ibex,
Other vertebrat.es: Aves, Reptilia, Pisces.

Vrelska cave

The Vrelska cave is located in the town of Bela Palanka, some 20 m above the
spring. at the altitude of 545 m (Petrovi¢, 1976). It is formed in Barremian limestones.
The entrance is 2.3 m wide. 1.8 m high, and was completely closed by deposits (oral
communication by Dr. Jovan Petrovi¢, who first explored it). The total length of the cave
is 68 m (Petrovié. 1976).

Since 1986, the cave has been repeatedly explored by hydrogeologists. While exca-
vating in the entrance, remains were found of Pleistocene mammals, some of which (oral
communication by Dr. Jovan Petrovi¢ and speleologist. of the team) have been kept in the
Bela Palanka museum, but. most seem to have been lost.

Paleontological excavations (Markovié¢ and Pavlovié, 1991) wwvere carried out in
1990 in deposits by the path made in the cave entrance (Fig. 9) when numerous remains
were found of vertebrates, small mammals in particular.

Blasting in the cave for clearing the passage disturbed deposits in the cave enlrance,
and obscured the sequence of Quaternary deposits in this part of the cave. The entrance
channel ends in the chamber in which thick deposits of reddish-brown clay are depos-
ited. locally laminat.ed with black interbeds.

Mammal fauna: Sorex sp.. Sorex araneus, Neomys sp., Crocidura leucodon. RJiinoJophus
hipposideros, Rh. mehelyi, Rhinolophus sp., Myotis myotis, Lepus europaeus, Ochotona
pusidla, Citellus citellus. Sicista subtilis, SpaJax Jeucodon, Glis gJis, Apodemus syJvaticus, Cri-
cetus sp., Cricetus cricetus, Allocricetus sp., Clethiionomys glareoJus, Lagurus Jagurus, Ar-
vicola terrestris, Arvicola cf. mosbachensis, Microtus nivalis, M. anmlis, M. agrestis, Tmicola
subterraneus, Canis sp., Ursus spelaeus. Mustela sp.. Felis silvestris. Equus sp.. Capreolus
capreolus, Bison priscus, Bosprimigenius (ater Markovi¢ and Pavlovié. 1991).

Other vertebral.es: Aves, Reptilia. Amphibia, Pisces.

The author of this paper has a different concept for identification of some mammal
species lrom the Vrelska cave: the cricetid occurrences are of Cricetus cricetus, Mesocri-
cetus neivtoni. and Cricetus migratorius; only one species of Arvicola genus is present -
A. terrestris; the genera Canis and Equus can be specifically identified as Canis lupus
and Equus caballus. wwhereas the available skeleton remnants are insufficient lor specific
identification of Lepus; the presence of Lynx pardina is ascertained.

Fossil remains from Vrelska cave are in custody of the Bela Palanka museum (Ur-
sus spelaeus remains collected during hydrogeological works) and the Natural History
Museum in Belgrade (1990 excavations).

Petnicka cave

The cave is located on the periphery of the Petnica village, about 5 km southeast of
Valjevo. It consists of two, so-called Upper and Lowvver. caves, each with an entrance.
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The Lower cave is rather broad rock-shelter, about. 22 m long, wherefrom the Banja
rivulet emerges. The Upper cave is a system of long and ramified channels, about 530 m
in total length (Jovanovi¢, 1951) (Fig. 10).

Quatemary sediments bearing Pleistocene mammal remains cover parts of the Upper
cave wvhich is referred to in literature as High Chamber, Chamber in Front of the Gorge,
Bear Chamber. and Channel with Abyss (Cviji¢, 1912; Jovanovi¢, 1951; Lazarevic.
1988).

In the late 19th (1892/93) and early 20th (1911) centuries, first. excavations were car-
ried out. Jovanovi¢ (1892) describes cave bear remains (“about 50 different skeleton
parts") recovered from a surface area of about. 1.5 m2 Cviji¢ (1912) mentions "bone
breccia and cave clay with many bones and teeth of cave bear”, to the depth of 70 cm.

More extensive excavations and assemblage of paleontological material followed in
1969-1970 (MiioSevic. 1984, 1985).

The wvorks in the cave for opening it to visitors should be mentioned, because wir-
ing l'or illumination and paving the path disturbed a layer with Pleistocene mammal re-
mains in the Upper cave; a part of the cave was lighted in 1970, but the installation was
destroyed in the meantime; a cement. path was made in 1988 and the cave was opened
for tourists (Lazarevic¢, 1988).

Paleontological search excavation in the Chamber in front of gorges and a recon-
naissance of parts of the Upper cave covered by Quatemary deposits were carried out in
April 1992 (Dimitrijevi¢, 1994a).

Quatemarv deposits, and the Pleistocene layer bearing mammal remains. vary in
t.hickness and in sedimentological character, depending on the place of deposition wvithin
the cave (Kosti¢ and Dimitrijevié¢, 1996). In chambers, where bat colonies gathered on
the ceilings. there is a layer of guano (Fig. 1l1a). Water seepage through guano layer led to
the formation of an acidie environment and consequent decomposition of fossil remains in the
fossililerous layer and the fomiation of taranakite mineral. Guano has not accumulated in the
cave laterals or in its narrowv parts, where fossil remains are well prserved (Fig. 11b).

Mammal fauna: Tslpa europnea, Rhinolophus hipposicleros, Rh. euryale. Myotis
myotis, M. blythi. Miniopterus schreibersi, Lepus sp,, Glis glis, Muscardinus avellanarius,
Dryomys nitedula, Apodemus sylvaticus, Clethrionomys glareolus, Arvicola terrestris, Mi-
crotus arvalis/agrestis. Vulpes vulpes. Ursus spelaeus, Crocuta spelaea.

Other vertebrates: Aves, Amphibia, Rept.ilia.

Faunal remains excavated by Milosevi¢ are now in the Institute of Quatemary Geol-
ogy and Paleontology of the Croatian Academy of Sciences and Arts in Zagreb. wvhereas
the material excavated in 1992 is in the Belgrade Faculty of Mining and Geology.

Peéurski Kamen

The cave is located eastmost in the Sokobanja depression, in the Moravica left bank.
at the altitude of 560 m. It is also known as the eave above the Hajduk Spring at Citluk
near Sokobanja.

Speleologically. it has nol been explored in detail, and there is not any plan or sec-
tion of the cave.
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Paleontological excavations in the cave were carried out in 1984 (Malez and
Salkovié¢, 1988). A search pit, 1.5x3 m in size, was dng in the middle of the initial
parl of the entrance chamber. Pleistocene mammal remains and two Paleolithic flint arti-
facts were found. The excavation was stopped a the depth of 4 m without reaching the
cave floor. The secfion through Quaternary deposits is shown in Fig. 12.

Remains of Pleistocene mammals collected from this excavat.ion are kept in the In-
stitute of Quatemary Geology and Paleontology of Croatian Academy of Sciences and
Arts in Zagreb.

The cave was prospected in 1992 by Zvonimir Kaluderovi¢ of the Belgrade Ar-
cheological Institute. Osteological remains (cave bear) recovered then are in the collection
of the Belgrade Faculty of Mining and Geology.

Mamrnal remains: Vulpes \mlpes crucigera, Ursus arctos priscus, U. spelaeus, Cro-
cuta spelaea, Felis silvestris, Sus scrofa, Cervus elaphus, Rupicapra rupicapra, Capra ibex
(Malez and Salkovi¢, 1988).

Other vertebrates: Pyrrhocorax pyrrhocorax {Malez and Salkovié, 1988).

Ceremosnja

The Ceremosnja cave is located about 15 km north of Kucevo at the foot of Ho-
molje mountains, eastem Serbia. It is a sink cave, in the deep part of which still flows
the Strugar stream. The cave is in Lower Cretaceous limestones. and has a total length
of 775.5 m (Lazarevi¢. 1980) (Fig. 13).

Cave entrance, 8 m high and 8.4 m wide, opens above the Strugar stream blind
valley. at the altitude of 532.48 m. To levels are distinguished - older dry and newer
wet, levels (Lazarevi¢, 1980).

There were several speleological explorat.ions: by Mili¢ in 1952. and by the Serbian
institute for protection of nature in 1965-66. and 1976-1978. Works for the cave ar-
rangement began in 1953 and were completed in 1980 (Lazarevi¢, 1980). During the
speleological and other works in the cave, bones of Pleistocene mammals were recovered.
Remains of Pleistocene mammals, found in 1965 by Slobodan Go¢manac, geology under-
graduate on the speleological team, were brought by him to the Faculty of Mining and
Geology where they still are (cave bear, brown bear, aurochs or bison). However, a study
by the Institute of protection of nature mentions the discovery of fox, badger and cham-
ois. in addition to cave bear remains) (Lazarevi¢, 1980). While cutting a path in 1979.
an almost whole cave bear skeleton was recovered. Lazarevi¢ (1980) mentions that it
was “identified by Dr. Branko Gavela", archeology professor. There is no further infor-
mation about. the skelet.on.

Search pits were excavated in 1984 in the southwest.em part of the large central
chamber, before a passage rise to the so-called Andesite chamber. Then the section
through Quaternary deposits (Fig. 14) was surveyed and bones of fossil vertebrates col-
lected (Lazarevi¢, Malez and Orli¢, 1988). now in the Institute of Qualcrriar\; Geol-
ogy and Paleontology of Croatian Academy of Sciences and Arts in Zagreb.

Mammal fauna: Ursus arctos, U. spelaeus, Crocuta spelaea, Bos/Bison.

Other vertebrat.es: Tetrao cf. urogallus (Lazarevi¢, Malez and Orli¢, 1988).



296 V. Dimitiijevi¢
PrekonoSka cave

side of the Dobra river, 620 m high. Il is a Barremian limestone cave.

The entrance, 4.5 or 3 m high, opens about 120 m above the river level. The total
measured length of cave passages is 435 m (Petrovi¢, 1976).

Morphology and genesis of die cave wvere studied by Cviji¢ (1891a) who gave a
plan (Fig. 15) and section of the cave, and Zujovié (1893) and Petrovi¢ (1976). The
earliest paleontological excavations in Serbia are associated with the Prekono3ka cave
(Cviji¢. 1891a). and the first Paleolithic fmd (Zujovié, 1893: fig. 43) and paleontologi-
cai description of mammals (Jovanovié, 1891), as well. Zujovi¢ (1889: 115; 1929: 42)
recovered a cave lion remains in addit.ion to those of a cave bear.

On the basis of the Belgracle Natural History Museum collection, Ciri¢ (1952)
wrote about the cave bear from the PrekonoSka cave. The origin of the material (author
and year of recoverv) described by Ciri¢ is difficult. to trace. The collection of the same
museum includes several finds of the cave bear, recovered, according to invent.ory7 book.
by Djordje Miri¢, curator, in 1956.

Archeological excavations were carried out in the entrance (Kaludjerovié, 1992)
in 1984/85. Paleolithic artifacts were not. found; the recovered remains of Pleistocene
mammals are deposited in the Belgrade Faculty of Mining and Geology.

This Faculty also possesses a small collection of cave bear teeth from the Pre-
konoSka cave wvithout the name ol' the discoverer and the year of discovery (Dimitri-
jevic, 1992).

The cave consists of two different morphologic parts: one, I'rom the entrance to the
"Small Door". and the other. from the "Small Door" to the end (Cviji¢, 1895). Quatemary
deposits cover the part from the entrance to the "Small Door". They are represented by debris
in silty matdx (section in archeological search pit, 1.5 m deep) at the entrance, and cave clay
bearing Pleistocene mammal bones in the main cave passage, overlaid by travertine witli sta-
lagmites. Most of the deposit was disturbed during the path construction througli the main
passage and "Large Chamber" and the earlier unprofcssional excavation.

Fauna: Lcpus sp.. Apodemus sylvaticus, Ursus spelaeus, Panthera speJaea, Capra
ihex.

Golema Dupka

Golema Dupka is a cave near the PrekonoSka cave. It runs 20 m to NE-SW. and
12 m more to E-W (Cviji¢, 1891a). During archeological research in 1985 in Pre-
kono3ka cave, a small pit was excavated in this cave too (oral communication by
Zvonimir Kaludjerovi¢). The collected remains of Pleistocene mammals are kept in the
Belgrade Faculty of Mining and Geology.

Fauna: Lepus sp., Vulpes vuJpes, Ursus spelaeus, Crocuta speJaea, Capra ibex.
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PopSicka cave

The cave is located in the Toponicka river basin (Fig. 16), directiy above the stream
source. some 15 km south of PopSice and 2.5 kni west of Kopajko3are villages (Pet-
rovi¢, 1976). It is formed in massive Barremian limestones.

The cave has two entrances: northem, with height of 3.5 m and width 5 m, at alti-
tude of 480 m, and southern. somewhat smaller at 490 m. The total length of researched
channels is 620 m (Petrovi¢, 1976).

The cave floor is covered by Quaternary deposits which depth is more then 50 cm
on the revealed prolile drown during the authors reconnaissance in 1991 (Fig. 17). Pale-
ontological material collected during the reconnaissance is kept: in the Belgrade Faculty
of Mining and Geology.

Fauna: Myotis myotis, M. blythi, Miniopterus schreibersi. Apodemus sylvaticus, Ur-
sus spelaeus.

Peéina u crvenim stenama

Pec¢ina u crvenim stenama, meaning the cave in red rocks for Medvednik cave) is
located on a northem slope of Medvednik mountain. southeast. of Valjevo. at the altitude
of 600 m. Its entrance is 1 m high and the cave length is 110 m (Kaludjerovi¢. 1993).

The cave has not been explored in detail bv speleologists. The entrance part. of the
cave. in a length of about 25 m, is covered by more than 4 m thick Quaternary deposits.
An archeological search pit. 4x1.5 m. was opened there in 1986. and the natural prolile
was cleared which was revealed at. the end of the entrance chamber. Pleistocene mammal
remains and four Middle Paleolithic flint. t.ools were reeovered (Kaludjerovié. 1993).
The mammal remains are kept in the Belgrade Faculty of Mining and Geoiogv.

Fauna: Canis lupus, Ursus spelaeus, Panthera spelaea.

Ledena cave of the L3acki cave system

The cave system is iocated a dozen kilometers north of Sjenica on the northern
margin of Sjenica depression. in the central part of the Uvac river basin. It is the longest
speleological feat.ure in Serbia with 6185 m total length (LjeSevi¢. 1982) (Fig. 18).

The system consists of three objects interconnected by lateral passages: USaCka cave.
Ledena cave and Bezdan jama (LjeSevié. 1982).

Speleologists explored it several times (Milojevié. 1921: Zeremski. 1967;
LjeSevi¢. 1982).

A team of the Belgrade Natural Histor}' Museum collected remains of Pleistocene
mammals in Ledena cave, 400-500 meters from the entrance (Mihajlovi¢-Pavlovic.
1988). This assemblage is st.ored in the Natural Historv Museum in Belgrade.

Thc cave bear remains from the assembiage were the subject of a graduation thesis
(Kosani¢, 1992).

Fauna: Ursus arctos, U. spelaeus. Crocuta spelaea. Cervus elaphus.
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Lazareva cave

The Lazareva cave (Fig. 19). relerred to in literature as Zlotska cave. is located a.
the foot of Ku€aj mountain. 3 km northwest. of Zlot village. on the left side of the Laza-
reva river. a tributary to the Zlot.ska river. It is a Barremian bedded limestone cave
(Lazarevic, 1978).

The entrance. 19 m wide and 6 m high, is at the altitude of 291.41 m, or 6.71 m
above the Lazareva riverbed (Lazarevi¢, 1978). The total length of Lazareva cave is
1540 m (Petrovi¢ and Gavrilovi¢. 1965).

First speleological and paleontological surveys of Lazareva cave are associated with
Cviji¢ (1889. 1891) who found cave bear remains 0.65 m deep in the eastern part of
the main passage. In a publication of 1889. Cviji¢ also mentions remains of cave hyena
"sent to the Geological Division". but they have never been noted again. Remains of a
cave lion in the Lazareva cave were recovered by Zujovi¢ (1889. 1929).

A detailed speleological survev preceded its arrangement for touristic visits that be-
gan in 1953 (Petrovi¢. 1958: Petrovi¢ and Gavrifovi¢. 1965; Lazarevi¢. 1978). A
section through Quat.emary deposits (Fig. 20) was given by Cviji¢ (1891b).

Lazareva cave was explored by archeologists in 1963, 1964 and 1968, an area of
250 nT5 from the entrance. The assemblage included artifacts of three prehistoric cultures
of the Iron and Bronze Ages. recovered from a layer 0.50 to 1.80 m thick (Tasig,
1971).

Fauna (reference information. material not preserved): Utsus spelaeus, Panthem
spelaea, ?Crocuta spelaea.

Jderimna cave

Jerinina cave or the Cave under Jerinina hill is located in Gradac village near Kra-
gujevac. 11 m above the Lepenica river, at altitude of 128 m. It is in white and bluish
dolomitic marbles (Markovi¢-Marjanovic¢, 1968).

The entrance to the cave is about 6 m high. Archeological excavat.ions in 1952-53
(Gavela. 1988) resulted in the recovery of Paleolithic flint and bone artifacts, and re-
mains of Pleistocene mammals.

The fossil mammal remains are kept the National Museum in Belgrade.

Fauna: Arctomis marmotta. Ursus spelaeus, Hyaena spelaea, Elephas primigenius,
Rhinoceros sp.. Equus caballus, Cervus megaceros, Bos primigenius (from: Mark-
ovi¢- Marjanovic, 1968);

Castor fiber. (marmotta). Canis Jupus, Vulpes vulpes crueifera, Ursus speJaeus, Pan-
thera spelaea (?Felis leo spelaea), Hyaena spelaea, Elephans ptimigenius, Rhinoceros ti-
ehorinus or Dicerorhinus sp., Equus caballus, Sus serofa, Cenms elaphus, Cervus mega-
ceros, Bos primigenius (from: Gavela, 1988).

The list of fauna from this locality should be taken wvith reserve, because the identi-
fications wwvere not made by a specialist, and none of species is paleontologically docu-
mented. Of help are several published photographs (Gavela, 1988: figs. 10-16), though
the captions contain few errors, e.g. "Fig. 10. Part of a jaw (Cervus megaceroS)"”, which
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act.ually showws Sus scrofa mandibular dentition (P4-M3); "Fig. 12. Part of a jaw (Sus
scrot'a)” wvhich is quite likely a lovver jaw fragment of Ursus spelaeus bearing M3. The
list of fauna includes a multitude of taxonomic errors.

Kovaceviéa cavc

The cave is located northeast of Krupanj, in the Likodra stream basin. left tributary
of the Jadar river. It is not speleologically surveyed in detail.

A team of Belgrade Nat.ural History Museum visited the cave in 1985 and collected
cave bear remains from the cave deposit. surface (oral communication by Gordana Jova-
novic¢, curator).

Fauna; Ursus spelaeus.

Salitrena cave

The Salitrena, or the large Ribnica cave, is located in the Ribnica river canyon. at
Brezje village near Mionica, 100 km southvvest of Belgrade. Its entrance is about. 20 m
wide. some ten meters above the present river.

Archeological excavation (Petnica Research St.ation and Belgrade Archeological In-
stitute) was carried out in 1983 and 1985 (Jez and Kaludjerovié, 1986). The cave
plan and pit locations are shovvn in Fig. 21.

Fxcavat.ion in pit A reached the cave floor exposing Quatemary deposits 80 cm
thick. Four layers wwvere distinguished: three Holocene bearing remains of late prehistoric
cultures, and one that contained Epigravettian artifacts. Excavation in pit B was 40 c¢cm
deep. In a redeposited layer, Middle Paleolithic, Mousterian. artifacts wwere found (Jez
and Kaludjerovi¢, 1986), and cave bear remains. Assemblages, botli archeological and
paleontological. are kept in the Petnica Research Station near Valjevo.

Fauna: Ursus speJaeus.

Ravanicka cave

The cave is located in the immediate vicinity of the Ravanica monast.ery. The en-
trance. 7.2 m wide and 4.5 m high. at the altitude of 235 m. is only 6 m above the Ra-
vanica riverbed, a tributary of the Velika Morava. The cave is formed in Barremian
limestones. The total length of the cave is 1049 m (Petrovi¢, 1976). It is a flow-
ing-river cave with the floor locally covered by pebbles.

Cave bear remains were described by Ciri¢ (1952) (locality "Large Spring - cave
entrance at the Ravanica monastery").
Fauna: Ursus spelaeus.

Visoka cave

The cave is located in the Gradac river canyon, 7 km south of Valjevo. at the altitude
of 375 m. It consists of a chamber 12 m long and two short lateral passages (Fig. 22).
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The archeological excavations were performed from 1975 to 1984 (MiloSevig,
1984). A section of Quatemary deposits was uncovered, over 2.5 m deep, composed of
seven layers (Fig. 23) which contained Pleistocene mammal remains and, stated by the
excavator, Paleolithic flint and bone artifacts.

The mammal remains assemblage is kept. in the Institute of Quaternary Geology and
Paleont.ology of the Croatian Academy of Sciences and Arts in Zagreb, and is partly
published (Paunovié¢, 1991).

Fauna: Ursus spelaeus (Paanovi¢, 1991); or cave bear, cave hyena, wolf, and
many other hunt animals (from: MiloSevic¢, 1984).

Pecina kod Senja viSe Ravanice

The so-called Cave at Senje overlooking Ravanica is mentioned by Ciri¢ (1952) in
a wo.rk about the cave bear remains in the Belgrade Natural History Museum.
Fauna: Ursus spelaeus.

Osljarska cave

The OSljarska eave is located in the village of Osljare, above the right bank of the
Koritska river. the Beli Timok tributary. In April 1992, Predrag Djurovi¢ of the Serbian
Academy of Sciences Geographical Institute found in the cave a lower jaw of the cave
bear. wvhich is kept in the Belgrade Faculty of Mining and Geologv.

Fauna: Ursus speJaeus.

Pekina cave - Gradac in eastern Serbia

This locality is mentioned by Cirié¢ (1952) in a work about the cave bear remains
in the collection of the Belgrade Natural History Museum. The publication "Jamas and
Caves of the SR of Serbia" (Petrovi¢. 1976) does not mention a cave under this name;
"Gradac" being a common place name in Serbia, it is difficult to locate.

Fauna: Ursus speJaeus.

SYSTEMATIC SURVEY OF MAMMAL REMAINS
FROM CAVE DEPOSITS OF SERBIA

This chapter presents paleontological descriptions of mammal remains found in Up-
per Pleistocene cave deposits of Serbia. Stated for each species are localities of discov-
ery. skeletal elements (excluding material unavailable to the author), keeping places, and
references in which it is described or listed.

Insectivora

Insectivore remains are re)atively scarce in the Upper Pleistocene cave deposits of
Serbia. They are found almost exclusively in caves (Smolucka, Vasiljska. Vrelska) where-
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from sediments were wet-sieved. Where sediments were not washed, the lack of insecti-
vore remains cannot be taken for confimied.

Morphometric variations from recent populations and fossils from other regions have
not. been substantiated. They are unlikely in view of the marked resistance of species. All
of the discovered species still inhabit the region.

