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KBAPTAPHM CEfIHMEHTH nETHHHKE nE HHHE
(3ANA~HA CPBHJA)

HnKojie KocTHha* h Becne fIHMHTpnjeBHh**

Tokom najieoHTonouiKHX HCKonaBaH>a y neTHmKoj nehHHH 1992. h 1994. rofl[HHe otkphbchh cy ocraun
nneHCTogeHCKHX cncapa, y3eTH y3opgn 3a MHHepajiouiKe aHaliH3e h H3BpmeHa KopejiaijHja cnojeBa y pa3JiHMH-
thm neJioBHMa nehHHe. YTBpi)eHo je fla cy (Jjochjihh ocrai*H HepaBHOMepHO 3acTynjbeHH h pasjiHMHTO oqyBaHH
Ha pa3JiH>!HTHM MecTHMa y nehHHH.

Ha OCHOBy pe3yjiTaTa MHHepajiouiKHX aHajiH3a, nalieOHTO0JiOiiiIKHx nonaTaKa h KopejiatjHje npoc})HJia.
yTBpl>eHa je cyKgecHja cnojeBa H KapaKTep cpejiHHe y Kojoj cy ce TaJio*HJiH KBapTapHH cejiHMeHTH. HajcrapnjH
cjiojeBH T3Jio>KHJIH cy ce y mbjihm nehHHCKHM je3epHMa. Y cjienehoj. cyBoj (jja3H. nehHHy cy Hace.ibaBajie
*HBOTHH>e, H3Mel)y ocTajiHX h cjienn MHiueBH, KojH cy Ha ojjpel)eHHM MecTHMa aKyMyjiupajiH ryaHO. Y cjioje-
BHMa KojH cy jie>KajiH Hcnoji Hacjiara ryaHa. <|)ocHJiHe kocth cy pa3JiaraHe noji yTHijajeM KHcejiHX pacTBopa. H
cTBapaH je MHHepaji TapaHaKHT.

K.T.yiHc pein: raapTap, nehHHCKH cejjHMeHTH, pacnaflaite g>ochjinhx KocrHjy, TapaHaKHT.
YBO3

neTHHHKa nehHHa ce HalJia3H y aTapy cejia neTHHHa, oko 5 km jyrOHCTOHHO opi Ba-
jbeBa. Je™Ha je ojj npBiix nehHHa y Cpdnjn Koja H3a3HBa na»CH.y HCTpajKHBana. Mopc})o-
jiomja h reHe3a nehHHe jieTajLiio cy HCTpa>KeHH, a 1988. rojiHHe ypet)ena je 3a TypHc-
THHKe noceTe (JoBaHOBHh, 1951; Jla3apeBHh, 1988).

Ha nocTojaite djochjihc cf>ayHe y rieTHHHKoj nehHHH npBH yKa3yje Jocnrji llaiiHHh
(1857). KpajeM XI1X h noneTKOM XX BeKa Bpnie ce h npBa HCKonaBaH>a (JoBaHOBHh
Ti., 1892; IjBHjnh, 1912). HcKonaHe noBpniHHe KacHHje cy 3aTpnaHe, a oTKpiiBeHH
4>chjihh ca/(p>Kaj HHje caTyBan, kojihko je to no3HaTO ayTopHMa obof palia.

OGiiMHHja ncKonaBan.a h npHKynjtaH>e nalJieoHTOJiouiKor MaTepnjajia BpmeHo je
1969.-1970. ro/jHHe (M iloSevi¢, 1984), y 6ohhom KaHaliy "Me/jBe~e flBopaHe™. 1Jpo-

Y TOKy 1992. h 1994.ro/iHHe Bpuiena cy najieOHTO0JiOuiKa HCKonaBaiba y pa3JiHHii-
thm ”ejioBHMa neTHHHKe nehnne Kojn cy npeKpHBeiiH KBapTapHiiM HacjiaraMa (cji. 1),
ihto je OMoryhHJio CHHMaite npoc})HJia, y3HMaH>e y3opaKa 3a MHHepajiouiKy aHaliH3y h
KopejianHjy ce/?HMeHTHX TBopeBHHa neTHHHKe nehime (JJhmhtpnjebhh, 1994). Epoj-

(>riojbonpHBpejiHH cj)aKyjiTeT, HeMaibHHa 6, 3eMyH.
Hhcthtjt 3a pernoHaliHy reojiornjy h najieOHTO0JiOrHjy PyHapcKo-reojiouiKor (j)akViiTeTa. YHHBep3H-
TeTay Beorpajiy, KaMeHOTKa 6, Beorpaji.
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Cn.l. H.ifiH ,Tc.na llcthhm ke nehHHe noKpHBeHor KBapTapHHM HacjiaraMa (npeMa Lazarevi¢, 1988), ca oiHaMCHHM
noBpniHHaMa HCKonaBaH>a h ojroBapajvhn.M npo(j)HJiHMa. Jlerema: B. 6jiokobh; la. noBpuiHHCKH cjioj; 1. ryaHo;
2a. cnra; 2. ohjiomuh cnre h ;ipo6mia; 2-6. raHHa; 2,4. (jioutiiiH ocraijH cncapa; T. TpnjacKn KpcnuiHH.

Fig. 1. Ground-plain of the part of Petnicka peéina in wvhich Quatemary sediments are deposited (after Laza-
revié, 1988), with excavated areas marked and related profiles. legend: B. limestone blocks; la. surface
layer; 1. guano; 2a. traveitine; 2. limestone and travertine rubble; 2-6. clay; 2, 4. fossil bones; T. Triassic
limestone.
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hh ocTauH njieHCTOu;eHCKHX cncapa otkphbchh cy y "BncoKoj flBopaHH" h ">Kjjpejiy\
Aok cy ()OCHJiHe kocth y "J],BopaHH npeji >KjipejiHMa™ h "MejjBe”oj jiBopaiiH" fiiuie
peTKe h cjia6o 0'JVBane.

METOfIA H PE3yJITATH MHHEPAJIONIKHX HCTPA*HBAH»A

MHHepajioniKa HCTpaxHBaita raHHa H3BpmeHa cy no MeTojjH Jla6opaTopHje 3a mh-
Hepajiorajy 3eMJbHiirra nojboiipHBpejinor cf)aKyj!TeTay 3eMyHy. M3BpmeHO je CHHMaite
yKynHor y3opKa Kao h KacHHje H3jiBojefie rlipaKmije (<0.002 mm) raHHe. M3jiBajaii,e
MHHepalia raHHa BprneHO je 6e3 npeTXO0