Fossil insectivores from other then cave deposits of Pleistocene age have not been
recognized in Serbia.

Erimceus sp.

Risovaca: femur sin., femur dext.
Museum in Arandjelovac (Erinaceus europaeus, Rakovec, 1965).

Fossil remains of the hedgehog, found only in Risovaca, are ascribed by Rakovec
(1965) to Erinaceus europaeus Linnaeus, who partly questions the Pleistocene age of a
least one of the two finds.

The genus Erinaceus is distributed a present all over Serbia, represented by its spe-
cies Erinaceus concolor Martin (in: Petrov, 1992), or Erinaceus roumanicus Bar-
ret-Hamilton (in: Djuli¢ and Miri¢, 1967). The area of E. europaeus is now distant
from Serbia (southem Scandinavia and westem Europe to the gulf of Trieste) (Holz
und Niethammer, 1990). Osteological differences bet.ween E. europaeus and E. con-
color are in the size of maxilla and the morphology of vertical ramus of the lower jaw-
bone (Krystufek. 1991, figs. 7, 8), while for the postcranial skeleton elements they
were not established. Specific identification of the remains from RisovaCa are therefore
questionable.

Hedgehog populates both open and wooded regions (Petrov, 1992). Its rare occur-
rences in Pleistocene deposits of Europe have been recorded since the early Middle
Pleist.ocene (Kurten, 1968). It is known from Upper Pleistocene of adjoining regions:
Croatia (Malez, 1963), Hungary (Janossy, 1986) and Romania (Dumitrescu et al.,
1963).

Talpa europaea Linnaeus, 1758
(Fig. 24)

Smolucka cave: mandible sin. (PI), humerus sin.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Vasiljska cave: mandible dext. (P4, MI), mandible sin. (11-13, C), P inf. sin., 2 P inf.
dext.. M1 inf. sin., M2 inf. sin., humerus dist., humerus dist. juv.
Faculty of Mining and Geology in Belgrade.

Petnicka cave: 2 fragmented humeri.
Faculty of Mining and Geology in Belgrade.



302 V. Dimitrijevi¢

Fossil rernains of the mole inclucle lower jawbone fragments (Fig. 24), single teeth.
and onlv humeri of postcranial skeleton. There are no morphological differences from the
recent European mole (Dimitrijevi¢, 1991). Fragmentation of fossil remains does not.
allow metric correlation with recent or fossil specimens: all ftve hnmeri (two from Pet-
nicka and Vasiljska caves each and one from Smolu¢ka cave) are damaged; their bone
lengths and epiphyses width cannot be measured.

Fossil remains in Pleistocene of Serbia are known only from cave deposits of the
mentioned localit.ies. The recent area embraces entire Serbia. from depressions to the al-
titudes of 2000 m. The favorite habitat of mole is moderately moist meadovvs, thougli it
exists in ecologicallv diverse biotopes (Pet.rov, 1992).

The mole is found in Europe from the Middle Miocene, and is relatively common
in the Last Interglacial and Glacial (Kurten, 1968). but lacking in glacial. cold-stage
deposits of north and central-north Europe, e.g. Gemiany (Brunner. 1951).

Sorex anmeus Linnaeus. 1758

Smolucka cave: maxilla sin.. 2 maxillae dext,, 6 mandibles sin, 7 mandibles dext.,, Il inf.
dext,, M1 sup. dext,, M1/2 sup. dext.
Facultv of Mining and Geology in Belgrade (Dimitrijevié, 1991).

Vrelska cave: Natural Historv Museum in Belgrade (Markovi¢ and Pavlovié, 1991).

Morphology ancl size of common shrew from Smolucka cave are not different from
those of the recent species (Dimitrijevi¢, 1991).

The common shrew is found in Europe from the Middle Pleistocene; in Upper
Pleistocene, its remains are numerous and distributed generally in the same area as pres-
entlv (Kurfen. 1968).

K is found in various biotopes: woodland. grassy swamps, mountains above the forest
limil (Kurten. 1968). The present area of distribution covers entire Serbia (Petrov. 1992).

Sorex minutus Linnaeus. 1766
(Fig. 25)

Smoluéka cave: mandible dext. (M1-M3). mandible sin. (MI, M2), mandible sin. (alv.
M1-M3).
Faculty of Mining and Geologv in Belgrade (Dimit.rijevié, 1991).

Vasiljska cave: | sup. sin., | inf. dext.
Faculty of Mining and Geology in Belgrade.

Few fossil remains of chvarf sh.rew. found in Smolucka and Vasiljska caves (Fig.
25). show no differences from the recent species in morphology and size.

Pygmy slirew is known from Pliocene, Villafranchian, Middle and Upper Pleisto-
eene. and is distributed at present all over Europe, excluding Mediterranean islands and



Upper Pleistocene Mammals From Cave Deposits of Serbia 303

Iberian peninsula (Kurten, 1968). In the present time, it is found throughout Serbia,
from low plains to above the forest limit (Petrov, 1992). It inhabits dry. relatively open
or shrubby areas (Kurten, 1968).

Crocidura leucodon (Hermann, 1780)
(Fig. 26)

Vasiljska cave: fragment maxilla sin. (I sup., Al, A2), fragment maxilla (I sup. sin.),
mandible sin. (MI-3. fragm. I, Al i A2), mandible dext. (M2), I sup. sin.
Faculty of Mining and Geology in Belgrade.

Vrelska cave: Nat.ural History Museum in Belgrade (Markovi¢ and Pavlovié, 1991).

Fossil remains of bicoloured whit.e-toothed shrew from Vasiljska cave are not dif-
ferent in morphology or size from the reeent. species (Fig. 26). Mandibular molar row of
teeth in fossil species is 4.10 mm long, and the variation range of the central European
recent species is 3.90-4.70 mm; fossils fmds from Pisede in Germany (Late Glacial and
Holocene), have the range of 3.80-4.30 mm (Heinrich, 1983).

Bicoloured white-toot.hed shrew in Europe (from France in the west to Romania. Hun-
gary and Czechoslovakia in the east) is found firom Middle Pleistocene (Kurten, 1968).

It inhabits dominantly wood-£ree areas, but is also common in oak woods. Its modem
area embraces whole Serbia, from low plains to the altitude of 2100 m (Petrov, 1992).

Chiroptera

Bats bones and teeth were found in localities wheredeposits werewet-sieved. (Jntil
recently their fossil remains have been unknown in Serbia, andin this paperfirst de-
scription is given. Two fragmented lower jawbones with third molars in alveoli, previ-
ously found in Smoluéka cave, could not be used even for generic identification (Dimi-
trijevi¢, 1991). The remains from Vrelska cave have not been formerly described, only
four species are listed: Rhinolophus hipposideros Bechst., Rh. mehelyi Mat.s. Rhinolo-
phus sp. and Myotis myotis Boruh. (Markovi¢ and Pavlovié, 1991). Moreover. it
may be stated that the distribution of bats in recent fauna of Serbia has not been studied
in detail, as other small mammals, insectivores and rodents (Petrov, 1992).

Rhinolophus ferrumequinum (Schreber, 1774)
(Fig. 27)

Vasiljska cave: mandible sin. (12-M3), mandible sin. (M2-3, all alveoli), mandible dext..
(M2-3. all alv.), mandible dext. (C-P4, alv. 11-2, MI).
Faculty of Mining and Geology in Belgrade.

Remains of Rhinolophus ferrumequinum, the largest representative of Rhinolophus,
found in Vasiljska cave, consist of fragmented mandibles. One of it bears almost com-
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plete set of teeth (only first incisor is missing) 10.6 mm in length (Fig. 27), and other
two have respective measurable lengths of 9.8 mm and 10.6 mm. One specimen shows
complete absence of the third premolar alveolus (Fig. 27b).

Greater horseshoe bat is found in Europe from the Middle Pleistocene (Topal,
1979). In Upper Pleistocene it is known from cave deposits of Spain. France, Hungary
(Sevilla, 1988), Vetemica in Croatia (Malez, 1963), and Bacho Kiro cave of Bulgaria
(Woloszyn. 1982) .

Its modem population area is southem Euro-Asia, from Pyrenean peninsula in the
west to Japan in the east. In Yugoslavia and regions of ex Yugoslavia, it is a common
species (KryStufek, 1991).

Rhinolophus hipposicleros (Bechdtein, 1800)
(Fig. 28)

Petnicka eave: maxilla dext. (P4-M3; alveolus P2, C).
Faculty of Mining and Geology in Belgrade.

Vrelska peéina: Natural History Museum in Belgrade (Markovi¢ and Pavlovié,
1991).

A fragment. of the right upper jawbone of a lesser horseshoe bat was found in
Petnicka cave. The species RhinoJophus hipposideros is indicated by the fragment dimen-
sions and the arrangement and stracture of premolar teeth; second premolar alveolus dis-
tinctly separates canine alveolus from the fourth premolar (Fig. 28). The set. of teeth is
5.2 mm. whereas in recent. population it ranges from 5 to 5.6 mm (Miller. 1912).

This bat. species is found in Europe from Lower Pleistocene (Sevilla, 1988). In
Upper Pleist.ocene deposits, it is known from localities in France, Hungary and Spain
(Sevilla, 1988). from Vetemica of Croatia (Malez, 1963). Bacho Kiro cave of Bulgaria
(Woloszyn. 1982).

Modem populat.ion exist.s in central and southern Europe, Caucasia. Turkestan. and
Kashmir. In Yugoslavia and regions of ex Yugoslavia, it is a common species
(KryStufek. 1991).

Rhinoiophus euryale Blasius, 1853
(Fig. 29, Tab. 1)

Vasiljska cave: 14 fragmented maxillae, 16 fragmented mandibles.
Faculty of Mining and Geology in Belgrade.

Most numerous remains of Rhinolophus. and Chiroptera in general. found in Vasilj-
ska and PetniCka caves, belong to Rhinolophus euryale Blasius. The species of the ge-
nus similar in morphology and size are Rh. blasii Peters and Rh. mehelyi Matschie.
The difference from the former is in the shape of the fourth premolar posterior rim,
which is almost straight in Rh. blasii (Miller, 1912) and concave in Rh. euryale (Fig.
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29a). The difference from Rh. mehclyi is in sizes of maxillary and mandibular teeth rows
(Tab. I). In thc mandibular set. the lack is noted of P3 in three specimens from Vasiljska
cave and one from PetniCka cave. Figure 29 shows lower jaws of this species with third
premolar in its alveolus (Fig. 29b), developed alveolus for P3 (Fig. 29c) and lacking al-
veolus for this premolar (Fig. 29d).

Mediterranean horseshoe bat is known from Quaternary deposits of Spain. France.
Austria. and Hungary (Sevilla, 1988). Modern animal populates warm regions of south-
em Europe. northern Africa, Asia Minor, Caucasus. Turkestan, Iran. and vvarm regions of
ex Vugoslavia (KryStufek, 1991).

Myotis myotis (Borkhausen. 1797)
(Fig. 30)

Vrelska cave: Natural History Museum in Belgrade (Markovi¢ and Pavlovi¢. 1991).

Petnicka cave: M1 sup. dext.
Faculty of Mining and Geology in Belgrade.

Popsicka cave: maxilla sin. (P4. MI), mandible dext. (MI-3, alv. P3, 4), mandible dext.
(M2. 3).
Faculty of Mining and Geology in Belgrade.

A well preserved lower jawbone (Fig. 30) and fragments of an upper and a lovver
jaws ol' Myotis myotis, the largest species of the genus. were found in Vasiljska cave; in
PetniCka cave. the same species was identified on a single upper molar. Morphometric
differences from those of recent animal have not been noted.

Fossil remains of large mouse-eared bat are relatively scarce. being known only
from Romania and Ukraine (Woloszyn. 1982). and from Spain and France (Sevilla,
1988).

Modem species populates westem, central and southem Europe, Ukraine. Asia Mi-
nor. Lebanon. and Palestine; it is a relatively common species in ex Yugoslavia (Kry-
Stufek. 1991).

Mj'otis blythi (Tomes. 1857)
(Fig. 31)

PetniCka cave: maxilla sin. et dext. (P2-M3, alv. 11-C)
Facult.y of Mining and Geology in Belgrade.

PopSicka cave: mandible dext. (C-M3, alveoli 11-3), manible dext. (P3-M3, alveoli
11-P2). mandible dext. (12-3, C. MI-3, alveoli P2-4). mandible dext. (MI-3, alveoli
11-P4).

Facult.y of Mining and Geology in Belgrade.



306 V. Dimitrijevi¢

Fossil remains of lesser mouse-eared bat include a cranial fragment (rostrum) from
Petnicka cave. and four wwell preserved lovver javvbones found in PopSicka cave. Length
of a well preserved mandible is 16.5 mm (Fig. 31b) and the length of teeth row ranges
from 10.2 to 10.6 mm. Maxilla from Petnicka cave (Fig. 31a) has onlv incisors and ca-
nines missing from alveoli of the left and right sets of teeth. The length of teeth row
(C-M3) is 8.1 mm.

The oldest fossil of the species is associated with Pliocene (Topal. 1983). In Qua-
temary deposits, the species was found in many localities of Spain, France, Germany.
Czechia, Austria. and Hungary (Sevilla, 1988). Remains of the species in Bacho Kiro
cave of Bulgaria are commonest among the bats, found in almost all Pleistocene beds
(Woloszyn, 1982).

It populates at present Mediterranean regions of Furope and Africa. Asia Minor.
Caucasus. Afghanistan. to tlie Himalayas. On Balkan peninsula and Yugoslavia, it is
found in regions of Mediterranean climate (KryStufek. 1991).

Miniopterus schreibersi (Kuhl. 1819)
(Fig. 32)

Petnicka cave: maxilla sin. (P3-M3).
Facultv of Mining and Geology in Belgrade.

PopSi¢ka cave: mandible sin. (P3-M3. alveoli 11-P2)
Facultv of Mining and Geology in Belgrade.

Remains of the Schreibers' bat are represented by upper jawbone fragments (Fig.
32a) from PetniCka cave. and well preserved lower jaw (Fig. 32b) from PopSi¢ka cave.
with characteristic arrangement. and proport.ions of premolar teeth in the lower and upper
jaws. Mandibular set of teeth has the length of 7.1 mm.

Fossil remains of the species are known in Europe from Pliocene. and have been
found in Quaternary deposits in many localities of Spain. France, Austria, Hungary. Ro-
mania. and Bulgaria (Sevilla, 1988).

Modem species populat.es the warm zone of Palearctic (Wroloszyn. 1982).

Lagomorpha

Lepus sp.
(Tab. 2)

Risovaca: femur sin. dist.
Museum in Arandjelovac (Rakovec. 1965).

Smoluéka cave: femur sin. juv.. tibia dext dist... calcaneus sin. juv.. Mc Ill. 2 Ph I.
Facult.y of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).
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Vasiljska cave: radius dexi. prox.. femur dext. dist., tibia dext., tibia dext. dist.. tibia sin.
dist., calcaneus dext., Mt Il dext.., Mt Il dext.. Mt. 1V dext.. Mt. V dext.
Facultv of Mining and Geology in Belgrade.

Vrelska cave: radius sin. dist.., ulna dext. prox., 2 calcanei dext.
Natural History Museum in Belgrade (Lepus europaeus Pallas, Markovi¢ and Pav-
lovié, 1991).

Petnicka cave: epistropheus juv., pelvis sin., 2 pelvis dext.., radius sin.. ulna sin., ulna
dext., ulna sin. prox., tibia sin., Mt Il dext., Mt V dext., Ph I.
Faculty of Mining and Geology in Belgrade.

PrekonoSka cave: Mt III sin. prox.
Faculty of Mining and Geology in Belgrade.

Golema dupka: Mt IV sin. prox.
Facult.y of Mining and Geology in Belgrade,

Hare remains of only postcranial skeletal elements have been found in relatively
large number of localities, but. so fragmented that their specific identification is not pos-
sible. Only those from Vasiljska cave may be assumed more likelihood to belong to
European hare, because the size of tibia, corresponding to that of Lepus europaeus Pal-
las, is larger than that of L.timidus Linnaeus (Tab. 2).

The genus Lepus is known in regions near Serbia from Lower Pleistocene (Kowal-
sky. 1958).

Oehotona pusilla (Pallas, 1769)

Smolucka cave: maxilla sin. (P4-M3), 2 maxillae dext. (P4-M3); maxilla sin. (P4), maxilla
sin. (I). mandible sin. (P4-M3), mandible dext. (P3, M1-3), mandible dext. (P4-M3), | sup.
sin,, | sup. dext., P3 sup. dext., P4 sup. sin., 2 P4 sup. dext.(2 MI1/2 sup. sin., M1/2 sup.
dext., 2 M3 sup. sin,, M3 sup. dext., tr. M sup., P3 inf. sin.,, MI1/2 inf. sin., 2 MI1/2 inf. dext.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1988, 1991).

Vasiljska pecina: fragment of molar.
Faculty of Mining and Geology in Belgrade.

Vrelska cave: Natural History Museum in Belgrade (Markovi¢ and Pavlovié, 1991).

The morphology of the remains from Smoluc¢ka cave show no differences from the
presently known steppe pika of the Pleistocene age. Jaws and teeth dimensions corre-
spond to middle sized animals (Dimitrijevié, 1988).

Fossil remains of steppe pika in Lower Pleistocene are found in eastem regions of
central Europe, and in Upper Pleistocene its area extends all over westem Europe to
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Great Britain (Janossy, 1961). It is commonest in Last. Glacial formations. also found in
Croatia (Malez, 1979), Romania (Dumitrescu et al., 1963), and Bulgaria (Sych.
1982). The southern border of this species area traverses Serbia. In the Karpathian basin.
this species is found to the end of Atlantic (Kordos, 1983).

Modem species populates central Asian and eastem Siberian regions (Bobrinski et
al., 1944). It lives in steppes of prevailingly contrasting climate (Gureev, 1964). In
Quatemary deposits in Europe, it is found in association with the species characteristic of
cold arctic steppes (Chaline, 1975), but those found in Serbia and Holocene deposits of
Hungary indicate the steppe vegetation as a more important controlling factor than the
very cold climate.

Rodentia

Rodent remains have been mostly found in caves wherefrom deposits were wet-
-sieved (Smolucka, Vrelska, Vasiljska, Petni¢ka pecina). Their lacking in deposits which
were not washed cannot be taken for confirmed. Abundant. remains of most species are
from Smolu¢ka and Vrelska caves. Those from Smolucka cave are described in detail
(Dimitrijevi¢, 1991), and rodents from Vrelska cave, which were only listed earlier
(Markovi¢ and Pavlovi¢, 1991). are currently studied in the Natural History Museum
of Belgrade.

Sciurus vulgaris Linnacus, 1758

Vasiljska pecina: P4 inf. dext.
Faculty of Mining and Geology in Belgrade.

Morphology and size (2.2 mm long, 2.3 mm wide) of crown of the lower fourth
premolar of a squirrel from Vasiljska cave correspond to those of the recent species. The
tooth has two roots. but the posterior one is seen to have developed from the lingual and
labial roots. Though the reduced number of roots may be a secondary development or a
variation in contemporary population. this is noted because recent squirrels commonly
have the lower fourth premolar tooth with tliree roots (Miller, 1912), while fossil man-
dibles from Fuchenloch cave of Germany (Heller, 1955) and Vetemica of Croatia
(Malez, 1963) have only two alveoli for P4.

Fossil remains of squirrel are known from the Last interglacial and Postglacial
stages in Europe, while most of those from the Last Glacial stage are not reliable (Nad-
achovvski, 1982). Modem species inhabits wooded regions frorn the Arctic to the
Mediterranean (Van den Brink, 1957). It is a typical and exclusive inhabitant of
woods.

Spermophilus citellus (Linnaeus. 1766)

Smoluéka cave: M2 sup. dext.., P4 inf. dext.
Facultv of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).
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Vrelska eave: Natural History Museum in Belgrade (Markovi¢ and Pavlovi¢. 1991).

Specific identification of teeth from Smolucka cave is based on the root. structure of
the lower premolar tooth (Dimitrijevi¢, 1991).

Fossil remains are recognized in neighboring regions from Upper Pleistocene cave
deposits of Bulgaria (Kowalski and Nadachowski, 1982), Romania (Dumit.rescu
et al., 1965). and Croatia (Malez, 1986).

Recent species lives in steppes of eastem Europe, and the west.em limit of its area
traverses Austria, Poland and Germany (Kowalski and Nadachowski, 1982). In Ser-
bia. it inhabits Vojvodina and isolated areas of eastem Serbia near Dimitrovgrad and
Vlasina lake (Petrov, 1992). It is a typical inhabitant of steppes.

Castor cf. fiber (Linnaeus, 1766)

Risovaca: 1 inf. sin.
Museum in Arandjelovac (Rakovec, 1965).

Remains of Pleistocene beaver have been found in Serbia to date only in deposits of
Risovaa cave (Rakovec. 1965). It does not populate any more either Serbia or the ad-
joining regions.

Fossil remains assigned to Castor fiber are found from the earliest. Pleistocene,
through Middle and Upper Pleistocene. Beaver distribution from Holocene of Europe has
been notably reduced to only some regions of Scandinavia, the Rhone and the Elbe river
basins, and eastem Europe (Kurten, 1968).

Beaver is associated with streams in forests or woodland and st.eppe regions (Mu-
sil, 1985).

Glis glis (Linnaeus, 1766)

Smolucka cave: P4 inf. dext.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Vasiljska cave: 19 P4 sup. (11 sin., 8 dext.), 13 M1 sup. (7 sin., 6 dext.), 20 M2 sup.
(10 sin., 10 dext.), 12 M3 sup. (1 sin., 11 dext.), 12 P4 inf. (7 sin., 5 dext.), 13 M1 inf,
(7 sin., 6 dext.), 10 M2 inf. (4 sin., 6 dext.), 14 M3 inf. (8 sin., 6 dext.).

Faculty of Mining and Geology in Belgrade.

Vrelska cave: Natural Hist.ory Museum in Belgrade (Markovi¢ and Pavlovi¢, 1991).

Pelnicka cavey: 4 P/M.
Faculty of Mining and Geology in Belgrade.

Domiouse remains are represented only by single teeth, most. of which (113 premo-
lar and molar teeth) liave been found in Vasiljska cave. No morphologic difference (e.g.
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number of continuous ancl seconclarv riclges on grincling face) from the recent species has
been noted. The teeth from Vasiljska cave belong to animals of all ages. from unvwvom to
much worn crovvns.

Grev dormouse. is commoner in Pleistocene of Europe than any other dormouse.
because it is better adapted to low t.emperatures. Nevertheless, it is found in central and
vvestem Europe dominantlv in wwarm periods (Nadachovvski, 1982). Dormouse remains
in Upper Pleistocene of Croatia have been found in Krapina (Gorjanovi¢-Kramber-
ger. 1906) and Veternica. in layers d. h. i. and j dated late R/W, early W, and Post-
glacial (Malez. 1963). It was found in Bacho Kiro cave of Bulgaria only in layer 12
(earlv Wurm) (Kovvalski and Nadachovvski. 1982).

Modem dormouse is native to a large part of Europe; it lives in forests. mainly cle-
ciduous and mixed. to the altitude of 800 m, rarely to 1500 m (Van den Brink. 1957).

Muscardinus avellanarius (Linnaeus. 1758)

Smolucka cave: M1 sup sin.. M1 inf. dext., M2 inf. sin.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢. 1991).

Vasiljska cave: mandible dext. (P4-M2. alveoli 1. M3). M2 inf. dext.
Facultv ol' Mining and Geologv in Belgrade.

Petnicka cave: M1 inf. sin.
Facultv of Mining and Geology in Belgrade.

In addition to single teeth from Smolué¢ka and PetniCka caves in Vasiljska cave was
founcl a I'ragment of lovver right javwbone with P4-M2 (alveolar length P4-M3 4.95 mm).
Morphologv of crovwvns and tooth sizes are not different from those of recent species. ex-
cluding the detail of transverse ridges: second lower molar (specimens from Smolucka
and Vasiljska caves) bears six continuous transverse ridges from buccal to lingual sides
(also in: Chaline. 1972, figs. 5, 10). whereas second lovwer molar of modem species
(Miller. 1912. lig. 116) has the fifth ridge incomplete. from buccal but. not through to
the lingual side. A single lower second molar from Vasiljska cave has. besides. another
small ridge betvveen the fourth and fifth ridges. on both lingual ancl buccal sides.

Hazel domiouse is one of the rarest rodents in Quatemary of Europe. The earliest
found fossil is from the Last Interglacial of France (Chaline, 1972). It is a. present na-
tive to almost entire Europe. excluding Pyrenean peninsula and parts of northem Europe
ancl Scandinavia (Corbet.. 1978).

Dr}-'omys nitedula (Pallas, 1779)

Smoluéka cave: M1 sup. dext.., M1 inf. dext.
Faculty of Nfining and Geology in Belgrade (Dimitrijevi¢, 1991).
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Vasiljska cave: M sup. dext.
Faculty of Mining and Geology in Belgrade.

Petnicka cave: M1 inf. sin.
Faculty of Mining and Geology in Belgrade.

Besides being scanty, Dryomys nitedula remains from cave deposits of Serbia are
poorly preserved. Only teeth with wom grinding surface were found. The number and
position of ridges are like in recent species.

Fossil remains of forest dormouse are rare. The largest part of their modern distri-
bution area is believed to had been populat.ed only from the Holocene (Storch, 1978). It
has not been found in Upper Pleistocene of adjoining regions. except in Hungarv (Ja-
nossy. 1986). It is native at present to eastem Europe and Balkan peninsula (Storch.
1978). prevailingly in mountainous karst. regions at altitudes over 1000 m. It occurs both
in moist. and dry biotopes, though its optimum are thermophil ancl xerophil habitats
(KryStufek, 1985).

Sicista subtilis (Pallas. 1773)

Smoluéka cave: maxilla sin. (I. P4, MI), maxilla sin. (P4-M2), maxilla dext. (P4-M2),
2 maxillae dext. (P4. MI). maxilla dext. (MI), mandible sin. (I). 2 mandibles sin. (MlI).
2 mandibles dext. (M), mandible dext. (alveoli M1-3). 7 M2/3 sup.. 3 M1 inf. sin., 2
M1 inf. dext. M2 inf. sin.. M2 inf. dext.

Faculty of Mining and Geologv in Belgrade (Dimitrijevid. 1991).

Vrelska cave: Natural History Museum in Belgrade (Markovi¢ and Pavlovi¢, 1991).

Remains from Smolucka cave correspond bv their morphology and dimensions lo
recent species (Dimitrijevi¢. 1991).

Southem birch mouse had a larger distribution in the Upper Pleistocene than at pre-
sent. It has been found in Upper Pleistocene of Germany. northem Italy, Switzerland.
Austria. France. and in the latest interval of the Last. Glacial and the early Holocene in
Poland. Its remains are also found in Upper Pleistocene of southeastem Europe. Ukraine.
Romania. and Bulgaria (Pucek, 1982).

It populates open steppes and semideserts. The eastem border of the area traverses
likraine. Czechoslovakia, Pannonian basin, Bulgaria. and Romania (Pucek. 1989). In
Vugoslavia. it is recognized only in Deliblato Sands (Tvrtkovi¢ and Dzuki¢. 1974).

Nannospalax leucodon (Nordmann. 1840)

Risovaca: mandible sin. (I. M)
Museum in Arandjelovac (Rakovec. 1965).

Smolucka cave: | sup.. M1 sup. dext.. 2 M2 sup. dext.. 2 M3 sup. sin., M2 inf. dext.. 2
humeri. 4 ulnae.

Facultv of Mining and Geology in Belgrade (Dimitrijevié. 1991).
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Vrelska cave: Natural Historv Museum in Belgrade (Markovi¢ and Pavlovi¢. 1991).

Remains from Smolucka cave correspond by their morphology and dimensions to
recent species. For those from Risovala the Pleistocene dating is questionable (Rakovec.
1965). whereas LPpper Pleistocene age of the remains from Smoluéka cave is definite
(Dimitrijevi¢. 1991).

The relative paucitv of fossil remains of the speeies is attributed to its fossorial
mode of life. Its distribution in Pleistocene is only little more extensive to the west than
at present. mostly limited to low Austria, Hungary. Yugoslavia. and Bulgaria (Savic.
1982).

Mole rat is a characteristic steppe species of prevailingly dry habitat and grass-co-
vered regions. Being a fossorial animal, temperature variation is a minor limiting factor
of its distribution (Savi¢. 1982).

Apodemus (Sylvaemus) sylvaticus (Linnaeus. 1758)

Smolucka cave: 2 maxillae sin. (MI). maxilla dext. (MI). maxilla dext. (M2-3). mandi-
ble sin. (MI. 2). mandible sin. (MI). M1 sup. dext.. 2 M1 inf. dext.
Facultv of Mining and Geology in Belgrade (Dimitrijevié, 1991).

Vasiljska cave: 13 maxillae: 4 sin. (MI1-3), sin. (MI1-2). 2 sin. (MI). 3 dext. (MI). 3
dext. (M2-3). 8 mandibles: dext. (I, M1-3), sin. (I, MI). sin. (MI-3), sin. (MI. 2). dext.
(MI. 2). 2 sin. (MI). dext. (MI), 24 M1 sup. sin.. 25 M1 sup. dext.. 12 M2 sup. sin.. 16
M2 sup. dext.. 3 M3 sup. sin.. 7 M3 sup. dext.. 34 ML inf. sin.. 24 M1 inf. dext.. 19
M2 inf. sin.. 19 M2 inf. dext.. 10 M3 inf. sin., 10 M3 inf. dext.

Facultv of Mining and Geology in Belgrade.

Vrelska cave: Natural Hist.ory Museum in Belgrade (Markovi¢ and Pavlovi¢. 1991).

PetniCka cave: mandible sin. (I. MI. alveolus M2). 2 M1 sup., 2 M1 inf.
Facultv of Mining and Geology in Belgrade.

PrekonosSka cave: M1 inf. sin.
Facultv ol' Mining and Geology in Belgrade.

PopSi¢ka cave: mandible sin. (M2. 3. alveolus M1), M3 inf. sin.. M2 sup. sin.
Facultv of Mining and Geo)ogy in Belgrade.

The subgenus Sylvaemus includes three species: A. sylvaticus (Linnaeus). A. ilavi-
colis (Melchior). and .4. microps (Kratochvil and Rosicky). All three exist at pres-
ent in Serbia (Petrov. 1902). The tliree species dilfcr in size (4. flavicolis is the big-
gest. and ,4. microps the smallest), but their size ranges are amply overlapping. particu-
larly in marginal belts of their areas, as it is in Serbia; in consequence. even modem
species are difficult to distinguish. and fragmentary fossil remains are always problematic.
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Popov (1985) states an interesting inference from the study of Upper Pleistocene fossils
from Mecha Dupka cave of Bulgaria. He noted from correlation with recent populations
in Bulgaria. that the fossil material included presumably two species, A. sylvaticus,
slightly smaller than modern one, and A. 1lavicolis. somevvhat bigger than tlie same spe-
cies of recenl fauna, as a likely consequence of the southward retreat of the optimum en-
vironment. for the two species in the Pleistocene. The compared dimensions of the molar
tooth from Smolucka cave are beloww the minimum for A. llavicolis, slightly smaller than
those of A. sylvaticus of Greece and Bulgaria, and equivalent to Upper Pleistocene fos-
sils of the neighboring regions (Dimitrijevi¢, 1991).

An interesting ancestral morphologic feature is the posterior cingulum on MI and
M2 sup., or T12 tubercle (in Tvrtkovié, 1979). noted in recent population. Upper mo-
lars of A. sylvaticus from Vasiljska and Vrelska caves often have this feature well devel-
oped or more or less reduced T12.

Currently available data indicate that A. sylvaticus is the commonest rodent species
in cave deposits of Serbia, or found in the greatest number of eave localities. It populat.es
a present the entire territ.ory of Serbia, whilst A. flavicolis is less common, lacking in
parts of Vojvodina. A. micrnps is found in Vojvodina and an isolated area of eastem
Serbia betvveen the Danube and Timok rivers (Petrov, 1992).

A. sylvaticus occurs from the beginning of the Pleistocene, and in the Upper Pleis-
tocene is distributed in most. of Europe. Its modem area covers continuously westem Pa-
leoarctic. It lives predominant.ly in lields and slnubby areas (Petrov, 1992).

Cricetus cricetus (Linnaeus, 1758)
Vrelska eave: Natural Hist.ory Museum in Belgrade (Markovi¢ and Pavlovic¢. 1991).

Fossil remains of conmion hamster have been found only in Vrelska cave.

This species was present in Europe throughout the Pleistocene, particularly in cold
and dry periods, and had its greatest distribution in late Pleistocene (Nadachovvski,
1982). Modern species is native to Belgium, across central Europe to northem Ka-
zakhstan, with the southem border along the southem margin of the Pannonian depres-
sion (Niethammer, 1982). It is found in Vojvodina, near Belgrade south of the Danube
and Sava rivers, southward to Kmjevo and eastward to Veliko Gradiste (Petrov, 1992).

Mesocricetus newtoni (Nehring, 1898)

Smolucka eave: 10 maxillae: 2 dext. (MI-3), dext. (MI, 2), sin. (MI), dext. (MI). 2
sin. (M2, 3). 2 dext. (M2, 3), dext. (M3); 10 mandibles: 4 dext. (I, MI-3), sin. (MI-3),
sin. (M2, 3). dext. (M2, 3), dext. (M2), sin. (M3), dext. (IM3); 4 M1 sup. sin.. M1 sup.
dext.., 2 M2 sup. sin., M2 sup. dext., 2 M2/3 sup. dext., 4 M3 sup. dext.. 4 M1 inf. sin..
4 M1 inf. dext., 2 M2 inf. sin., 2 M2/3 inf. sin., 4 M2/3 inf. dext.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).



314 V. Dimitrijevi¢

Vasiljska cave: mandible dext. (M2, 3), M1 inf. sin.
Faculty of Mining and Geology in Belgrade.

Vrelska cave: Natural History Museum in Belgrade (Cricetus sp., Markovi¢ and Pav-
lovi¢, 1991).

Fossil remains of Mesocrieetus newtoni found in Bulgaria (Kovvalski and Nad-
achovvski, 1982; Popov. 1985) and Romania (Dumitrescu et al., 1963) were identi-
fied until recently as Mesocricetus auratus (Wat.erhouse). Those from Smoluéka cave.
however. are assigned to M. newtoni relative to the distribution of the recent genus. The
latest. study of craniometric characteristics, extemal morphology and the caryotype analy-
sis have indicated that recent fauna includes four species (Hammar and Schutowa,
1966), of which M. auratus is found in Syria, whilst southeastem Europe is populated
only by M. newtoni.

Like other species of the family Cricetidae. Mesocricetus newtoni, Romanian or
golden hamster. is a t.ypical steppe species (Niethammer, 1982a).

Cricetulus migratorius (Pallas, 1773)

Smolucka cave: 8 maxillae: dext. (MI-3), 2 dext. (MI-2), dext. (MI), 3sin. (M2, 3),
sin. (M2). dext. (M2). dext. (M3); 4 mandibles: dext. (MI-3), sin. (MI), 2dext.(M2, 3);
M1 sup. dext.,, M1 inf. sin.. 2 M1 inf. dext.,, M2 inf. dext.

Faculty of Mining and Geology in Belgrade (Dimitrijevic¢, 1991).

Vasiljska cave: mandible sin. (M1-3).
Faculty of Mining and Geology in Belgrade.

Vrelska cave: Nat.ural History Museum in Belgrade (Alocricetus sp., Markovi¢ and
Pavlovi¢. 1991).

Dental morphologic features of gray hamster from Smoluéka cave are not different
from those of recent. species, only are slight.ly larger, similar to the fossil remains from
Bulgaria and Romania (Dimitrijevi¢, 1991) .

Gray hamster is native at present. to an extensive area from southeastem Europe
(Greece and Bulgaria) to Mongolia, south of Palestine, Iran and Afghanistan (Nad-
achowski, 1982). Fossil remains are found from Middle Pleistocene; in Middle Pleisto-
cene. it populated extensive regions of vvestem, central and sout.heast.em Europe (Niet-
hammer, 1982a). li is inhabitant of open habitats, particularly steppe and semidesert
(Nadachovvski. 1982).

Clethrionomys glareolus (Schreber, 1780)
(Fig. 33)

Smolucka cave: mandible dext. (MI. 2), 2 M1 sup. sin., 2 M1 sup. dext.,, 2 M2 sup.
sin.. 2 M2 sup. dext... 2 M1 inf. sin.,, M2 inf. sin., 2 M2 inf. dext.
Faculty ol' Mining and Geology in Belgrade (Dimitrijevi¢, 1991).
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Vasiljska cave: 4 maxillae: sin. (MI, 2), 2 sin. (MI) sin., dext. (M2, alveolus MI, M3); 2
mandibles dext. (MI), 2 M1 sup. sin.,, 10 M1 sup. dext., 6 M2 sup. sin., 2 M2 sup. dext., 4
M3 sup. sin., 5 M3 sup. dext.. 4 M1 inf. sin.. 3 M1 inf. dext., fr. M1 inf. dext., 8 M2 inf.
sin., 4 M2 inf. dext.. 4 M3 inf. sin., 4 M3 inf. dext.

Faculty of Mining and Geology in Belgrade.

Vrelska cave: Natural History Museum in Belgrade (Markovi¢ and Pavlovié, 1991).

PetniCka cave: 6 M.
Facultv of Mining and Geology in Belgrade.

Clethrionomys glareolus, bank vole, is the only species of Upper Pleistocene arvico-
lides which has archaic rooted molars. Morphology ol' grinding surface of the first lower
molar is not much varied, as it is in other species of Quatemary arvicolides. The com-
monest morphotype is one with broad-linked enamel triangles T1 and T2, broad-linked
T4 and T5. and T5 widely connected with anterior loop (Fig. 33).

Remains from some of Upper Pleistocene localities in Poland and Bacho Kiro cave
in Bulgaria (Nadachowski, 1982, 1984), show reduction of the lower first. molar, from
the early beds of the Last Glacial towards younger and Holocene strata, but the specimen
from our locality is too small for correlation.

Bank vole populates deciduous and coniferous forests, and areas covered with woods
and slirubs. Modern species is native to Europe from England southward to Balkan. Its
area in Upper Pleistocene is almost the same. only it was conmioner in central and west-
em Europe during warm phases of the Last Glacial (Nadachowski. 1982).

Arvieola terrestris (Linnaeus, 1758)

Smolucka cave: 4 M1 sup. dext.. 5 M3 sup. sin., 3 M3 sup. dext.. 3 M1 inf. sin.. 3 M1 inf.
dext., 3 fragmented M.
Facult.y of Mining and Geology in Belgrade (Dimitrijevic¢, 1991).

Vasiljska cave: M1 sup. dext.
Faculty of Mining and Geology in Belgrade.

Vrelska cave: Natural History Museum in Belgrade (A. terrestris, A. cf. mosbachensis
Schrn.. Markovi¢ and Pavlovié, 1991).

Petnicka cave: fragment of molar.
Faculty of Mining and Geology in Belgrade.

Water vole, Arvicola terrestris. is the largest among Upper Pleistocene arvicolides found
in cave deposits of Serbia; its presence in Vasiljska and PetniCka caves is identified on single
molars. Single morphotype on the first lower molar and three morphotypes on the tliird upper
molar are found in Smolucka cave (Dimitrijevi¢, 1991).
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Water vole is an eurythermal species whose distribution is greatly dependent on the
proximity of water. In Europe. it occurs in Upper Pleistocene roughly in the same re-
gions as at tlie present time, both in warm and cold phases, though fewer than other ar-
vicolides (Nadachowski. 1982).

In addition to cave deposits, remains of water vole are found in loess of Belgrade
(Arvicola sp., Stevanovi¢, 1939).

Microtm (Terricoia) subterraneus (de Selys-Longschamps, 1836)

Smolucka cave: 38 M1 (15 sin., 23 dext.).
Facultv of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Vasiljska cave: 2 mandibles dext. (MI, 2); 7 M1 inf. (4 sin., 3 dext.).
Faculty of Mining and Geology in Belgrade.

Vrelska cave: Natural History Museum in Belgrade (Markovi¢ and Pavlovié. 1991).

Morphologic analysis of relalively abundant lower first molars from Smolucka cave
revealed a form similar with remains of the same genus from Bacho Kiro cave of Bul-
garia (Dimitrijevi¢, 1991). The Bacho Kiro remains are from layers 4-13 (164 first
lover molars) primarily identified as Pitymys subterraneus (Kowalski and Nad-
achovvski. 1982; Nadachovvski, 1984). As the result of a new, discriminant analysis
of the same material. new species Microtus (Terricoia) grafi (Brunet.-Lecomte. Nad-
achovvski et Chaline, 1992) was det.ermined, which is intermediate between M.(T.)
subterraneous and M.(T.) multiplex (Fatio) (Brunet-Lecomte, Nadachovvski et
Chaline. 1992).

Fossil remains are known only from the mentioned localities. T. subterraneus is a
relatively common species of the recent. fauna of Serbia. populating its entire t.erritory,
excluding the south. whereas other species of the same genus, T. multiplex (Fatio) and
T. savii (Selys-Longschamps), have a limited distribution (Petrov, 1992).

It is found in Europe from France to Romania in the Riss, and on Balkan peninsula.
in Romania. Bulgaria and Greece, it is present through the Wurm (Nadachowski,
1982). The species populates at present the regions from France across central Europc
and Ukraine to the Don river. but not as far as the Baltic and Medit.erranean coasts
(Niethammer. 1982b). It is found in various habitats.

Microtus arvalis (Pallas, 1779) and M. agrestis (Linnaeus, 1761)
(Fig. 34)

Smoluéka cave: 131 M1 inf. sin.. 127 M1 inf. dext., M2 sup. dext.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Vasiljska cave: 3 M1 inf. sin., 3 M1 inl'. dext.
Faculty of Mining and Geology in Belgrade.
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Vrelska cave: Natural History Museum in Belgrade (Markovi¢ and Pavlovi¢, 1991).

Petnicka cave: mandible sin. (MI. 2), 2 VII inf. juv.
Facult.y of Mining and Geology in Belgrade.

Arvicolides of the group M. arvalis/agrestis are the commonest arvicolides in caves
of Serbia. Their specific ideriti fication. or discrimination, is not easy. for a few specimens
even impossible, because morphologic features and sizes of the two species are very
similar. Morphological analysis on a total of 258 lower first molars, found in Smolucka
cave, proved the presence of both species (Dimitrijevi¢, 1991).

Numerous remains of the two vole species from Upper Pleist.ocene of Europe were
mostly identified as M. arvalis/agrestis group or M. arvalis. They populate a. present. pre-
vailingly farmland; in the Pleistocene, they probably were inhabitants of open land
(Nadachovvski, 1982).

Microtus (Chionomys) nivalis (M artins, 1842)
(Fig. 35)

Smoluc¢ka cave: 15 M1 inf. sin., 21 M1 inf. dext.
Faculty of Mining and Geology in Belgrade (D imitrijevié¢, 1991).

Vasiljska cave: 2 mandibles sin. (I, M1, 2).
Faculty of Mining and Geology in Belgrade.

Vrelska cave: Natural History Museum in Belgrade (Markovi¢ and Pavlovié, 1991).

Remains of snow vole lower first molars, used to distinguish it from other arvico-
lides with hypsodont. molars of similar sizes, were found in Smolucka, Vasiljska and
Vrelska caves. Two morphotypes are recognized on specimens from Smoluc¢ka cave, one
with isolated T5 (nivalid) and the other with T5 broadly linked with anterior loop (ni-
valid-rattecipid); the lovver left first molar from Vasiljska cave, shovvn in Fig. 35, is of
the latter morphotype.

Snow vole has purely insular distribution in Europe. The northemmost area is High
latra. ancl on Balkan peninsula it is found in Yugoslavia, Greece. Romania, Bulgaria
(Krapp. 1982). The northern border of its distribution in Upper Pleistocene is southem
England and Harz (Koenigswald, 1985). It was found in La Adam cave in Romania
(Dumitrescu et al., 1963). Bacho Kiro cave in Bulgaria (Nadachowski, 1984), and
Crvena Stijena in Montenegro (Malez, 1967).

Lagurus lagurus (Pallas, 1773)
(Fig. 36)

Vrelska cave: mandible sin. (MI-3), mandible dext. (MI, 2), maxilla sin. (M2, 3), maxilla dext.
(MI-3).
Natural Hist.ory Museum in Belgrade (Pavlovié and Markovi¢, 1991).



318 V. Dimitrijevi¢

Remains of steppe lemming are described from Vrelska cave (Pavlovi¢ and
Markovié¢, 1991). On the evidence of these fossils, the southem border of its area in the
Upper Pleistocene has been revised: the scanty fossil remains of the species were known
from caves of Great Britain, France, Hungary. Poland, Romania. and Crimea (Kowalski,
1967). | ’he recent species lives in steppes and semideserts, west of Poltava region to the
Yenisey steppe. westem and southem Mongolia and northem China (Sokolov, 1990).

Hystrix sp.

Smolucka cave: teeth marks on a large mammal bone fragment.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Not a single tooth or bone of porcupine has been found in cave deposits of Serbia.
Nevertheless, the presence of this rodent is substantiated in Smolu¢ka cave by a long
bone fragment of a large mammal, which bears characteristic marks of porcupine teeth
(Dimitrijevié. 1991).

The species has a notable significance in dating. It is associated in Europe with
vvarm intervals of the Upper Pleistocene. Il.s remains have been found in interglacial de-
posits of Gemianv, France. Moravia, Italy, Parska Golobina in Slovenia (Rakovec,
1961). j-layer (late R/W) of Vetemica in Croatia (Malez, 1963).

Modem species populates northern Africa, and in Europe it has been proved only in
Italy, from Sicily to Tuscany, where it lives in regions of scarce vegetation, low shrubs,
and thin woods (Niethammer. 1982c).

Carnivora

A relatively large number of camivores, from large to the smallest. Pleistocene spe-
cies. are found in cave deposits. Additionally to cave bear. the dominant. species in each
of studied caves of Serbia, remains have been found in many localities of cave hyena,
woli' and fox. Only single or few fossils have been found of other carnivorous species.
The abundant. and diverse fossil fauna of carnivores in cave deposits is explained primar-
ily by the suitability of caves for hibemation of some species, or as temporary shelters
for almost all camivorous species.

Canis lupus Linnaeus, 1758
(Figs. 37. 38; Tab. 3; PL. VI. Fig. 1)

Risovaca: occipital pan of cranium with condyles; 5 mandibles; 2 dext. (one with P3, P4.
M. other with P3. P4). 3 sin. (one with P2-M2 and alveolus for M3, second with P2-M2,
without alveolus for M3. and tliird with M1); 13 sup, sin., 2 C sup., 9 C inf., P4 sup. sin., 2
M1 sup.. 2 P4 inf.. 6 M1 inf., 5 humeri (1 complete. 4 ftagmented); fragment of ulna. femur
dext.dist... 3 calcanei. 2 Mc Il. 2 Mc lll. 3 Mc V. Mt Il. Mt IV. Mt V, 3Ph 1

Museum in Arandjelovac (Rakovec, 1965).
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+ + +

mandible sin. (P3-M2, alveolus M3), | indet., 2 C sup. sin., 5 C inf.: 2 sin., 3 dext.; P4 inf,
ilagm. M1 sin., fragm. M1 dext., 6 vertebrae (1 cervical, 1 thoracal, 1 lumbal, 3 caudal), 4 radii:
sin. dist., 3 dext.: 2 prox., 1 dist.; 2 ulnae: sin. prox., dext. prox.; tibia dext., 3 calcanei: 1 sin., 2
dext.; Mc | sin., 5 Mc II: 2 sin, 3 dext.: 1 complete, 1 prox., 1 ?subadult.; Mc Il sin., 3 Mc IV
sin., Mc V dext., 7 Mp indet.., 10 Pli I, 5 Ph Il, Ph IIL.

Faculty of Mining and Geology in Belgrade.

Smoluéka cave: 2 Mc Il sin., Mt Il dext., Ph I.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Vasiljska cave: tibia dext. dist.,, Mc V dext.
Faculty of Mining and Geology in Belgrade.

Vrelska cave: humerus dext. dist., Mt 11l dext.
Natural History Museum in Belgrade (Canis sp., Markovi¢ and Pavlovié, 1991).

Pecina u crvenim stenama: tibia sin. dist.,, Mt V dext.
Faculty of Mining and Geology in Belgrade.

Jerinina cave: National Museum in Belgrade (M arkovi¢-Marjanovic, 1968).

Wolf is found in relatively many localities, bnt there is a paucity of fossil remains,
dominantly fragmented postcranial skeleton elements. The only partial exception is Ri-
sovaca, where the fossils are more abundant, including six lower jawbones. Their de-
scriptions and sizes, except a left jawbone (Pl. VI, Fig. 1) in the collection of the Bel-
grade Faculty of Mining and Geology, and dimensions of some postcranial skeleton ele-
ments are given by Rakovec (1965). Jawbones belonged to individuals of different ages
and do not possess particular morphologic features, except a left jawbone from the col-
lection of Arandjelovac Museum with P2-M2 but without developed alveolus for M3.
This is not peculiar of canides; it has been noted on fossil remains (Argant, 1991).

Rakovec (1965) deduces from the dimensions of jaws, teeth and postcranial skele-
tal elements that the wolf from RisovaCa belongs to small, steppe wolves, which pre-
sumably lived in Europe during warm stages, unlike large wolves from tundra who ex-
isted in cold stages of the Upper Pleistocene (Thenius, 1960).

Figure 37 shows that the size of the lower first. molar of the Risovaca wolf is much
smaller than of the teeth found in many Pleistocene localities of Europe.

Also, sizes of metapodial bones- from different Upper Pleistocene localities of Serbia
(Fig. 38, Tab. 3), compared with those from Vetemica and the recent wolf of Vojvodina,
indicate the low stature of the Pleistocene wolf of Serbia.

Wolf lives in t.emperaturely and vegetationely very different. habitats, so its presence is
not indicative for climatic and ecological interpretation. The species distribution in Europe in
the Upper Pleistocene is not essentially different from recent ones (Musil, 1985).



320 V. Dimitrijevi¢
Vulpes vulpes (Linnaeus, 1758)

Risovaca: 4 mandibles: sin. (MI-2). 3 dext. (one with P1-M2, second with M2. alveolus
for PI1-4 and M3. third with P2): 2 C sup. dext.. 2 C inf. dext, fr. MLl inf. sin,, humerus
sin. dist.. femur dext. dist.. astragalus dext,, fragment Mp.

Museum in Arandjelovac (Vulpes vulpes crucigeia Bechst.., Rakovec, 1965).

+ + +

mandible sin. (fragment M|, P3. 4. alveoli PI, 2), 6 C.

Faculty of Mining and Geology in Belgrade.

Smolucka cave: 2 skull fragments (frontal bone fragment., oecipital bone with condyles),
mandible dext. (with all alveoli), mand. dext. (MI. 2), mand. sin. (M2). fragm. mand.
dext., 3 C sup., 4 humeri (1 complete, 1 prox,, 2 diaphyses), 3 radii (1 prox., 2 dist.),
ulna dext... calcaneus dext.., Mt. 1. Mt Il (1 complete, 1 prox.), Adt IV prox., Mp dist.
Faculty of Mining and Geology in Belgrade (Dimitrijevié, 1991).

Vasiljska eave: Mt IV dext. prox.
Faculty of Mining and Geology in Belgrade.

Vrelska cave: humerus sin. dist., radius sin. dist.
Natural History Museum in Belgrade.

Petnicka cave: | indet, 2 M1 inf., 5 Ph I.
Faculty ol' Mining and Geology in Belgrade.

Peéurski kamen: fragment mandible sin.
Institute of Quat.ernary Geology and Paleontology of the Croatian Academy of Sciences
and Arts in Zagreb (Vulpes vulpes crucigera Bechst., Malez and Salkovié, 1988).

Golema dupka: Mc V dext.
Faculty of Mining and Geology in Belgrade.

Jerinina cave: National Museum in Belgrade (Canis vulpes, Markovi¢-Marjanovi¢,
1968: Vulpes vulpes crucifera, Gavela, 1988).

Like wolves. fox remains are found in a quite large number of localities. but few in
each. On the basis of lower jawbone sizes and the width of second lower molar, the re-
mains from Risovaca and Pecurski Kamen are identified as belonging to subspecies Vul-
pes vuipes crucigera Bechst. (Rakovec, 1965, Malez and Salkovi¢, 1988) charac-
terized by low stature. In contrast. size of some remains from Smolucka cave suggest
large representatives of the species (Dimitrijevi¢, 1991).

The fox is adapted to a wide range of ecological conditions. It continues the exis-
tence into the Holocene in similar distribution area.
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Ursus arctos Linnaeus, 1758
(Fig. 39. 40; Table 4, 5; PI. I, Fig. 2; PL. 1V,
Fig. la, b. ¢, d; PL. V, Fig. 1; Pl. VIII, Fig. 2)

Risovaca: cranium. M1 inf.
Faculty of Mining and Geology in Belgrade.

Smoluéka cave: M1 inf., Mc IV, Mt V
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Vasiljska cave: pelvis dext., humerus sin., polex sin., scapho-lunare sin.. magnum dext.,
pyramidale sin.. Mc | sin., Mc Il sin., Mc IV sin.. Mt 1ll sin., Mt IV sin.. 6 Ph 1. 3 Ph
[1. 3 Ph Il

Faculty of Mining and Geology in Belgrade.

Pecurski kamen: several complete and fragmented long bones; metacarpal and metatarsal
bonnes; Ph III.

Institute of Quat.ernary Geology and Palaeontology of the Croatian Academy of Sciences
and Arts in Zagreb (Ursus arctos priscus (Goldf.). Malez and Salkovic¢, 1988).

Ceremosnja: mandible sin., radius dext.
Faculty of Mining and Geology in Belgrade.

Ledena cave: 13 inf. sin., 2 M3 inf. dext.
Natural History Museum in Belgrade.

The presence of Upper Pleist.ocene brown bear was previously recognized only in
Smoluéka cave (Dimitrijevi¢, 1991). While collection of Arandjelovac Museum does not
include a single skelet.al element of this species from Risovaca, a well preserved skull and a
lower first molar, from tlie first year of the excavation are found in the Risovata material
kept. in the Belgrade Faculty of Mining and Geology. Also, in the assemblage of 1984 exca-
vation in Ceremosnja, Malez did not lind brown bear remains, though there is a description
of cave bear from this cave stating that. some dimensions, particularly humerus and fibula
lengths, are "minimal, even smaller than the smallest in the variation range for Ursus spe-
laeud' (Malez and Salkovi¢, 1988). But., the assemblage from 1965 research in Cere-
mosnja includes a very well preserved left. lower jawbone and a right radius. Comparatively
numerous remains have been found in Vasiljska cave.

The skull from Risovala is reconstructed from a large number of fragments, with
only interorbital and central cranium base bones missing (Pl. I, Fig. 2; PL. IV, Fig. Ib).
Dorsal profile ol' the cranium is arctoid in type, slightly concave in interorbital region.

High and robust. sagittal crest and massive canines indicate that the skull belonged
to a male, and the completely ossified sutures and much worn premolar and molar
crowns that it was an old animal.

All alveoli for incisors and the much abraded right lirst incisor have been preserved.
The right and left. canines have apical wear marks and narrow oral-mesial wearing sur-
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faces formed by frietion with lower canines. Complete jugal teeth row is preserved both
in the right and left maxillae (PIl. IV, Fig. Ib).

Behind canines are small first premolars. In front of fourth premolars, separated by
short diastema, are third premolars which have elongated crowns, well developed main
cone and cingulum on lingual side. Crown of third right. premolar is distorted, having the
longer tooth axis perpendicular to the teeth row.

Upper jaw and palatine bones of the right half of the skull are not perfectlv recon-
structed; hence the wrong impression of ext.reme asymmetry of the left and right. teeth
rows, and the reason why lengths of only left teeth row are given (Tab. 4). There is,
however. certain asymmetry in tlie two jaw halves. Crowns of the first. and second mo-
lars are abraded to different levels, which is manifested in greater wear of the left than
the right. molars. and different, part.ly irregularly sloping vvearing face in the left second
molar.

Though the jugal teeth crowns are wom out, they show distinet arctoid features.
Fourth premolar is triangular in outline with deuterocone post.eriorly located and rela-
tively narrower crown than in cave bear. Upper first molar has posterior lobe broader
than the anterior one. unlike the speleoid evolut.ionary group of bears which have the op-
posite lobe relationship (Ballesio. 1983). The 3ast upper molars also are arctoid in pro-
portions and have moderat.ely elongated talon.

A very well preserved lower left jaw-bone (Pl. V, Fig. 1) was lound in Cere-
mosnja, with only extemal walls of alveoli for Il and 13 damaged and canine crown
orallv broken. It is distinctly different in size and morphology from the also wvell preser-
ved lower javvbone of cave bear from the same locality (Fig. 39, Tab. 5).

Fourt.h premolar alveoli are overgrown and filled with osseous matter. which sug-
gests that the tooth was broken or fell out while the animal was alive.

Alveolus for first. molar is on diastema behind the canine. Unlike the antecedant
species Ursus etruscus who possessed four premolars in the lower jaw, the descendants
of brown bear and of deningeri-spelaeus group are characterized by the reduction of an-
terior premolars. The reduction is greater in the deningeri-spelaeus group, thus the de-
scedant Ursus spelaeus always has tliree anterior premolars lacking. Brown bear com-
monly has first premolar, but the presence of second and third premolars is variable and
eomparat.ively rare. Hence, the mandible from Ceremo3nja is of arctos-t.ype.

Grinding faces of molars are t.oo much abraded to allow studv of the tooth crovwn mor-
phology'. However, contours of the crowns were not defomied by wvearing ol' grinding faces.
and show features chanicteristic of brown bear. First lovwer molar has the talonid relatively
broad compared with the length, wiiich is an arctoid characteristic (Rode, 1935).

Lengths of long bones of brovwn and cave bears are much overlapping, with the ex-
ception of greatest measures for males in particular populations of cave bear, and small-
est. measures for brovwn bear females; they differ, hovvever, in massivitv, which can be
illustrated by the ratio of distal end width and length. For brovwn bear radius from
Ceremosnja (Pl. VIII, Fig. 2), this ratio is 20.57, and for cave bear radius from the same
cave (Pl. VIII, Fig. 1) it is 25.78, for recent brovwvn bear it is 19.1-20.7 (Zapfe, 1946).
for cave bear from southvvestem France 22.2-29.4 (Prat et Tibault, 1976, in: Balle-
sio. 1983).
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Remains of brown bear from Ceremosnja, Risovata, and Vasiljska cave are larger in
size than the bones of recent European brown bear, and are within the variation range for
this species from Upper Pleistocene of Europe (Fig. 40, Tab. 4, 5).

Brown bear in Europe is known from the Middle Pleistocene, but its remains were
never numerous, excluding Great Britain (Ballesio, 1983). Its distribution during the Upper
Pleistocene was most likely limited by the cave bear expansion. Brown bear populates forests,
primarily coniferous, and also is adapted to different biot.opes, e.g. tudra (Musil, 1985).

Ursus spelaeus Rossenmiiller & Heinroth, 1794
(Figs. 41-49; Tabs. 6-10; PI. I, Fig. la, b, c, PL IlI, Fig. la, b, c,
PI. I, Fig. la, b, 2a, b, Pl. V, Fig. 2a. b, 3, 4a, b, PL. VIII. Fig. 1)

Risovaca: anterior part of the skull (frontal. nasal and maxillar); parietal and frontal part
of the skull; 2 maxillae dext. (M2); 2 maxillae sin. (P4-M2); maxilla sin. (M1-M2);
maxilla sin. (C and fragment P4); 45 mandibles: 14 dext., 31 sin.; 35 Il sup., 29 12 sup.,
163 13 sup., 32 Il inf., 29 12 inf., 78 13 inf.. 82 C sup., 75 C inf., 159C indet... 20 P4
sup.. 46 M1 sup.. 61 M2 sup., 20 P4 inf.. 74 M1 inf., 119 M2 inf., 60 M3 inf..17 Dc.
2 D4 sup.: 10 atlas, 3 epistropheus, numerous cervical. thoracal and lumbal vertebrae, 14
fragmented humeri, 11 ulnae (1 complete, 1 juv.), 19 radii (3 complete, 1 juv.), 23 fe-
muri (2 juv.), 19 tibiae (5 complete, 1juv.), 7 fibulae, 40 os penis (2 complete), 21 pa-
telae. 44 calcanei, 51 astragali. 39 Mc I, 39 Mc Il, 65 Mc 1llI, 40 Mc IV, 40 Mc V, 43
Mt 1. 54 Mt Il. 18 Mt IlI, 130 Mt IV. 21 Mt V, 308 Ph I. 89 Ph Il. 63 Ph Il

Museum in Arandjelovac (excavations 1953-1961; Rakovec, 1965).

+++

Two skulls; 9 P4 sup., 18 M1 sup,, 34 M2 sup., 9 P4 inf,, 20 M1 inf,, 51 M2 inl.. 21 M3
inf., 5 Mc I. 15 Mc II. 16 Mc Ill, 19 Mc IV, 11 Mc V, 4 Mt I, 5 Mt I, 8 Mt 1ll, 11 Mt
IV. 10 Mt V.

Museum in Arandjelovac (excavations 1975-1977)

+++

2 fragments of juvenile skulls; maxilla with alveoli for incisives and damaged alveoli for ca-
nines; 9 hyoid bones; 6 mandibles: 4 adult, 2 juvenile; 29 11/2 sup. (14 sin.. 15 dext..). 31 13
sup. (11 sin.. 20 dext.), 17 1l inf. (5 sin., 12 dext.), 28 12 inf. (14 sin., 14 dext.), 35 13 inf.
(16 sirn. 19 dext.), 35 | indet.. 61 C: 7 sup. (5 sin, 2 dext.), 14 inf. (8 sin.. 6 dext.), 40 in-
det.; 10 P4 sup. (2 sin., 8 dext.), 11 M1 sup. (5 sin., 6 dext.), 16 M2 sup. (9 sin.. 7 dext.).
20 P4 inf. (11 sin.. 9 dext.), 28 M1 inf. (15 sin., 13 dext.), 12 M2 inf. (7 sin. 5 dext.), 12
M3 inl'. (6 sin., 6 dext.), decidous teeth: 53 Dc, D4 inf. sin., 9 vertebrae: 1 atlas, 2 cervical,
2 thoracal. 1 lumbal, 3 indet.. 2 pelvis : 1adult, 1 juv., 3 humeri: 1 fragment diaphysis adult,
1 juv. dist.. 1 fragment diaphysis juv.. 7 radii: 4 fragm. adult, 3 juv., 2 ulnae. 2 fragm fibu-
lae, 3 patelae: 2 sin., 1 dext., 3 scapho-lunare: 2 sin.. 1 dext,, 7 naviculare: 5 sin.. 2 dext.,, 3
unciforme sin,, 4 magnums (2 sin,, 2 dext..), 7 pisifomies: 4 sin,, 3 dext.; 2 astragali: 1 sin,, 1
dext... 3 calcanei: 2 sin,, 1 dext.; 5 pyramidale: 4 sin,, 1 dext,, cuboid sin,, cuneifomi 3 sin,, 4
Mc I, 9 Mc Il. 7 Mc lIl. 8 Mc IV, 5 Mc V. 10 Mt I. 12 Mt Il, 17 Mt I1l. 21 Mt IV. 14 Mt
V; 95 Ph I, 7 Ph | juv,, 47 Ph 1l, 30 Ph Il

Faculty of Mining and Geology in Belgrade (excavations 1953-1957).
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Smolucka cave: Fragmented skull (oceipital and parietal part with gragments of zygomatic
arches and frontal bones), iiagment of juvenile skull, 5 maxillae: 1 with C. P4-M2; 1 with
MI. 2; 3 with incisors alveoli. 15 mandibles, 9 Il sup., 6 12 sup.. 12 13 sup., 8 Il inf., 7 12
inf.. 10 13 inf.. 21 C sup. & inf., 8 P4 sup., 11 M1 sup., 8 M2 sup., 3 P4 inf., 12 M1 inf,, 7
M2 inf.. 12 M3 inf.. 17 Id. 62 Cd, 2 D4 sup.. 2 D4 inf.. 27 vertebrae, 7 scapulae, 4 pelvis, 1
0s penis, 13 humeri. 13 radii, 5 ulni, 11 femuri, 15 tibiae, 1 fibulae, 4 patelae, 3 pisiformes,
3 scapho-lunare, 1 pyramidale, 2 carpales 4+5, 8 calcanei, 2 astragali, 5 cuboids, 5 Mc I, 5
Mc I, 4 Mc Ill. 9 Mc IV, 3Mc V, 2 Mt |, 7 Mt Il, 7 Mt I, 9 Mt IV, 6 Mt V. 10 Mp in-
det,, 20 Ph I, 9 Ph Il

Faculty of Mining and Geology in Belgrade (Dimitrijevié¢, 1991).

Vasiljska cave: 3 skull fragments (oecipital part, zygomatic arch, part of occipitalridge),
maxilla with C, 8 mandibles: 3 sin., 5 dext., I 1/2 sup. dext., C sup. dext., C juv., M2
inf., fr. C. 2 thoracal vertebrae (1 adult. 1 juv.), 3 lumbal vertebrae (1 adult, 2 juv.), os
sacrum. scapula sin. dist., fragment pelvis, 2 humeri (1 complete, 1 fragment of diaphy-
sis), 4 femuri (2 adult, 2 juv.), 2 tibiae, astragalus sin., 3 fragmented calcanei, 2 Mc II.
Mc IIl. Mc IV dext. (1 adult. 1juv.). Mc V, Mt Il sin., 1Ph I. 3Ph Il, 3 Ph Il

Faculty of Mining and Geology in Belgrade.

Vrelska cave: 1 skull, fragment mandible sin., fragment mandible dext. (MI. alv. M2).
thoracal vertebra, humerus sin. dist., humerus sin. juv. dist., ulna juv. sin., fragment fe-
mur juv. sin. prox.. 0S penis.

Museum in Bela Palanka.

+++

M2 dext.. juvenile thoracal vertebra, scapula dext., ulna dext. prox., femur dext. prox.
Natural History Museum in Belgrade (Markovi¢ i Pavlovié, 1991).

Petnicka cave: 2 skulls, 1 occipital part of the skull, 5 maxillae: 1 sin. (alv. 11-13), 1
sin. (C, alv. 11-3, P4). 3 dext.: 1 (C, P4-M2), 1 (P4), 1 (MI-2), 15 mandible: 5 adult
(3 sin.. 2 dext.), 10 juvenile (6 sin.. 4 dext.), 2 hyoid bones. 2 11/2 sup., 13 sup., | sup.
indet.. 2 Il inf. 2 12 inf.. 4 13 inf., 11 inf. indet.. 11 indet., 11d, 10 Csup., 8 Cinf,, 4
Cd. 5 P4 sup. (3 sin., 2 dext.), 3 M1 sup.(l sin.. 2 dext.), 5 M2 sup. dext., 2 P4 inl.
sin.. 5 M1 inf. (2 sin.,, 3 dext.), 5 M2 inf. (2 sin., 3 dext.), 2 M3 infsin., fr. M. D 4
sup., D4 inf.. 5 atlas, 8 cervical vertebrae. 7 thoracal, 6 lumbal, 1 caudal, os sacrum.
scapula juv.. 4 pelvis, 23 humeri (7 adult, 16 juv.), 7 radii (6 adult, 1 juv.), 11 ulnae (10
adult, 1juv.), 15 femuri (8 adult. 7 juv.), 9 tibiae (4 adult, 5 juv.), 2 patelae. 3 polex,
scapholunare, 3 astragali, 3 calcanei, 2 Mc I, 2 Mc II, 6 Mc Il (1 juv.), Mc IV juv.. 2
Mc V (1 juv.), Mt I, 2 Mt II, Mt I juv.,, 3 Mt IV. 2 Mt V (1 juv.), 4 Mp indet, 14 Ph
I (2 juv.),” 8Ph II. Ph I/l juv.. 4 Ph Ill.

Faculty of Mining and Geology in Belgrade.

++ +

numerous bones.

Institute of Quaternary Geology and Palaeontology of the Croatian Academy of Sciences
and Arts in Zagreb (National Museum in Valjevo) (MiloSevi¢, 1984).
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Pecurski kamen: skelet.al remains of all anatomical parts.

Institut.e of Quaternary Geology and Palaeont.ology of the Croatian Academy of Sciences
and Arts in Zagreb (Malez i Salkovi¢, 1988).

+ + +

2 radii juv. (1 sin., 1 dext.), scapula juv. sin. dist., pelvis neonat. Mc V dext.., Mt IH sin.

Faculty of Mining and Geology in Belgrade.

Ceremosnja: occipital part of the skull, fragment juvenile skull, maxilla sin. (MI, 2, alv.
P4). mandible dext. (M3), 3 mandible juv., numerous isolated teeth of upper and lower
jaw, 2 atlas, epistropheus, several cervical, thoracal, lumbal and caudal vertebrae, frag-
ment pelvis, 7 humeri, 4 radii, 1 ulna, 3 femuri, 6 tibiae, 5 fibulae. several patelae, Mp,
phalanges and sesamoid bones.

Institute of Quaternary Geology and Palaeontology of the Croatian Academy of Sciences
and Arts in Zagreb (Lazarevi¢ et al., 1988).

+ + +

occipital part of juvenile skull, fragment zygomatic dext., mandible sin. (M2, 3; alv. Il.
2. C. P4. M), 2 cervical vertebrae, 14 thoracal, 1 lumbal, 2 scapulae sin., 2 fragments
pelvis dext.., 4 humeri (2 dext., 2 sin.), 2 femuri dext. (1 adult, 1 juv., radius dext.., 2
tibiae (1 sin., 1 dext.). fibula dext.

Faculty of Mining and Geology in Belgrade.

PrekonoSka cave: skull (IlI. C. P4-M2 sin., MI, 2 dext.), fragment pelvis. scapula, 2
humeri. 2 ulnae, 2 femuri, 2 tibiae, astragali, calcaneus, tibiale, 4 tarsalia, 2 Mt. several
falanges.

Natural Hist.ory Museum in Belgrade (Ciri¢, 1952).

+ + +

3 skull fragments (2 occiptal, 1 frontal), scapula sin., ulha sin.

Natural History Museum in Belgrade (collected in 1956. by Dj. Miri¢, Museum curator).
+ + +

maxilla dext. (P4-M2), mandible dext. (P4), Il sup., 2 13 sup. sin.. Il inf. 4 C sup. (3
sin.. 2 dext.), 4 C inf. (2 sin., 2 dext.), 3 fragmented C, M1 sup. dext., 4 M2 sup. (3
sin.. 1 dext.), P4 inf. dext., M1 inf. dext., 3 M2 inf. dext.

(date and conditions of excavations unknown; Dimitrijevi¢, 1992a).

+ + +

fragment. juvenile brain case, mandible dext. (vertical ramus), mandible juv. dext. (Nfl), hy-
oid. 11 11/2 sup. (5 sin., 6 dext.). 3 13 sup. sin., Il inf. dext,, 1l/2inf. sim, C sup. sin,, 4 C
inf. dext,, 7 C indet.., 4 13 sup. sin., P4 sup. dext,, 2 M1 inf. sin,, 3 M2 inf. (2 sin,, 1 dext.),
M3 inf. dext... fragnient atlas, 2 cervical vertebrae. 6 thoracal, 3 lumbal. 1 caudal. 6 pelvis (3
dext,, 3 sin.). 4 humeri (2 adult sin,, 2 juv.), 2 radii juv,, ulna sin.. 2 tibiae (adult dext,, juv.
dext.). patella sin,, skapho-lunare sin,, astragalus sin,, 2 calcanei sin,, sesamoid, 2 Mc Il (1
sin. prox,, 1 dext.), Mc Il sin., Mc IV dext. prox,, 2 Mc V dext,, 3 Mt Il (2 adult sin,, 1
dext. juv.). 2 Mt Il dext.,, 4 M. IV (2 sin,, 2 dext.), 2 Mt. V sin. (1 adult, 1juv.), 5 Ph I, Ph
1. Ph Il

Faculty of Mining and Geology in Belgrade (archeological excavations 1985.godine).
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+ + +
2 skull fragments (1 adult. 1 juvenil), fragmenl. mandible (articular processus), mandible juv.
dext. with alveoius for M2), 13 sup. 11/2 sup.. | sup. indet., 3 I inf. indet.. C mand. sin., 4 C
indet., 3 C juv.. 2 P4 sup.. M1 sup.. M2 sup.. 3 M1 inf., M2 inf.. M3 inf., D3 inf.. D4 inf,,
2 atlas, 1 lumba). 1 caudal vertebra. 3 humeri (1 adult dist., 1 juv,. 1 neonat). 4 radii (3
adult, 1juv.).. 4 ulnae (3 adult. 1 juv.), fragment femu diaphysis, 6 femuri juv., 3 fibulae (2
adult. 1 juv.), tibia juv., 2 pelvis, patella, 2 scapho-lunare, pyramidale, polex, astragalus,
fragment calcaneus. cuneiforme 2. 23 Mp, 2 Mp prox.. 4 Mp juv., 5 Ph I, Ph Il. 2 Ph Il
Facultv of Mining and Geology in Belgrade (reconnaissance 1991. godine).

Golema dupka: 2 skull Iragment.s (juvenile brain cases), mandible dext.. (C), 3 mandible
juv. sin.. Il inf. dext... 13 inf. sin.. 4 C inf. sin.. 6 fr. C indet... fragrnent cervical vertebra.
humerus juv. diaphysis, ulna juv. sin., patella dext.. Mc IV dext., Mc V dext.. Mt Il sin.
prox.. Mt Il dext.. 2 Mt. V sin. prox., Mp juv.

Faculty of Mining and Geology in Belgrade.

Popsicka cave: skull fragment, 2 mandible (1 dext. with M2, 1 juv. sin. with alveolus
for C), 6 C. Dc, 4 1. P4 sup.. M2 inf, epistropheus. lumbal vert.ebra. 4 humeri (2 adult..
2 juv.). 2 ulnae. femur fragment diaphysis, 3 tibiae, 2 scapulae dist.. 3 pelvis. calcaneus.
Ph 1.

Facult.y of Mining and Geology in Belgrade.

Pedina u crvenim stenama: fragment juvenile skull, 2 mandible: 1 sin. (with alveoli fors
C-M2). 1 dext. (fragment horisontal ramus), hyoid. 2 13 sup. (1 sin., 1 dext.), 2 13
inf.sin.. 6 C (1 C sup. sin.. 3 C sup. dext., 1 crown fragment, 1 rooth), M1 sup. sin., 3
M2 sup. (1 sin.. 2 dext.), fr. M1 inf. sin., epistropheus, 1 cervical, 4 throcal, 3 lumbal
vertebrae. 2 humeri sin. dist., 3 ulnae (1 complete dext., 2 dext. prox.), radius juv. sin., 5
femuri (1 complete dext., 1 dist. sin. 2 fragm. diaphysis juv.), fragm. tibia dext. dist., 2
patellae (1 sin.. 1 dext.), skapho-lunare dext., magnum dext., naviculare dext., pyramidale
sin., 2 calcanei (1 sin., 1 dext.), 2 pisiforme (1 sin.,1 dext.), 2 Mc 1 sin.,, Mc Il dext.., 2
Mc IV (1 sin.. 1 dext.). Mt I sin.. 4 Mt Il (3 sin., 1 dext.), Mt lllsin.. 2 Mt IV (1 sin.,
1 dext.), 4 Mt V (1 sin. prox., 3 dext.). 8 Ph I, 2 Ph I, 2 Ph Il

Facult.y of Mining and Geology in Belgrade.

Ledena cave: 1 fragmented skull, 22 fragmented upper jaws, 46 other skull fragments.
30 mandibles, 3 Il sup., 2 12 sup., 3 13 sup., 1 13 inl.. 22 C sup., 20 C inf, 3 P4 sup.,
6 ML sup.. 5 M2 sup., 1 P4 inf, 8 M1 inf., 11 M2 inf, 7 M3 inl', 22 atlas, 11 epistro-
pheus. 55 cervical, 77 thoracal, 85 lumbal vertebrae, 10 fragments os sacrum, 32 scapu-
lae, 36 pelvis. 55 humeri (37 adult., 18 juv.), 64 radii (44 adult. 20 juv.). 70 ulnae (68
adult. 12 juv.), 69 femuri (55 adult, 14 juv.), 69 tibiae (46 adult, 23 juv.), 7 fibulae. 1
patella, 3 scapho-lunare, 2 pvramidale. 3 pisifonne, 1 carpale 1. 1 carpale 3, 15 calcanei.
17 astragali, 4 Mc I, 12 Mc II. 23 Mc lll, 14 Mc IV, 20 Mc V,7Mt |, 14 Mt Ii, 21
Mt IIl. 4 Mt IV. 13 Mt V, 8 Ph I, 3 Ph IL.

Natural History Museum in Belgrade (Kosani¢, 1992).
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Lazareva pecina: numerous bones.
Material lost (Zujovié¢, 1989, Cviji¢, 1891b).

Jerinina peéina: C sup., M2 sup., fragment mandible (M3); various skeleton parts.
National Museum in Belgrade (Markovi¢-Marjanovié, 1968; Gavela, 1988).

Kovaeeviéa pe€ina: skull fragment (C, P4-M2, alv. 11-3 sin. & dext.), 5 liagments juvenile
skulls, 2 maxillae (1 sin. with alveoli for M1-M2, 1 dext. with alveoli for P4-M2), 31 mandibles;
22 adult/subadult; 13 sin: 1 (fragm. M3, witli alveoli for C and P4-M2), 1 (C, fragm. MI. M2,
M3, alv. P4), 2 (alv. C-M3); 4 (alv. C-M3), 1 (alv. C-P4), 2 (alv. C-MI), 1 (av. MI-2), 1
(alv. V12-3), 9 dext.: 3 (alv. C-M3), 1 (alv. C), 1 (alv. M2-3), 4 fragnients vertical ramus; 9
juv.: 3sin: 1 (alv. C-MlI). 1 (alv. C), 1 (alv. MI-3); 6 dext: 1 (C, alv. P4-M3), 1 (C, alv.
P4-M1), 4 (alv. C-M3); Il sup., 13 sup., Il inf,, C sup.. 2 C inf,, P4 sup. dext. 2 M1 sup. (1
sin.. 1 dext.), 7 M2 sup. (4 sin., 3 dext,, M1 inf. sin,, 6 M2 inf. (1 sin.. 5 dext), 2 M3 inf. (1
sin.. 1 dext.), 2 atlas, 1 cervical, 2 thoracal vertebrae, os sacrum, 4 scapulae juv. (3 sin,, 1 dext.),
10 fragments pelvis (4 adult, 6 juv.), 30 fragments diaphysis humeri (15 adult.. 15 juv.), 10 radii
(5 adult. 5 juv.), 18 ulnae (12 adult. 4 subadult, 2 juv.), 19 femuri juv,, 13 tibiae (9 adult. 4 juv.),
calcaneus sin,, M. 1V sin. prox.

Natural History Museum in Belgrade.

Salitrena cave: scapho-lunare sin., Mt V sin., Mp indet. dist.
Petnica Research Station.

Ravanicka cave: maxilla dext. (C, MI, M2), 5 mandibles (3 sin.. 2 dext.)9 C sup.. 12
C inf.. M1 sup. dext., M2 sup. dext., 2 M1 inf., 3 M2 inf., 4 M3 inf.
Natural Hist.ory Museum in Belgrade (Ciri¢, 1952).

Visoka cave: 68 | sup,, 28 | inf,, 19 C sup,, 15 C inf,, 13 P4 sup.. 15 M1 sup,,18 M2 sup.. 10
P4 inf.. 27 M1 inf,, 25 M2 inf., 13 M3 inf.; numerious other skeletal parts..

Institute of Quaternary Geology and Palaeontology of the Croatian Academy of Sciences
and Arts in Zagreb (National Museum in Valjevo) (MiloSevié¢, 1984; Paunovi¢, 1991).

Pecina kod Senja: maxilla dext. (P4-M2).
National History Aduseum in Belgrade (Ciri¢, 1952).

Odljarska cave: mandible sin. juv. (fr. C, P4, MI. M3), C inf. dext.
Faculty of Mining and Geology in Belgrade.

Cave bear is the dominant species in Upper Pleistocene cave deposits of Serbia; its
remains liave been found in all explored localities. In many of tliese localities. it is the
only identified species.

Cave bear can be distinguislied from other species of the same genus by teeth, cra-
nial and post.cranial skeleton elements, by its size and robustness.

The collection of the Faculty of Mining and Geology includes a skull from Pre-
konoSka cave which has well marked glabella, characteristic of cave bear (Pl. I. Fig. la.
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Pl. 1l, Fig. la. b, c). Only articular surfaces with the lower jawbone are partly damaged
and alveoli from wvhich all teeth have fallen out. Size of canine alveoli, strong sagittal
ridge, and overall robustness of the skull (Tab. 6) suggest an adult, quite old, male. Al-
rnost all cranial sutures are ossified, except those between maxillar and nasal bones, and
alveoli for upper second molar contain root fragments which are fdled with cement. Pal-
ate is fine pitted, which indicates the initial stage of osteoporosis.

Another skull from PrekonoSka cave, kept. in the Natural History Museum in Bel-
grade. also has marked glabella (Ciri¢, 1952: Pl. XI. XII) and is similar in size (Tab.
6), by which both skulls belong to strong-built males of cave bear.

Two well preserved skulls (Pl. I, Fig. Ib, ¢, PI. 1ll, Fig. la, b, 2a, b) are found in
Petnicka cave (Dimitrijevi¢, 1994a). Differences in size and morphology. a result of
marked sexual dimorphism, are very well expressed in the skull profde contours. The
larger skull has strong sagittal ridge and protruding glabella, indicating a male, wvhich is
suggested also by large medio-lateral width of canine alveole. The smaller skull has gla-
bella less protruding. sagittal ridge less developed, and canine alveole much smaller, all
indicating a female of cave bear. The difference of age of the two specimens is insignifi-
cant: skull of the female has cranial sutures and palatine suture ossified, and premolar
and molar crovvns abraded by use; skull of the male shows only sections of maxillar na-
sal and palaline bone sutures. and first upper rnolar crown wvorn to dentine all over the
tooth crovwn. Both skulls belong to mature bears. Unlike canine volume, the difference in
the length of cheek teeth row (P4-M2) is small, 92.2 nnn for female and 94.1 rnm for
male.

The skull from Vrelska cave has the left part much damaged: a large pari of the
maxilla with all jugal teeth, palatine, temporal arch and part of cranial case are missing.
The right temporal arch is damaged as wvell. Incisors and upper first right molar fell oul
post-mortem from alveoli, whilst upper right fourth premolar and second rnolar are pre-
served in alveoli, upper right canine and left canine are broken at crovwn base. The skull
has typical features of a cave bear, best manifested in the prominent fronlal bone and the
morphology of teeth. It is the skull of an old cave bear male. Its age is indicated by the
wear of the occlusal surface of cheek teeth (upper second molar is lingually wom to the
root. and enamel of the upper fourth premolar is completely abraded, the crovwvn linguallv
being only 2 nnn high). Also, cranial sutures are mostly ossified. only those betvveen na-
sal and maxillar bones can be discerned. The sex of the animal is indicated by the size
of the skull. size of canines, and prominent. sagittal and occipit.al ridges.

A particular feature of this skull is the asymmetric frontal bone - right frontal bone
is more prominent than the left one.

A black coat. of manganese oxide on the left. skull surface and carbonate coat on
occipital condyles as far as the occipital ridge on the left side indicate that before being
sediment-covered and fossilized. the skull lay sideface on wet ground. Also. gnawving
traces (from rodent incisors) are nol.ed on lhe left lateral margin of nasal cavitv.

The abundant assemblage from Risovaca cave contained onlv two relativelv pre-
served skulls of cave bear. One has the incisive part perfectly preserved; all alveoli are
intact. only incisors have fallen out. Of other teeth. right. canine is apically broken. and
left canine iacks most of the crowwn; right P4 is anteriorly broken, both roots of left P4
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are broken in alveoli; right M1 is anteriorly broken, and right M2, left M1 and M2 are
whole. Tooth crowns are vwom. which suggests skull of an old animal.

A partiicularity of the skull dentition is the presence of an alveolus for another pre-
molar. below alveoli for left and right P4, on either side of the jaw. The left alveolus is
smaller (4.5 mm long) and very shallow. The question is. had this tooth a root at all and,
if so, was it functional, or the alveolus got filled with osseous substance after it fell out..
The right alveolus of the "extra" premolar is alightly larger (6.1 mm long) and deeper.

The other preserved skull from RisovaCa has been reconstructed from many fragments.
The only preserved teeth are the whole right M2 (protoconid and lingual row of cusps are
abraded. suggesting skull of an adult) and the labial crown walls of the left and right. first
upper molars. Glabella is much protruded. Like in the skull from Vrelska cave, the frontal
bone is asymmetrical: riglit half is liigher and more prominent. than the left.

Compared with cave bear skulls from Drachenhohle near Mixnit:z, one of the species
type localities (Fig. 41), skulls from PrekonoSka and Petnicka caves, and the skull with
asymmetrical frontal bone from Risovala, belong to large cave bear males and females;
the skull from RisovaCa, wvhich has alveoli for anterior premolars, according to basal
length and other dimensions (Tab. 6. Risovaca, 1), is one of very large specimens.

Lovver javvbones are numerous in most of localities, but. also much damaged. Com-
mon are also juvenile mandibles, and mandibles of subadult animals with all teeth, but
with molar cusps umvorn and jaw growt.li unfinished (Pl. V. Fig. 3). An exceptiion in
poor preservation is the lovver jaw from CeremoSnja, wvhich has some teeth lost, but all
processes in vertical ramus of the jaw perfectly preserved (Pl. V, Fig. 2a. b). The meas-
ures of lovver jaws and of mandibular teeth row are given in Tab. 7.

Numerous single teeth have been found in many localities; the distribution of lengths
and wvidths for upper and lower premolars and molars is given in Figs. 42-48. It can be seen
on the diagrams, that variations among localities are not significant for most of the measures.
Exceptions are the sizes of lower third molars from Kovaceviéa cave (a likely reason is the
prevailing presence of subadult specimens) and prevailingly small sizes of specimens from
Vasiljska cave (possibly owing to the older geological age of the remains).

Dimensions and proportions of postcranial skeletal elements (Fig. 49, Tabs. 8-10) also
are within the respective variation ranges for the cave bear; morphologic features are dis-
tinctly spelaeoid ones. Sizes of individual long bones (e.g. lengths of humeri from Smolucka
cave. radii from Petnicka cave, femurs from Smolucka and Vasiljska caves, Tab. 8) indicate
high stature of individual animals equivalent to the tallest cave bears in general.

The knowledge of variations and characters of the cave bear population, which in-
habited the territory of Serbia in the Upper Pleistocene, based on the available materials,
cannot be considered complete, but: it leads to the assumption that these bears wwere taller
than Upper Pleistocene populations in France and eastem Europe, approximat.ely equal to
the largest bears from Mixnitz cave. Austria. Also. on the wvhole. the cave bear from
Upper Pleistocene deposits of Serbia is higly speleoid in character, its dentition in par-
ticular. The presence of anterior premolars is noted only in one skull from Risovala.
Among the identified morphotypes on premolars and molars from Smolu¢ka and Pre-
konoSka caves (Dimitrijevi¢, 1991, 1992a), dominant are progressive morphotypes with
increased number of cusps, a characteristic of cave bear from the Last. Glacial stage.
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Skeletal elements on which pathological deformations can be recognized, character-
istic of cave bear from many European localities, are few; in Risovaca, these are an up-
per third incisor. a lower canine, a tibia, and fused first and second phalanges (Ra-
kovec. 1965). several other long bones with pathological deformations from Ledena cave
(Kosanié¢. 1992: PI. VI, VII), and only more or less progressive osteoporosis on cave
bear remains frorn other localities.

A high percentage of young animal remains is registered in all localities (including
those which yielded single or few fossils). Sexual dimorphism is notable in the cave bear
population of Serbia. same as in other European regions.

Cave bear is a Middle Paleocene descendant of Ursus deningeri Reichenau which
exist.s to and disappears in tlie Lasl Glacial stage. Cornpared with the modem brown
bear. this cave bear has a smaller area of distribution, the limiting factor being primarily
the expansion of karst areas (Kurten, 1978; Musil, 1985).

Meles meles (Linnaeus, 1758)
(Tab. 11; PI. VII, Fig. 5)

Risovaca: C inf. sin., radius prox., 2 femuri (1 dext., 1 sin. dist.), tibia dext. juv.
Museum in Arandjelovac (Rakovec. 1965).

+ + +

mandible dext. (C. P2-M1).

Facultv of Mining and Geology in Belgrade.

Smolucka cave: C sup. sin.. fragment ulnae dext.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Among badger remains from Upper Pleistocene deposits of Serbia, the most com-
plete is a right lower jawbone from Risovaca, damaged only orally at the alveolar level
of incisors and the canine, but still of measurable length. All processes of vertical ramus
are either intact or slightly damaged. The jaw belongs to an adult animal, according to
the complete row of teeth and slight apical vvear-marks of premolars and molars. Canine
and teeth of P2-M1 set are found in alveoli; Pl is broken a. the root, and M2 and all
incisors have lallen out from alveoli.

Fossil remains of Upper Pleistocene badger are not different, beyond the individual
or sexual variations of the recent species (Argant, 1991). The badger lower jawbone
from Risovaca is similar in morphology and size with Upper Pleistocene ones found in
Croatia and France (Tab. 11).

This species is found at present. in Europe, excluding the ext.reme south and north

(Van den Brink, 1957), predominantly in mixed vvood-and-meadovv lands, near vvater
bodies, and in other diverse biotopes.
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Mustela nivalis Linnaeus, 1766
(Figs. 50-51; Tab. 12)

Vasiljska cave: mandible sin. (P4-M2)
Faculty of Mining and Geology in Belgrade

A left lower jawbone from Vasiljska cave (Fig. 50) has the incisive bone only
slightly damaged. and the angular process broken at the base. The jaw has all alveoli
from which incisors, canine and anterior premolars fell out post mortem. There are three
mandibular foramina.

Morphologic similarities and partial overlapping of variation ranges for mandibles and
teeth, which increase the difliculty of differentiation between fossil remains of two species of
small marten, M. nivaiis and M. erminea (sexual dimorphism notable in both species: M. ni-
valis is smaller than M. erminea, but large males of M. nivalis can be bigger than small fe-
males of M. emiinea), were not an obstacle for identification of the mandible from Vasiljska
cave. because its dimensions fit those of M. nivalis female (Fig. 51, Tab. 12).

Mustela nivalis is an eurytopic species, largely independent. of Pleistocene climate
variations (Musil, 1985).

Mustela erminea Linnaeus, 1758
(Fig. 51; Tab. 13)

Smolucka cave: mandible sin. (MlI, alveoli for P2-M2), P4 inf. sin.
Faculty of Mining and Geology in Belgrade (Dimitrijevié, 1991).

Vasiljska cave: mandible sin. (M2, fragment MI)
Facultv of Mining and Geology in Belgrade.

Though fragmented, a left jaw from Vasiljska cave, second molar and the jawbone itself
(Tab. 13) of which only a part. of horizontal ramus with M2 and oral part of masseteric pit are
preserved, indicate that its size is much larger than that. of M. nivalis and that. it belongs to M.
enninea (Fig. 51), the species earlier described from Smoluéka cave (Dimitrijevié. 1991).

Ermine is native a. present to Europe, excluding peninsulas of Pyrenees, Apennines
and a part of Balkan (Van den Brink, 1957).

During cold episodes of the Pleistocene, ermine area also covered southem Europe,
where its remains liave been found in Portugal and Italy (St.ehlin, 1933), Slovenia
(Rakovec, 1959). and Croatia (Malez, 1963).

Crocuta spelaea (Goldfuss. 1823)
(Tabs. 14. 15; PI. VI. Figs. 2a. b. 3a. b , ¢, 4)

RisovaCa: 5 mandibles: 3 sin.: 2 (P2-P4). 1 (P3), 2 dext.: 1 (P2-P4); 1 (P3-P4). 13
sup.. 4 P1 sup.. 1 P2 inf. 2 P3 inf,, 4 P4 inf., 3 M1 inf.. Mc Ill, Mc IV, Mt V.
Museum in Arandjelovac (Rakovec, 1965).
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+ + +

mandible sin. (P2-M1)

Museum in Arandjelovac.

+ + +

fragment P4 sup. dexl.. 13 sup., Ph 1L
Faculty of Mining and Geology in Belgrade.

Smolucka cave: radius dext,, ulna dext., Ph II.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Petnicka cave: Mt IV sin.
Faculty of Mining and Geology in Belgrade.

Pecurski kamen: C sup. sin.. several skeletal parts.
Institute of Quaternary Geology and Palaeontology of the Croatian Academy of Sciences
and Arts in Zagreb (Malez and Salkovi¢, 1988).

Ceremosnja: coprolite.
Institute of Quaternary Geologv and Palaeonto3ogy of the Croatian Academy of Sciences
and Arts in Zagreb (Lazarevi¢ et al., 1988).

Golema dupka; Mt I sin.
Facultv ol' Mining and Geology in Belgrade.

Ledena pecina: mandible sin.. C inf. dext.
Natural History Museum in Belgrade.

Jerinina cave: National Museum in Belgrade (Hyaena spealea, Gavela. 1988).

Cave hyena is one of the commonest carnivores in Upper Pleistocene of Serbia. The
evidence of its presence are characteristic tooth traces on bones, and coprolite in
CeremoSnja cave (Lazarevi¢ et a3., 1988).

The best preserved lower jawbone from Risovaca (Pl. VI, Fig. 2a, b) was in the as-
semblage studied by Rakovec, but he missed to describe it. The javvbone is oral3y broken
at the canine a3vcole level. aboral3y wvithin the masseteric pit. The jaw belonged to an
old animal. according to the advanced vvear of crovwns.

A lovver javvbone fragment from Ledena cave (Pl. VI, Fig. 4) contains first molar
and fourth premolar in alveoli. The fourth premolar has apical vvear-marks on the main
and secondarv cusps. wliereas a part of the first molar crown was broken off and
smoothed by further vvearing. The occurrence of broken teeth by bone-crusliing in cave
hvenas has been known about I'rom other Pleistocene localities and already noted in mo-
lars of two lovver javs from Risovata (Rakovec, 1965).

Another fossil from Ledena cave is a lowver right canine (Pl. VI. Fig. 3a. b, ¢) with
apical vvear-mark and two weil differentiated ridges on the inner side of crown (me-
dio-lateral crovwn width 12.2 mm. anterior-posterior 14.9 mm).
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Sizes of mandibles and mandibular teeth suggest that eave hyena remains from Ri-
sovata and Ledena cave belonged to animals of various statures: large, medium. and
small (Rakovee, 1965) (Tab. 14) while metapodial bones from Risovala, Petnicka. and
Golema Dupka caves, compared with metapodial bones from the type locality Teu-
felslucken, are near the minimum. or even below the smallest measures (Tab. 15).

Cave hyena is one of the commonest. maninials found in Pleistocene deposits of
cave localities in Europe. Assemblages from some caves continuously used by hyenas for
lairs through a long period of time, include numerous remains of hyenas of all ages. cop-
rolit.es and bones of their pray which bear traces of hyena teeth; such iocalities are Kirk-
dale Cave, Tometown Cave, Kent's Cavem of England (Kurten. 1968), or Teu-
felslucken. Austria (Kernerknecht, 1940). These remains are also common in caves,
used by cave bear for lair, only are less abundant, as in the localities of Serbia.

Cave hyena is a species of wide ecological tolerance, whose occurrence is mostly
independent of climate variations. It ranges in Europe from the early Middle Pleistocene
to the Late Pleistocene, with the maximum development in the Last. Interglacial and Last
Glacial stages (Kurten. 1968).

Panthera spelaea (Goldfuss), 1810
(Tabs. 16. 17, PI. VII, Figs. 1, 2. 3a, b)

Risovaca: mandible sin. (P4-M1), mandible dext. (13), fragment C sup. sin., P3 sup. sin.. P3
sup. dext., P4 sup. sin., fr. P4 inf. dext, M1 inl. dext., 2 tarsale 3 sin.. calcaneus sin., 2
astragali (1 sin., 1 dext..), Mc Il sin.. Mc Il dext., Mc IV dext,, 3 Mc V (2 dext,, 1sin; 1
complete, 2 prox.), Mt Il sin,, 2 Mt 11l dext. (1 complete. 1 prox.). 2 Mt IV (1 sin,, 1 dext.).
Mt V dext,, 2 Mt dist.. 4 Ph II.

Museum in Arandjelovac (Rakovec, 1965).

+ + +

mandible dext. (C. P3. MI). mandible sin. juv. (D4), P4 sup. dext,, tarsale 3 sin..

Faculty of Mining and Geology in Belgrade.

PrekonoSka cave: "several remains
Material lost (Zujovié, 1929).

Peéina u crvenim stenama: MT V sin.
Faculty of Mining and Geology in Belgrade.

Lazareva cave: "several remains
Material lost (Zujovié, 1929).

Jerinina pecina: National Museum in Belgrade (Panleni spelea, M arkovi¢-Marjano-
vi¢, 1968; Felis leo spelaea, Gavela, 1988;).

Remains of cave lion have been found in Risovaca and Pecina u crvenim stenama
(Cave in red rocks), then in Jerinina cave; there is a mention of it (Zujovi¢, 1929, I:
42) from Lazareva and PrekonoSka caves, but no paleontological documentation is avail-
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able. A single fossilwvas found in the Pedina u crvenim stenama. and relat.ively numerous
remains in RisovaCa wvhich allow correlation with similar remains from different. Euro-
pean localifies. Fwo lowver jawbones of relatively well preserved horizontal rami. one left
with P4 and ML in alveoli (Pl. VII. Fig. 1) and one right with C. P3 and M. belongecl
to adult, certainly different animals. as indicated by the more advanced wwvear of occlusal
surface of the right molar in lovver left jaw and the different colour in the structure of
fossilized bones. The two javvbones are almost identical iii size (Tab. 16). wvhich ranks
the cave lion from Risovaca into the largest of the European Pleistocene species.

Morphologic difference is onlv in the shape of horizontal ramus basal edge. which is slightlv
convex in the leit and straiglit in the right. rnandible. Also nolable in the lelt mandible is an ante-
riorlv convex protrusion of the basal edge. a result of svmphvsis robustness; it is not notable in
rhe righr jaw. wliich is a consequence of symphysis abrasion rathcr than its undevelopment.

Lovver carnassial teeth of either jaw, ancl single first lovwer molar. cannot be meas-
ured. because lheir lengths and wvidths are reduced by the wvearing. The dimensions of
teeth certainlv l'ar exceed the sizes of recent species (Schmidt. 1940).

Proportions of fhe fourlh lowwer premolar (in left. lower jaw) and inclex (wvidth X
100/length) of 49.8 confirm the distinction of two geographical groups of cave Jions: one,
having P4 crovwn elongated (mean index 49). in central and eastem Europe: and the
other. possessing wvider P4 crovwn (mean index abouf 46). associated wvith vvestern Europe
(Hemmer. 1974. in: Ballesio. 1980; Argant, 1991).

Lower canine of right mandible has been preserved, only most of crovwn enamel is
wom. It is a tooth of a large male cave lion.

The coUection of fhe Belgrade Facultv of Mining ancl Geologv includes a Iragment of
left jaww horizontal ramus bearing milk molar t.ooth of a yonng cave lion (Pl. VII. Fig. 3a. b).
The javvbone is broken posteriorlv at masseteric pit level, and anteriorly before D4. Behind
D4. in the mandibular body, a bud of permanent molar shows at the bottom of masseteric pit
in extemally broken jaw (Pl. VII. Fig. 3a). Length and widlh of D4 crown are 186 mm and
7.3 mrn. respecl:ively. and the height. or corpus mandibularis behind D4 is 22.1 mm.

The only cave lion remain from Pecina u crvenim stenama, tlie left frfth metatarsus
(Pl. VI3. Fig. 2). is perfectlv preserved, corresponding in its dimensions to a very large
cave lion as compared with ot.her fossil remains from Europe (Tab. 17).

Two forms (subspecies) occur in European Pleistocene: one smaller, which is some-
what larger (or overlaps) the variation range of modern lion, and the other. much larger
than the recent lion. The larger form is commoner or oniy one found in cave deposits.
but there are localities wwhere both are found (Jaurens. Ballesio, 1980). Cave lion of thc
Pleislocene is native to colcl wood-steppe lands; it populated an extensive region from
west.em Europe to eastern Asia (Musii, 1985).

Panthem pardus (Linnaeus. 1758)

Smolucka cave: C inf. sin.
Facultv of Mining ancl Geologv in Belgrade (Dimitrijevi¢, 1991).
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Leopard remains are represented only by a lower canine tooth found in Smoluéka
eave (Dimitrijevi¢, 1991). Its size exeeeds the variation range for the recent species of
Africa and Asia, and is equivalent to those found in many localities of Europe from the
Middle Pleistocene through the Last Glacial stage.

During the coldest substage of the Last Glacial, more suitable conditions for this
species prevailed in the Adriatic-Mediterranean region. Its habitat was deciduous forests,
but it was also found in woody-steppe lands (Musil, 1985).

Felis silvestris Schreber, 1777
(Tabs. 18, 19; PI. VII. Fig. 4)

Vasiljska cave: mandible sin. (13, C. P3-P4), tibia sin.. tibia dext. prox., tibia dext. dist.
Faculty of Mining and Geology in Belgrade.

Pecurski kamen: C inf. dext.
Institute of Quaternary Geology and Palaeontology of the Croatian Academy of Sciences
and Arts in Zagreb (Malez and Salkovié. 1988).

A left lower jawbone from Vasiljska cave (Tabs. 18. Pl. VII. Fig. 4) has well pre-
served symphisal part and alveoli for incisors; first and second incisors fell out post
mortem Irom alveoli, and all other teeth are in their places; broken basal part of hori-
zontal ramus and vertical ramus a. the masseteric pit level with all its processes missing.
The canine has high crown with distinct. longitudinal grooves characteristic of felids.
Tooth crowns are unworn. consequent.ly the jaw belonged to a young adult animal (this
is inferred from visible closed tips of the first molar and fourth premolar roots. smooth
enamel on lirst molar labial surface, and diastema length).

Comparecl with reeent species (different loealities of continental Europe. Kurten,
1965. 'lI'ab. 2. subspecies F. s. silvestris), this specimen has small teeth and jugal t.eeth
row, but long diastema beyond the diastema length range (5.1-7.1 mm). Same applies to
the fossils from late Pleistocene of Great Britain and continental Europe (Kurten. 1965.
Tab. 1). The length of the teeth row corresponds to the smallest measure of recent spe-
cies from Czechia and Moravia (Krat.ochvil, 1973, Tab. 2, F. s. silvestris).

Unlike small sizes of the teeth row and single teeth in the lower jaw from Vasiljska
cave. a lower canine from Pecurski Kamen could have belonged to a strong wild cat
specimen (medio-lateral crown width 4.3 mm, anterior-posterior 6.0 mm. in. Malez
and Salkovi¢, 1988).

Three tibiae: one whole, a proximal part, and a distal part with most. of diaphysis.
have been found in Vasiljska eave. All three bones bear teeth marks in the form of
shallow compressions, the likely canine traces of a small camivore. Tibiae from Vasiljska
cave have measures as those of a recent wild cat. (Tab. 19).

Wild cat. is a characteristic forest species, found in deciduous and mixed, rarely co-
niferous, woods. It avoids high-snow and strong frost areas during the winter; during
most of the Upper Pleistoeene, it populated southem Europe (Musil. 1985).
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Lynx parclina (Temminck. 1824)
(Tab. 20; PI. VII. Fig. 6)

Vrelska eave: tibia dext.
Natural History Museum in Belgrade.

A whole right tibia. partlv earbonate-coated (Pl. VII, Fig. 6), found in Vrelska eave.
belongs (o a small felid. This is indieated, first of all. by characteristic structure of distal
joint. The size of the bone (Tab. 20) exceeds that of Fdis silvestris Schreber. but is smaller
than Lynx lynx (Linnaeus). northern lynx species. Hence it could be onlv the southern.
Mediterranean lynx, Lynx pardina (Temminck) (subspecies Felis lynx pardina. ac-
cording to some authors). The appertainance to Felis chaus Guelclenstaedt. whieh the
tibia from Vrelska cave also fits in size. is not likelv. beeause it has a different area of clistri-
bution: lhe vvestem border of its mociern distribution is the Caspian coast. and the southem
the Volga estuary (Kurten, 1968): in the Pleistocene. its range to the west has not been
documented. ancl if the species had reached as far west as this. it could be onlv in a warmer
period (e.g. the Last Interglacial) in regard of the ecological character (Kurten. 1968).

In moclem Europe. the areas of the northem artd the southem lynx species are overlap-
ping only hi the Karpathes (Van den Brink. 1957). In Serbia. the presenee of the north-
em speeies is recognized (Djuli¢ and Mirie. 1967) in Kosmet. 'ITie two species existed
in the Upper Pleistocene, but their areas have not been defmitely outlined. The Mediterranean
lynx species has been found in Pleistocene of Slovenia (Rakovec. 1961} and Croatia
(Malez. 1963). Both lynx species are associated with the life in woody regions.

Proboscidea
Mammuthus primigcnius (Blumenbaeh. 1799)

Risovaca: fragment M. 2 fragments scapulae.
Museum in Arandjelovac (Rakovec, 1965).

jerinina cave: "one small molar, deciduous".
National Museum in Belgrade (Elcphnns primigenius, Gavela. 1988).

Mammoth remains are fewv. registered in Risovaca and Jerinina eave. The photo-
graph of a molar from Jerinina eave (Gavela, 1988: Fig. 11) does not. include a meas-
uring rod to showv the lamella thickness. A molar fragment from Risovaca. though frag-
mented. indicates by thickness of lamellae and enamel that it belongs to M. primigenius
(Rakovec. 1965). The tooth was found in a lovver deposit level. The presenee of wooly
mammoth, a purely cold-age animal, is partlv in eontrast with the vvarm-stage commu-
nity of RisovaCa; a likelv explanation is the aceumulation of animal remains in the cave
duriug both wvinter and summer seasons (Rakovec, 1965).

Better preserved and more numerous are mammoth remains from alluvial deposits of
Serbia (Pavlovi¢ and Dimitrijevi¢, 1987).
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Perissodactyla

Dicerorhinus hemitoechus (Falconer, 1868)
(PI. VIII, Fig. 6a, b)

Risovaca: Mt III.
Museum in Arandjelovac (Rakovec, 1965).

Dicerorhinus sp.

Jerinina cave: "one rhino metacarpus”
National Museum in Belgrade (Dicerorhinus sp. or Rinoceros tichorinus, Gavela, 1988).

Metapodial bones of rhinoceros are found in Risovaca and Jerinina cave. The rim of
proximal and prominent parts of distal epiphyses in metatarsus from Risovaca are
abraded (Pl. VIII, Fig. 6a, b); for this reason, Rakovec (1965) provided only generic
identification. Nevertheless, if we consider taken measurements with precaution (length
-173.5 mm, medio-lateral breadth of proximal articulation -49.0 mm, antero-posterior
breadth of proximal articulation —38.8 mm, medio-lateral breadth of distal end —51.9 mm,
and medio-lateral breadth of distal articulation -48.1 mm), they are comparable to only
two rhino species living in Upper Pleistocene, Dicerorhinus hemitoechus (Falconer) and
Coeloclonta antiquitatis (Blumenbach) (Guerin, 1980, table 153). The shape of proxi-
mal articulation, position of articular facets on proximal epiphyses' lateral side, and ellip-
tic transversal section of diaphysis with convex dorsal and concave plantar side indicate
D. hemitoechus.

This rhino species is less dependent on temperature, more on humidity and vegeta-
lion. It is more inclined to grass diet then any other Pleistocene rhino species. It occurs
from fhe Middle Pleistocene and disappears in the Last Glacial (Guerin, 1980).

Equus caballus Linnaeus, 1758
(Fig. 52; Tabs. 21-24; PI. VIII, Fig. 5)

RisovaCa: mandible sin. (P-P4), 3 Il sup., 3 13 sup., 2 12 inf.,, 11 P2 sup., 14 M3 sup.. P3
sup.. 7 P4 sup., 17 M sup., 3 P2 inf.. 21 P/A4 inf.. 2 M3 inf.,, scapula prox., 3 radii dist., 7
Mc, 5 Mt, 13 asfragali. fragment calcaneus, 11 Ph I. 4 Ph Il. 2 Ph Il

Museum in Arandjelovac (Equus sp., Rakovec, 1965; Forsten and Dimitrijevié.
1995).

+ + +

Il inf. sin., 13 inf. dext., Di, 3 P2 sup., P/M sup., 2 M3 sup., 2 P2 inf.. P 3/4 inf.. 2 M
1/2 inf.. ulnare sin., astragalus,'3 fragm Mc, Ph II.

Facult.y of Mining and Geology in Belgrade (Forsten and Dimitrijevi¢, 1995).

Vrelska cave: fragment M sup., P2/M3 inf.
Natural History Museum in Belgrade (Equus sp., Markovi¢ and Pavlovié, 1991).
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Jerinina cave: National Museum in Belgrade (Gavela. 1988).

Horse remains are most abundant from RisovaCa (Fig. 52). Rakovec (1965) does
not give specilic identification of the caballoid horse remains tromn Risovaca. but believes
them to have belonged to two species: one large. E. mosbachemis-abell. and the other
medium. corresponding to E. germanicus Nehring.

The latcst morphometric studies of caballoid horse teeth and bones of extremities
from Arandjelovac Museum and the Belgrade Facultv of Mining and Geologv. have not
shown a distinct bimodalitv of measurements that would indicate the existence of two
sympatric spccies of caballoid horse in Risovaca (Forsten and Dimitrijcvi¢. 1995).

Particular charact.erist.ics of tlie caballoid horse from RisovaCa are massivilv ol' mel.a-
podial bones. especialiv the width of diaphysis (Tab. 22). width of first phalanges proxi-
mal joints (Tab. 24). and width of aslragalus (Tab. 23; Pl. VIII. Fig. 5). Upper molars
have charact.eristically long protocone (Fig. 52c. di Tab. 21). Correlated with Pleistocene
caballoid horses from various European localities. tliis horse resembles most those Irom
Hungarv (Tata. Szuhogy, Tokod. Eger. Erd. Subalyuk. Dorog) (Forsten and Dirniiri-
jevié. 1995).

Associat.ed with steppe-land. caballoid horses occur in both inlerglacial and glacial
stages, but the population of robust. massive-built animals. such as in Risovaca and Ihe
mentioned Hungarian localities. is believed to be adapted to the moderate climate.

Equus hvdruntimis Regalia. 1907
(Fig. 53)

Risovaca: 2 P3 sup.. 3 P4 sup.. MI/2 sup.. Mp dist.. Ph .

Museum in Arandjelovac (Rakovec. 1965; Forsten and Dimitrijevié. 1995).
+ + +

P 3/4 sup. dext.. M3 sup. dext.. M3 inf. dext.

Facult.y ol' Mining and Geology in Belgrade (Forsten and Dimitrijevi¢. 1995).

This small horse, earlier taken for ass although il is closer related to zebra. has ar-
chaic dentition features: short. concave protocone and simple "styles” on upper moiars and
premolars (Fig. 53a, b). double knot with "V" profile in lower cheek teelh (Fig. 53c).
and progressive features expressed in slender limb bones. Measures and proportions of
the dentition and limb-bones are within the variation range for this species in other
European Pleistocene localities (Forsten and Dimitrijevi¢, 1995).

E. hydruntinus occu.rs in Upper Pleistocene. mostly in association with larger.

balloid horses, as it is in Risovaca. The central distribution area for the species is Europe
and adjoining regions of sout.hwestern Asia. The first ascertained remains were found in
Middle Pleistocene; it had the largest range in the Last Interglacial and the Lasi. Glacial,
and disappeared in the Holocene (Bronze Age). It is not a good paleoecological or paleo-
climatological indicator, because it is found in diverse associations (Forsten and Di-
mit.rijevié¢, 1995).
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Artiodactyla

Unlike carnivores, which often used caves for winter or temporary shelter, diverse mem-
bers of Artiodactyla and other ungulates remains are found in cave deposits always as pray of
mnn or camivores. Hence. their numerosity and preservation, and presence or absence of spe-
cies. is dependent more on taphonomic than paleoecological and paleoclimatological conditions.

Sus scrofa Linnaeus. 1758

Risovata: mandible sin. (M2-3)
Museum in Arandjelovac (Rakovec, 1965).

Pecurski kamen: fragment ulnae sin.
Institute of Quat:ernary Geology and Paleontology of the Croatian Academy of Sciences
and Arts in Zagreb (Salkovi¢ and Malez. 1988).

.Terinina cave: "mandibles parts".
National Museum in Belgrade (Gavela, 1988).

As a species v'hich populates dominantly wet forests and marshland and does not
support very cold climate. wild boar occurs in warm intervals of the Upper Pleistocene.
found in deposits of the caves in suitable ecological environment for their existence. The
level in which the only wild boar remain in Risovata was found. a lower jawbone frag-
ment, is dated the beginning of the Last Glacial, still warm Wiirm | (Rakovec. 1965).
Also the onlv fossil fmd in Pecurski Kamen, in layer g, is dated the end of the Wiirm Il
stadial (Malez and Salkovi¢, 1988).

A wild boar is also found in Jerinina cave deposit, as Gavela (1988) noted: figure
10 shows a fragment of Sus mandible with row of P4-M3 teeth. with wrong caption ("a
jawbone fragment. of Cervus megnceros”). while Fig. 12. which reads "jaw fragment of
Sus scrofa” actually shows a fragment of cave bear jawbone with third molar and dam-
aged alveoli for M2 and MI.

Cervus elaphus Linnaeus. 1758
(Tahs. 25, 26: PI. VIII, Figs. 4)

Risovata: maxilla dext. (P2-M3). mandible sin. (M2). M inf.. seapula dext. prox.. 3
astragali (2 dext.., 1sin.), calcaneus sin., 2 Ph I, 2 Ph Il

Museum in Arandjelovac (Rakovec. 1965).

+ + +

M3 sup. dext. 2 M1/2 sup. sin., cubonaviculare dext., Ph II.

Faculty of Mining and Geology in Belgrade.

Smoluéka cave: MI/2 inf. sin.. fragment calcaneus dext.., 4 Ph I.

Facultv of Mining and Geology in Belgrade (Dimitrijevi¢. 1991).
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Pecurski kamen: fragment tibiae.
Institute of Quatemary Geology and Paleontoiogy of the Croatian Academy of Sciences
and Arts in Zagreb (Vlalez and Salkovié, 1988).

Ledena cave: humerus dext. dist.. Mp juv., Ph 1.
Natural History Museum in Belgrade.

Jerinina cave: National Museum in Belgrade (Gavela. 1988).

Red deer. Cervus daphus, is a common species in Pleistocene and Holocene of this
region, but its numerosity and frequency of fossil occurrence in cave localities are con-
trolled more by taphonomic than paleoecological and paleoclimatological factors. Remains
of this species, in addition to a single fossil from Ledena cave. were found in caves
where the presence of man was proved.

The remains from RisovaCa belonged mostly to large red deer (Pl. VIII, Fig. 4)
(Rakovec. 1965); those from Smoluc¢ka cave. represented mostly by phalanges. widely
vary in size (Dimitrijevi¢, 1991).

Red deer is associated with lands more or less wood-covered of relatively warm
climate; in early substages of the Last Glacial, it existed almost all over Europe. and re-
treated southvvard including this region with the cooling of climate (Musil, 1985). Its
expansion occurred in Postglacial and the Holocene.

Megaloceios sp.
(Tabs. 25. 26)

Risovafa: Mc dext. dist., Mt sin. prox.. Mp dist.
Museum in Arandjelovac (Rakovec, 1965).
++ +

P3/4 dext., cubonaviculare sin., Ph II.

Faculty of Mining and Geology in Belgrade.

Smolucéka pecirsa: Ph IlI.
Faculty of Mining and Geology in Belgrade (Dimitrijevié. 1991).

Jerinina cave: National Museum in Belgrade (Cervus megaceros, Gavela, 1988).

Scanty remains of giant elk in Risovaa and Smolucka cave. and in Jerinina cave.
are probably of the species Megaloceros giganteus (Blumenbach). Remains of this spe-
cies are more abundant. and better preserved in alluvial deposits of Serbia.

Dimensions of cubonavicular bone of the giant elk and red deer from RisovaCa and
similar bones firom Vetemica are given in Tab. 25. Measures of second phalanges of two
cervid species from Risovata and Smolucka caves, and Irom Vetemica for comparison.
are given in Tab. 26.
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Giant elk lived in steppe and woody-steppe lands through the Middle and Upper
Pleistocene of Europe, and there are Holocene remains in Styria and the Black Sea re-
gion (Kurten, 1968).

Capreolus capreolus (Linnaeus, 1758)
(Tab. 27; PI. VIII, Fig. 3)

Vasiljska cave: radius juv.
Faculty of Mining and Geology in Belgrade.

Vrelska cave: maxilla dext. (P2-M3).
Natural History Museum in Belgrade (Markovi¢ and Pavlovi¢, 1991).

Roe remains have been found in Vasiljska and Vrelska caves. A fragment of right
upper jaw with complete row of cheek teeth (Pl. VIII, Fig. 3) is from Vrelska cave. The
jaw belonged to an adult. animal, indicated by enamel islands on second premolar and
anterior lobe of first molar which are complet.ely wom out by use. Tooth crowns are
partly carbonat.e-coat.ed. Individual styles of labial crown walls show the gloss t.ypical of
roe teeth. Compared with dent.ition of the recent species. the morphology is similar. and
the size corresponds to that of Pleistocene roes that are somewhat larger (Tab. 27).

The roe is more common in warm that in cold substages of the Upper Pleistocene.
It populat.es at present a large part of Europe (Van den Brink, 1957).

Bos primigenius Bojanus, 1827

RisovaCa: 3 astragali, fragment. calcaneus dext.. Mc sin. dist.. Mc dist., Mt dist.
Museum in Arandjelovac (Rakovec, 1965)4.

Jerinina cave: Nat.ional Museum in Belgrade (Gavela, 1988).
Bison sp.

Risovala: 2 calcanei, 5 astragali, 6 centrotarsale, Mc dext., Mt sin.
Museum in Arandjelovac (Rakovec, 1965).

Bos seu Bison

Risovata: P4 inf. dext., cubonaviculare sin.
Faculty of Mining and Geology in Belgrade.

Smoluéka cave: P4 inf. sin., M inf. sin.. P 2 sup. dext.. fragment P/M. Ph | dist.
Faculty of Mining and Geology in Belgrade (Dimitrijevi¢. 1991).

Vrelska cave: calcaneus, fr. Mt prox. sin.
Natural History Museum in Belgrade (Bison priscus. Bos primigenius Markovi¢ and
Pavlovi¢. 1991).
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Ceremosnja: humeras dext. prox.
Faculfy of Mining and Geology in Belgrade.

Much fragmented remains ol' large bovids have been found in Risovata. Smolucka.
Vrelska. and Ceremo3nja caves. The remains are easily identified as bovid bones on tlie
basis of their morphology, and their dimensions excluded all medium and large bovids
except two species: Bos prhnigenius Bojanus and Bison priscus (Bojanus). Because
horns and lower third molars were missing, which are easiest to identify for the two spe-
cies. only a part of the material (whole tarsal and metapodial bones) from Risovaca eould
be specifically identified (Rakovec, 1965).

These two species of large Pleistocene herbivores are relatively common in alluvial
deposits of Serbia, of which bison remains are more numerous in our museums than
those of aurochs; the collection of the Natural History Museum. Belgrade. includes tens
of bison skulls and onlv one fragmented aurochs skull. In contrast, bison disappears in
Holocene. and aurochs is quite common as one of wild species in archaeological locali-
ties. particularly in the Neolithic.

Both species populated steppes. woody steppes, and partly forests (Musil. 1985).

Rupicapra rupicapra (Linnaeus. 1758)

Smolucka cave: scapula sin., scapula dext., cubonaviculare, calcaneus sin., 4 Ph I, 2 Ph |
dist. juv., 2 Ph II.
Facult.y of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Pecurski kamen: 11 inf. sin., tibia subadult.
Inst.it.ute of Quat.ernary Geology and Palaeont.ology of the Croatian Academy of Sciences
and Arts in Zagreb (Malez and Salkovi¢. 1988).

Remains of chamois have been found in layers 5 and 6 of Smoluéka and layers b
and f in Pecurski Kamen caves. The fragment.ation of bones allowed fhe morphometric
analysis only of the remains from Smolucka cave (Dimitrijevi¢, 1991). Morphometric dif-
ferences from the recent species are not notable. The sizes of bones from Smoluéka cave
indicate strong animals, equai or larger in size than the recent chamois.

Chamois is found in Europe from the Last Interglacial (Stehlin. 1933) as a species
adapted for life in high mountains. It rarely hacl an important place in the hunting econ-
omy of the Paleolithic, though sporadic remains of the species are found in archeological
localities. In the neigliboring regions, it is known from Upper Pleistocene cave deposits;
the southemmost locality of Europe is Crvena Stijena of Montenegro (Malez. 1967). In
Holocene, it is found in Vlasac localitv of Djerdap (Bokonyi, 1978).

Capra ibex Linnaeus, 1758
(Figs. 54-56)

Smolucka cave: 2 skull fragments (frontals with hom-cores). mandible sin. et dext.
(P2-M3). mandible dext. (P2-M2), P3 sup. clext.. M1 sup. dext., M2 sup. sin.. 2 M3 sup. (1



Upper Pleistocene Mammals From Cave Deposits of Serbia 343

sin., 1 dext.), 7 fragments VI sup., 2 M1 inf. dext., 2 M3 inf. (1 sin.. 1 dext.), D3 sup. sin..
D4 sup. dext., D4 inf. sin., epistropheus. 2 cervical vertebrae, 2 scapulae (1 sin., 1 dext.).
tibia dext. dist.. 3 astragali (2 sin.. 1 dext.), intemiedium. 4 Mc (2 sin., 2 dext.). 4 fragm.
Mc, 2 fragm. Mt. 2 fragm. Mp, 4 Ph |, Ph | dist.. 4 Ph Il. Ph 11

Faculty of Mining and Geology in Belgrade (Dimitrijevi¢, 1991).

Vasiljska cave: M1 sup. sin., M2 sup. sin.. M1/2 sup. sin,, tibija sin. dist., Mc dext.
Faculty of Mining and Geology in Belgrade.

Pecurski kamen: M3 sup. dext., humerus. fragment ulnae with radius, femur diaphysis
Ph I.

Institute of Quaternary Geology and Palaeont.ology of the Croatian Academy of Sciences
and Arts in Zagreb (Malez and Salkovi¢, 1988).

PrekonoSka cave: humerus sin. dist.
Faculty of Mining and Geology in Belgrade.

Golema dupka: fragment pelvis sin. (fragment acetabulum). fragment cervical vertebra.
Faculty of Mining and Geology in Belgrade.

Of the large herbivorous mammals, ibex is found in the greatest number of localities
in Serbia. but in few remains, except in Smolucka cave. All these localities are in
mountains a. high altitudes.

Ibex remains from Quatemary deposits of Serbia are equal in size with fossil remains
that are larger than the recent alpine species (Figs. 54-56). Some skeletal elements from
Smolucka cave are similar in measures to the largest ones for Upper Pleistocene ibex (man-
dibular teeth row, metacarpal bones. in: Dimitrijevié¢, 1991: 67. tab. 40). Molars and
metapodial bones from Vasiljska cave are slight.ly smaller in proportions (Figs. 55a. 56).
and those from other caves are too fragmented for any morphometric correlation.

Ibex remains in caves of Serbia are most.ly associated with the presence of man
(Smolucka cave, Pecurski Kamen. Prekono3ka cave. Golema Dupka), because this species
has a part in the hunting economy of the Paleolithic, and was even one of principal
games in ihe Upper Paleolithic of Montenegro (Dimitrijevi¢, 1994b. 1996c. Mi-
hailovi¢ and Dimitrijevi¢, 1995).

Ibex populates at present the Alps, Pyrenees. High Tatra that is mountain slopes and
peaks above the forest line (Van den Brink. 1957). During the Last Glacial. in the
coldest substages, ibex descended to lower altitudes and had a much greater range.

CONCLUDING CONSIDERATIONS
Faunal Composition

In Upper Pleistocene cave deposits of Serbia. there have been found 57 species, rep-
resentatives of 46 different genera. or 8 different orders of mammals (Tab. 28). The fau-
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nal composition in each localitv is differing, dependentlv of the phvsical setting of the
localities. paleoecological environmental conditions and time of paiticular bed deposition
(Dimitrijevi¢. 1996a). There are extinct species of Pleistocene mammals, species which
migrated before the changing climate and environmental conditions in different stages of
the Pleistocene or the Holocene. to rnore or less distant geographic regions, and the spe-
cies wvhich still exist in Scrbia in recent fauna (Dimitrijevi¢, 1996).

Associations of Upper Pleistocene mammals differ from one locality toanother, or
wvithin the same locality. depending on the tirne and place of sedirnent deposition in
which they wwere found. Associations characteristic of caves in the Pleistocene have cave
bear as the dominant member, while other niernbers of the association are rnostlv other
carnivores attracted by carcasses of perished bears, or the species takingshelter incaves
in the periods'or seasons wvhen cave bears wvere not. in.

Another characteristic Upper Pleistocene cave association is composed of the species
that were carried into caves as prey of man and/or large camivores. These are predomi-
nantlv medium or large-size herbivores.

Cave deposits also contain species of small mammals, carried into caves by birds of
prev. especially owis. and/or small camivorous mammals.

There is a great diflerence among individual species in abundance of remains and
the number ol” discoverv localities. On one hand, cave bear remains. all parts ol' the
skeleton. and parts of all age groups, have been found and wvere dominant in each local-
ity: on the other. the remains of some species were so fragmented that only their generic
ident.ifjcat.ion was possible (Lepus sp.. Megaloceros sp.). only single linds were discov-
erecl of other species (e.g. Sciurus vulgaris, Panthera pardus. Capreolus capreolus)-, in one
ease even the presence of a species was ascertained indirect.ly. only on teeth imprints
(Hystrix sp.).

Differences in species or association frequency in individual localities are not always a
result. of the actual difference in the faunal composition, but could bc a consequence of dif-
ferent methods of exploration and excavation. Small mammal remains, for instance. were rc-
covered from sediments almost only by wasliing out. their absence from cave deposits should
nof be considered ascertained where wasliing out. was not performed. Also. an unsystematic
excavation in many localities could not. give a complete picture of the contained fauna. since
strafigrapliic sifuation could be variable wvitliin a cave. Good example is Petnicka cave where
faunal composit.ion differed greatly from one section to another.

Some species. found rarelv or highly fragmented iri cave deposits, are common in
other tvpes of Quaternary deposits of the same region or the same period. For example.
remains of mammot.h. aurochs. bison. and giant elk are relatively common in alluvial de-
posits. This may be partly due to the paleoecological conditions, because the mentioned
species of iarge herbivorous mammals populated open lands anci migrated across broad
valleys. far from most of the explored cave localities which. are situated in mountainous
regions and by small riv'ers or tributaries.

Finally, some species were actuallv rare in the Upper Pleistocene, either because the
paleoclimate and paleoenvironment. were unsuitable (squirrel, beaver. Sicista) or the
population density was small (Panthera pardus).
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Taphonomy of Faunal Rcmains

The paleontological analysis, for this paper. of faunal remains from each locality
began with taphonomic analvsis for reconstruction of the various stages of the fossil de-
velopment: taphocenosis, leptocenosis, necrocenosis, to the partial reconstruction of thc
biocenosis (Dimitrijevi¢, 1992b). The level and cause of the osteological and odon-
tological material fragmentation were studied, physical and chemical factors of fossiliza-
tion. accumulation factors of fossil remains, frequency of different skeleton parts, and
biogenic damages on individual finds. The results of the taphonomic analysis greatly de-
pended on the exploration level and Ihe excavation methodologv.

Osteological and odontological assemblages were mainly well preserved. as they
usually are in caves, though much fragmented. Whole bones were rarely recovered. and
then only ol' small mammals or short. bones of large mammals (carpal and tarsal bones.
metapodial bones and phalanges). whilst. whole skulls. jaws. vertebrae. ribs. and other
bones very rarely. The only except.ions are some remains of cave and browwn bears from
Ceremosnja: the vertebra with preserved spinose and transversal processes. and whole
long bones with perfectly preserved articular surfaces. In this case. fossil remains were
not transported or undenvent any destructive process before being laid into the sediment
or during the fossilization.

Bone fragmentation could have been caused by water transport through cave. physi-
cal and chemical conditions of fossilization, and biogenic agents. which are usually the
factors of fossil remains accumulation, as well.

The water transport was proved for fossil remains from the Kovacevi¢a cave and.
partly, Risovaca. The cave bear bones from the Kovacevica cave show fractures, polish-
ing and mechanical wearing of bone surfaces as results of such a transport. Each part. of
the skeleton has a charact.erist.ic fragmentation pattem. For instance. mandibles commonlv
have broken coronoid and angular processes, and the processus articularis wom to the
spongeose tissue. Proximal ulna articulation usually has the extreme. protruding part of
tuber olecrani broken otf. exposing spongeous tissue in the characteristic "trough". Con-
sequently. the polished processes of the small and large sigmoid cavities are wom ouf. or
the entire bone is preserved proximally to below the incisura semilunaris base, distally to
different lengths below the mid-diaphysis. Damages of juvenile ulnae. Irequent in this
localitv. are analogous only more severe.

The materials from Risovata show bone surface polishing and abrasion as a result
of water transport. Whole long bones are rarely polished; polishing is most notable on
different processes or prominent articulations. Abrasion occurs on epiphvses. e.g. on the
proximal radius epiphysis around capitulum radii. on lateral and medial epicondyles and
diaphvsis dorsally above trochlea on the distal femur epiphysis, etc. Besides on long
bones of cave bear, epiphyses are wom out on metapodial bones. This is an important
consideration for morphometric study.

Physical and chemical conditions prevailing before the bone deposition and during
the fossilization also affected the preservation. Particular finds from Risovaca. PopSicka
and Vasiljska caves show chemical corrosion alterations on bones (mostly in the form of
periosteum pitting). results of cave water seeping. There are also finds partly or wholly
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calcium-carbonate encrasted, such as metatarsus of a juvenile deer from the Ledena
cave, a lvnx tibia from Vrelska cave, or bones encased in travertine, such as a lower jaw
of cave bear from Petnicka cave (T. V, Fig. 3).

An extreme example of the physical and chemical destructive effects on the fossili-
zation in caves are parts of the Petnicka cave where guano was deposited. In the acidic
medium of layers under guano deposits, fossil remains completely dissolved, recognized
only by taranakite mineral as indicated by mineralogical analysis (Kosti¢ and Dimi-
trijevic. 1996).

Manganese and ferroan oxide accumulations in points and filaments on periosteum
or in tooth enamel cracks are common. on bones and teeth from cave deposits, formed
under high humidity conditions. Cliaracteristic assemblages of this kind are those from
layer 5 in Smolucka cave and the cave bear skull from Vrelska cave wvhich, according to
the left skull side, lay sidewise in a wet deposit. before having been covered and fossil-
ized.

Fragmentation of fossils. which were not. water-transported and damaged by physi-
cal or chemical factors. is most.ly the result. of biogenic and antropogenic actions.

"Hie commonest cause of cave bear bone fragmentation is their breaking while still un-
buried by movement of bears in the cave. Thus, only specially protected parts of skeletons
remained unbroken. For instance, all bones in Petnicka caves were more or less fragmented,
excluding those from the "High Chamber" where two whole skalls, several whole lowver jaws
and other bones were found in one place. These bones were found under the caved in blocks
of rock that protected them. Also in Smolucka cave, a single accumulation was formed of
whole cave bear bones: long bones and other skeleton parts, which belonged to a large adult.
male. Its stratignipliic position suggests the ultimate cave den.

Fragmentation of the prey animal bones is predominantly caused by predators who
left their traces on bones in the form of compression dents by canines, different notches
in bones left by sharp conules of carnivore teeth, and characteristically gnavved epiphyses.
Similar traces made by teeth have been found in each cave where camivore remains
were recovered.

Predators of small mammals also generated accumulations of characteristically frag-
mented remains. In Vasiljska cave. mammal remains, brought into the cave by birds of
prey. are distinguished by the pattem of fragmentation from those wvhich sheltered in the
cave: ihere wvere found 113 isolated teeth, and none jawv, of the fat dormouse. Glis glis.
presumably brought into the cave by birds of prey. and relatively well preserved jaws of
bats, with teeth in alveoli, which cert.ainly inhabited the cave.

The role of man in the fragmentation of osteological material is not. significant in
any of researched localities. It was recognized in Smoluc¢ka cave (cuts in radius diaphysis
of a cave bear). and in RisovaCa and Jerinina cave, where man used long bones of large
mammals to make bone tools (Gavela, 1988: figs. 30-36).

The influence of man on the faunal composition can be established on the frequency of
skeletal parts of the species he hunted, because. besides the selectivity in the choice of hunt.ed
species. man used recognizable techniques to prepare the killed animal for food. Thus in
Smolucka cave, the remains of large herbivorous mammals, represented by bones of distal
extremities. were inferentially brought by man, probably with the skins of the killed animals.
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Taphonomic factors of influence on the accumulation of fossil remains in some lo-
calities were diverse and many. For a correct interpretation of the presence or the lack of
different species in a complex mammal association and for drawing a conclusion about
the paleoenvironment, it is important to assess the relevant parts of different taphonomic
factors in the accumulation of fossil remains. For example, accumulation of fossil re-
mains during the deposition of Quaternary sediments in Smoludka cave was controlled by
various factors. In consequence, the association is not only diverse, but. includes species
that. exist.ed in different paleoecologic niches around the locality, a. different lengths from
the locality. With the identification of what caused the accumulation of fossil remains. it
was possible to suppose the origin and provenance of species, and consequentlv the local
mird broader paleoecological situation (Dimitrijevid, 1991: fig. 27).

In some localities, however, the factors of fossil accumulation were singular: there
the associations are not diverse and offer little ground for paleoecological considerat.ions.
it is the case of caves that sheltered only cave bears during the deposition, of some beds
al least, in the Pleistocene. Remains of the cave bear not. being paleoecologically indica-
tive, we have very little to deduce on the paleoecology.

Paleoecological Characteristics of Mammal Fauna from Cave Deposits of Serbia

The mammal fauna from Upper Pleistocene cave deposits includes species of various pa-
leoecological characteristics, adapted to the life in different climate and vegetation zones which
embraced the temtory of Serbia during the cold or warm stages of the Upper Pleistocene.

Purely cold-stage species are not prevailing in any locality. Mammuthus primigenius
occurs in Risovaa and Jerinina caves, on the territory of communication with the Pan-
nonian lowland and the Velika Morava broad valley.

Of the species associated with warm intervals of the Upper Pleistocene. the presence
of Equus hydruntinus and porcupine, Hystrix sp., is notable. Two bat species, Rhinolo-
phus euryale and Myotis blythi, are also associated with the warm climate and, according
to recent extension, with the Mediterranean region.

Purely cold- or warm-stage species are relatively rare and give little evidence of
the succession of climate phases and cycles through the Upper Pleistocene of Serbia.
More informative are the extents of different vegetation zones that. varied with the cli-
mat.e. Notable is the occurrence of a large number of steppe species in particular locali-
ties, and in particular layers, and their percentage as compared with the Holocene. This
refers in particular to steppe rodents, Spermophilus eitellus, Sicista subtilis, Cricetus cri-
cetus, Mesocricetus newtoni, Cricetulus migratorius, Lagurus lagurus, and to Ochotona
pusilla, and Eguus caballus among large mammals.

Large herbivores Bos primigenius, Bison and Megaloceros are associated with open
land and wide valleys which in the Upper Pleistocene were largely grass-eovered, and
vole species Microtus agrestis and Microtus arvalis with open meadow, which could have
exist.ed in mountainous regions.

In contrast, there is an association of species adapted to life in the forest zone. Sciu-
rus vulgaris, Glis glis, Muscardinus avellanarius, Dryomys nitedula, Apodemus (Sylvae-
rnus) sylvaticus, Clethrionomys glareolus, Microtus (Terricola) subterraneus, Panthera par-
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dus, Lynx pardina, Fclis siivestris. Cervus elaphus. Capreoius capreolus. These species
are particularly dominant in the Vasiljska cave; and mixed steppe and forest. species in
the Vrelska. Smolucka. and Petnicka caves.

Caves of eastem and westem Serbia. particularly at high altitudes. sheltered the spe-
cies adapled to the life on cliffs and mountain peaks: Capra ibex, Microfus (Chyonomys)
nivalis and Rupicapra rupicapra.

Less dependent on the extensive vegetation cover are the species near small water-
courses: C'astor fibcr and Arvicola terrestris.

A large number of species. primarily camivores, are more environmentally adaptable
and occur both in warm and cokl eras. in steppe and in forest. lands; these are Crocuta
speJaea. Panthera spelaea, Canis Jupus, Vulpes vulpes. Ursus arctos, Meles meles. Muste-
la nivalis, and MusteJa emiinea.

Dating Cave Deposits of Serbia

The methods used in determining the age of cave deposits in Serbia are absolute
dating, stratigraphical, sedimentological, and paleontological methods.

The radioactive carbon method was used in dating several localities. For each local-
ity a single sample was dated. A modem approach is dat.ing series of samples from one
localitv. region. or period. since dating a single sample always contains excessive error
possibility. either from sample contamination wvhich cannot alvwavs be regist.ered at the
sampling site or ihe inaccuracy of the method, or any other reason, including the wrong
interpretation. This isthe reason why results of dating I'rom several cave localities in
Serbia should be takenin consideration with reserve.

A set of travertine samples i'rom several caves was select.ed and delivered (1984) for
analysis 10 the Rudjer BoSkovi¢ Institute in Zagreb. by late Mirko Malez. The analysis
was completed. but noi published (excluding samplesfrom Ceremos$nja). The list of codi-
fied samples. name of loeality and brief explanation of the source ofsample (e.g. "sta
lagmite crust™) was posted in 1987 by Malez to the Arandjelovac museum.

Particular sample analysis that gave Holocene age. like some from Lazareva and Vi-
soka caves. will not be considered presently.

The analvzed travertine sample from Risovala (travertine crust above fauna) gave
the age of 36.400+6000 years. However, as mentioned earlier, Lazarevi¢ (1987: 34).
who was present during the sampling. stated that the sample was taken under the animal
bone-bearing layer. and that the obtained age was 27,500£1800 years. This raises a
doubl in the analvsis and in the sample context.

The analyzed sample from PetniCka cave gave the age of 40,000 years. The sample
was taken from stalactite. wvhich is difficult to correlate with the age of the fossiliferous
layer. In a part of PetniCka cave ("Passage with Abyss"), the layer with cave bear re-
mains contained t.ravertine and stalactite fragments; hence the given date could fit the
fossiliferous layer age. but. this is not deflnite, because the period of stalactite formation
could have been longer than that of the fossiliferous layer deposition.

The radioactive carbon method (AMS) was used in dating fossil bones from laver 5
of Smolucka cave. The obtained age is >38.000 vears (Hedges et al, 1990). Stratig-
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raphy of cave deposits was surveyed in excavated caves. The complete section through
Qualcrnary deposits is available for Risovata and PetniCka caves; excavations in other
caves were abandoned before reaching the cave floor. Search pits were excavated in
Smoluéka cave, Vrelska, Prekonoska, Salitrena, Visoka. Ceremos$nja, Pecurski Kamen,
Golema Dupka. and Peéina u crvenim stenama. Upper layers of Quatemary deposits were
surveyed in the Vasiljska and PopSicka caves, in "gold diggers" places. In the Kova-
Cevi¢a and Ledena caves, and the caves where cave bear remains were found and pub-
lished by Ciri¢ (1952), faunal remains were collected from the surface without digging
or surveying Quatemary deposits.

Changes in climate during the Upper Pleistocene can be traced by the succession of
beds distinguished in sections. The boundary between Holocene and Pleistocene beds is
always distinct, though Holocene layers are in many places disturbed by human activity.
Beds of Pleistocene age are prevailingly composed of cave debris and cave clay, and
subordinately of organic deposits and chemical precipitates, primarily travertine. Deposits
of cold episodes are dominant.ly debris from cave ceilings and walls, produced by frosts
in rock fissures, such as layers 3, 4 and 6 in the Smoluka cave, or sequence & the en-
trance to the PrekonoSka cave. The rate of debris decreased in wami intervals (e.g. layer
5 in Smolucka cave) and that of clay increased, as in Petnicka cave, Vasiljska, Vrelska.
and Lazareva caves. A travertine bed under the fossiliferous layer is characteristic of the
Risovala section; travertine layers and carbonate crusts above the fossiliferous beds are
noted in Ceremosnja, Petnicka and Prekono3ka caves. Particularly instructive sections of
deposits exceeding 4 m in thickness are those in the Pecurski Kamen and Pecina u
crvenim stenama.

Excavations in most of the caves were initiated by Paleolithic discoveries. Flint arti-
facts and bone tools from Risovata and Jerinina cave were interpreted as classical
Mousterian products (Gavela, 1988). Many llint artifacts were found in Smolué¢ka and
Salitrena caves. In Smolué¢ka cave, more than two hundred of flint artifacts were recov-
ered from Pleistocene beds, dated Middle Paleolithic, or Mousterian t.echno-complex (Ka-
ludjerovi¢, 1993); in Salitrena cave. over three hundreds of epipaleolithic artifacts in up-
per layers, and several Mousterian artifacts in older layers, excavated in a limited area,
were recovered (Kaludjerovié, 1993). A paucity of archeological assemblages from
Pleistocene beds in other caves include: four Middle Paleolithic artifacts from the Pecina
u crvenim stenama, two atypical from the Peéurski Kamen (Kaludjerovi¢, 1993), and
an atypical flake from the Prekono3ka cave (Cviji¢, 1891).

The age of cave deposits in Serbia is largely determined on the basis of paleon-
tological analyses of faunal remains, primarily mammals. The Holocene age of beds rec-
ognized on sedimentological features. and archeological evidence, is ascertained by the
presence of tame species and species of Holocene immigrants, whilst the Pleistocene age
is detemiined on the remains of extinct. mammals, mammal species which in the Recent.
and probably tlirough the Holocene, have not lived in this region. species which exist in
particular regions of Serbia but in the Pleistocene had a different. mainly much larger.
extension.

The extinct species are only among large mammals: camivores, characteristic of
cave deposits. primarily cave bear, cave hyena, and cave lion, then, large Pleistocene
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herbivores, associated with open land, extensive Pleistocene steppes: marnmoth, rhinoc-
eros. aurochs. bison, gigantic deer, and equid representative Equus hydruntinus. Except.
for the E. hydruntinus. remains of these large herbivorous mammals are knowwn from al-
luvial deposits ol' big rivers. vvherefrom are homed skulls of the gigantic deer. bison and
aurochs. whole skulls of rhinoceros or abundant teeth and skeleton parts of mammoth.
kept in collections of national museums. Their remains in cave deposits can be used in
dating these animals' appearance on the study territory, and especially their disappearance.
Their extinction is 'argely placed in the Pleistocene, likely its end. whereas some of the
aninials, such as aurochs and possibly gigantic deer, survived in the Holocene.

The time of cave bear disappearance, whose population decreased and disappeared
in many European regions during the Last Glacial (Kurt.en, 1978). could not be det.er-
mined from the available evidence. Explorations in the Salitrena cave and correlation of
beds bearing epipaleolithic artifacts with the layers in which cave bear remains have been
found could be enlightening.

From the species wvliich do not exist any more on the territory of Serbia, steppe pika
(Ochotom pusilla. and steppe lemming (Lagurus lagurus), populate remote regions of Asia;
two hamster species. Romanian or golden hamster (Mesocricetus newtoni), and gray hamster,
(Cricetulus migratorius). have at present a limited distribution in the countries east of Serbia.
in Romania and Bulgaria; Alpine ibex (Capra ibex), lives only in isolated mountains, in the
Alpes and the High Tatra; southem or Spanish lynx (Lynx pardina). only on the Iberian
peninsula; porcupine (Hystrix sp.), lives in Europe only in southem Italy; leopard in Africa
and Asia. and beaver in confined regions of northem Europe.

Among the species still existing in Serbia, but in other regions than in the Pleisto-
cene. there are four species of steppe rodents in Vojvodina that in Pleistocene populated
eastem and vvestem Serbia. These species were native to Pleistocene steppes. but tlirough
the Holocene adapted themselves to the life in "cultured steppe” like Vojvodina and the
present time, such as Spermophylus citellus, Cricetus cricetus, and Microtus agrestis. or
in the isolated desert oasis of Deliblato Sands. such as Sicista subtilis. Others were more
extensive in the mountainous region than they are today, such as snow vole and chamois.
Two bat species. Rhinolophus euryale and Myotis blythi, associated with warm regions of
Europe. the Mediterranean in particular, also seem to belong to this group.

Mammals that live on the territory of Serbia, and were found in Pleistocene depos-
its. are represented by species of a broad environmental t.olerance; they survived through
different climates of the Quaternary and outlived great changes in the organic life in the
end of the Last Glacial. These are all species of the discovered insectivores. exciuding
perhaps hedgehog, three bat. species, and species of rodents, camivores and herbivores,
adapted primarily to the life in forests. Many of these species in central and westem
Europe are important for geologic relative dating, because they occur only in interglacial
or interstadial stages of the Pleistocene. Was Balkan peninsula a refuge area for some
species. as it is a the present time, and was this refuge used in warm stages of the Up-
per Pleistocene, are the questions to be answered by fature explorations. At any rate, the
association from Vasiljska cave, which includes almost only the species adapted to forest.
life and eurythermal species, can be related to a warm stage of the Upper Pleistocene,
and probably the earlier part of the Upper Pleistocene.
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Correlation of Upper Pleistocene Mammal Fauna of
Serbia with Contemporaneous Faunas of Other Regions

Compared with contemporaneous faunas of Europe, mammal fauna from cave de-
posits of Serbia shows some dissimilarity. First of all, species characteristic of the tundra
vegetation zone, such as lemming, have not. been found in Serbia. Also, the Upper
Pleistocene fauna of Serbia is characterized by the occurrence of steppe species, immi-
grants from the east, which were never extended further north- or west-ward (e.g. Meso-
cricetus newtoni, Spalax leucodori), and the high density of forest species (three dor-
mouse species, two vole species, Apodemus sylvaticus, Cervus elaphus) which retreated
from central Europe through most. of the Last Glacial.

The dissimilarities in faunas compared with those of the neighboring regions are less
notable. Noteworthy is the correlation with the Upper Pleistocene fauna of Hungary.
which is best. studied and dated.

The fauna of RisovaCa, and party Smoludka and Vrelska caves. resembles the most that
from Subalyuk cave. dated "W 1", Subalyukian subzone (Janossy, 1986). The principal dif-
ference is the lacking northem, cold-age species, such as Rangifer tarandus and Allactaga sa-
liens. From the same period are the occurrences of polar fox, Alopex lagopus, and voles Mi-
crotus gregalis and Microtus eoconomus, in Erd locality, in addition to reindeer and Allactaga
major (Janossy, 1986). There is also the occurrence of Gulo gulo in Lengyel cave.

In the following stage, Tokod subzone, at Tokod-Nagyberek, there occurs Dicros-
tonix torquatus (Janossy, 1986). Similarities of Llpper Pleistocene faunas from Serbia and
Hungary are fewer in the "Middle Wurm", and almost. none in the "Upper Wurm" (subzones
Pilisszantoian and Palankian). The fauna from Hungarian localities shows the prevalence of
the elements associated with ttmdra vegetation, dominance of reindeer among large mammals,
insectivore Desmana and lemming Dicrostonyx are common among small mammals, and
AJopex lagopus and Gulo gulo of camivores (Janossy, 1986).

In Croatia and Bosnia and Herzegovina, the regions west of Serbia, besides the
great similarity in large mammals of the Last Glacial and the marked dominance of cave
bear, which are common charact.erist.ics, there also are eold-age species mainly associated
with the third Wurm stadial. viz.. Alopex lagopus, Lepus timidus, and Gulo gulo. which
have not been found in Serbia, then northem cervid species Rangifer tarandus and Alces
alces, and rodents Marmota marmota and Microtus gregalis (Malez, 1979b).

East of Serbia. the fauna from Smolucka and Vrelska caves are part.icularly similar
with those I'rom Bacho Kiro cave of Bulgaria (Kowalski, 1982) and La Adam of Ro-
mania (Dumitrescu et al., 1963). Principal differences are the presence of Allactaga
major. Alopex lagopus, Castor fiber; and Cuon alpinus in Bacho Kiro cave, Lepus timidus,
Allactaga jaculus, Microtus gregalis, Microtus oeconomus, Alopex lagopus, and Saiga tatarica
in La Adam cave, and lack of Dryomus nitedula and Lynx pardina in either cave.

The cold-age species Lepus timidus, Marmota marmota, and Alces alces, hovvever.
have been found (Malez, 1967) in Montenegro, south of Serbia. Faunas from Macedonia
and Greece have not been sufficiently studied for correlation.

The association from Vasiljska cave is difficult to correlat.e with fauna from any lo-
cality of the neighboring region.
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CONCLUSION

This work presents all the information available from the field, from museum col-
lections and reference literature, collected and compiled, about caves containing Quater-
nary deposits and Upper Pleistocene mammal fauna.

New localities of fossil mammals have been found in Vasiljska and PopSicka caves,
and the unstudied remains from RisovaCa, Vasiljska, Vrelska, Petnicka, Ceremo3nja, Go-
lema Dupka, Popsicka. Pe€ina u crvenim stenama, Ledena cave of the USaCki cave sys-
tem, Kovadevica, Salitrena, and OSljarska caves paleontological analyzed.

The species first found in the Pleistocene fauna of Serbia are Rhinolophus femime-
guinum, Myotis blythi, Miniopterus schreibersi, Sciurus vulgaris. Mustela nivalis, and
Lynx parciirrd. and the first described and illustrated remains are of Crocklura leucodon.
Rhinoiophus hipposideros, Myotis myotis, and Capreolus capreolus. The morphometric
analysis of remains of some species, mainly large mammals, such as Canis lupus, Ursus
arctos, U'rsus spelaeus, Meles meles, Crocuta spelaea, Panthera spelaea, Felis silvestris,
Equus caballus, and Capra ibex. gave new information about the morphologic features
and growth of these species population units, which inhabited the territory of Serbia in
the Upper Pleistocene.

Excavations in caves of Serbia were intensified during the preparation of this paper,
bv a luckv coincidence of the growing interest of paleontologists, speleologists. and ar-
cheologists in the cave deposit exploration.

The excavations in Petnicka and Pecurski Kamen caves wwvere resumed follovving
field surveys and collecting of fossil materials considered in this paper; sediment samples
from diflerent beds in uncovered sections of the Pecina u crvenim stenama wwere ana-
lyzed, wvherefrom remains of small mammals wvere recovered.

Concurrentfy. in the last decade. excavations were carried out in undercuts of Mon-
tenegro. wvhere a rich Upper Paleolithic industry and mammal fauna (Dimitrijevic¢,
1994b. 1996; Mihailovi¢ and Dimitrijevi¢. 1995) were recov'ered. important for cor-
relation with the mammal fauna from cave deposits of Serbia.
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TAB.IA | PLATE

Cn. 1. Ursus speheus Rossenmiiller & Heinroth, cranium, jiaTepajiHO, X 0.27.

a. npeKonouiKa nehHHa.
6. lleTHHMKa nehHHa, MyacjaK.
u. riei'HHMKa nehHHa, *eiiKa.

Cn. 2. Ursus mvtos Linnaeu S, cranium, .naTepajiHO, PncoBalia, X 0.27.

Fig. 1. Ursus spelaeus Rossenmiiller & Heinroth, cranium, lateral veiw. X 0.27.
a. Prekonodka cave.
b. Petnika cave. male.
c. Petnicka cavc, female.

I'ig 2. Ursus mctos Linnaeus, cranium, lateral view, Risovaca, X 0.27.

TAB.HA Il PLATE

Cji. L Ursus spelaeus Rossenmiiller & Heinroth, craniumnpeKOHOtuKanelimta, X 0.27.
a. 0fl03i'0.
6. (>pOHTa.riHO.
n. aSopajiHO.

Fig. 1. Utsus spelaeus Rossenmiiller & Heinroth, cranium, Prekonodka cave. X 0.27.
a. dorsal vievv.
b. frontal vievv.
c. aboral view.



Cii. 1

Cji. 2.

Fig. 1.

Fig. 2.

Cji. L

Fig. 1.
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TAB.UA 11l PLATE

Ursus spelaeus Rossenmiiller & Heinroth, CTaniumMy»[jaK lleTHmKanehHHa, X0.26.
a. 0so3ro.

6. ono3Ro.

Ursus spelaeus Rossenmiiller & Heinroth, cranium,»cemca nerHmKanehHHa, X 026.

a. ono3ro.

6. 030330.

Ursus spelaeus Rossenmtiller & Heinroth, cranium, male, Petnicka cave, X 0.26.

a. dorsal view.

b. ventral view.

Ursus spelaeus Rossenmiiller & Heinroth, cranium, female, Petnicka cave, X 0.26.
a. dorsal view.

b. ventral view.

TAB.UA IV PLATE

Ursus iuctos Linnaeus, cranium, PncoBaHa, X 0.27.
a. ono3ro.

6. 030330.

U. cJjpOHTajIHO.

3. aSopanHo.

Ursus arctos Linnaeus, cranium, Risovaca, X 0.27.
a. dorsal viewv.

b. ventral view.

c. frontal view.

d. aboralno view.
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Ciji. 2,

Cji. 5

Fig. 1

Fifi. 2.

Fig. 3.

Fig. 4.
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TAIBIJIA V PLATE

Ursus nrctos Linuaeus. riiand. sin. (C, MI- 3). HcpeMouin,a.X 0.27.
a. criojbaunha crpana
0.o0uoim

brsus spelaeuK Kossenmtiller & Heinroth. mand. sin. (M1-2), HepeMoimta, X0,27.
a. cnoji.amiba CTpaua

6. oflo3ro

I'rsus spehieus Rossenmti]ler & Heinrotli, niand. juv. dcxt. (C-M3) VKlionjBena
v ciirv. LeTUU-iKa nelinna. X 0.27.

Ursus spehieus Rossenniiiller Heinroth, mand. sin. (C. P4-M3), lleTnnMKa
nehi-ina.

a. :iyOHH Hi-ri P4--M3. oKliv.iaJino. X 0.70.

0. cnojbaun-ba CTpana. X 11.27.

Ursus mvtos Linnaeus, Jeft. mandible (C, M1 3). Cevemosnja, X 0.27.

a. outer side.

b. dorsal vielv.

Ursus spelneus Rossenmiilier & Heinroth , left mandible (M1-2), Ceremosnja, X 0.27.
a. outer side.

b. dorsal view.

Ursus spelneus Rossenmtiiler & Ileinroth. right juvenile mandible (C M3)
embedded in travertine. PetniCka cave, X 0.27.

Ursus spehieus Rossenmiillei' & Ileinroth, ieft mandibie (C, P4-M3). Petnicka
cave.

a. leeth ro\v P4-M3, occiusai, X 0.70.

b. outer vielv, X 0.2'7.
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Cji. 3

Ciji. 4.

Fig. 1

Fiji. 2.

Fig. m

Fig. 4.
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TAB.HA VI PLATE

Canis lupus Linnaeus, mand. sin., PHcoBa>ia, X 0.90.
a ono3ro

6. cnojbamita crpaHa

Ciocuta spelaea (Goldfuss), mand. sin., PacoBaMa, X 0.90.
a. op;03ro
6. cnojbamiba cTpana

Ciocuta spelaea (Goldfuss), nomH jjecHH OMiiaK, JfeneHa nehHHa, X 0.90.

a. .nHHrBaJiHO

6. HHCTaJIHO

U jiaSnjajiHO

Crocuta spelaea (Goldfuss), mand. sin., cnojbamiba crpana, Jleflena neliHiia.X 0.90.
Canis lupus Linnaeus, left mandible, Risovaca, X 0.90.

a. dorsal view.

b. outer side.

Ciocuta spelaea (Goldfuss), left mandible, Risovaca, X 0.90.

a. dorsal view.

b. outer side.

Crocuta spelaea (Goldfuss), lowver right canine, Ledena cave, X 0.90.

a. lingual.

b. distal.

c.labial.

Crocutn spelaea (Goldfuss), left mandible, outer side, Ledena cave, X 0.90.
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Cn. i.
Ci. 2

Ct 4.
C.4. 5
C.t. 6.
Fig. i.
Fig. 2.
Fig. 3.

Fig. 4.
Fig.
Fig. 6.

o1

CT 1
Ci1).2.
Cn. 3.
Ci). 4.
Ct.5..
Cn. 6.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

SN S
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TAEJIA VII PLATE

Paiithern spelnea (Goldfuss), mand. sin., cnon>ainH>a CTpaHa,PttcoBaMa,X0.27.
Pnnthern spelnen (Goldfuss ), Mt. V. IlehiiHa V upBemiM cTeHaMa, X 0.90
Pnnthern spelnen (G oldfuss), mand. sin. juv., Pi{COBa<ia.X 0.90.

a. cno.ir,auHba c'rpaiia
6. VHj'Tpamma crpana

Feh's silvestris Schreber, mand. sin., cno.ibamita crpaHa.Bad«i>CKa nehnna. x 0.90.
Meles meles (Linnaeus), mand. dext., cnojbamiia cTpaHa.PncoBa'ia, X0.90.
Lynx pnrdinn (Temminck), tibia, BpejicKanehnna.X0.C7.

Pnnthern spelnen (Goldfuss), left. mandible, outer side, Risovaca, X 0.27.
Pnnthern spelnen (Goldfuss), Mt V, Pe€ina u crvenim stenama, X 0.90.
Pnnthern spclnea (G oldfuss), left juvenile mandible, Risovaca, X 0.90.
a. outer side.
b. ianer side.
F'elis silvestiis Schreber, left inandible, outer side, Vasiljska cave, X 0.90.
Meles ineles (Linnaeus), right mandible. outer side, Risovaca, X 0.90.
Lynx pnrdinn (Tcmminck), tibia, Vrelska cavc, X 0.67.

TAE.HA VIII PLATE

Ursus spelueus Rosseumtiller & Fteinroth, radius dext, Bop3aiiHo,L(epeMomita.X27.
Ursus nictos Linnaeus , radius dext.,, jiop3a.riHO. U,epeMomi-ba, X 0.27.

Cnpieolus cnpreolus (Linnaeus), max. dext. (P2-M3), Bpe.acKa nehiina.X 0.90.
Cervus einphus Linnaeus, max. dext. (P2-M3), PncoBa<ia,X 0.70.

Equus cnbnllus Linnaeus, astragalus, PncoBaMa,X 0.70.

Dicetoihinus heniitoechus (Fal coner), Mt 1ll, PncoBana. X 0.20.

a. npoKCHMa.Tii-io.

6. uop3anHo.

Uisus spelneus Rossenmuller t Heinroth . right radius, dorsal view, Ceiemosnja, X 027.
Ursus arctos Linnaeus, right radius, dorsal view, Ceremos$nja, X 0.27.
Cnpreolus cnpreolus (Linnaeus), right upper jaw (P2-M3), Vrelska cave, x 0.90.
Cervus elaphus Linnaeus, right upper jaw (P2-M3), Risovaca, x 0.70.

Eguus cnbalius Linnaeus, astragalus, Risovaca, x 0.70.

Diceroihinus hemitoechus (Falconer), Mt Ill, Risovaca, X 0.20.

a. proximal view.

b. dorsal view.
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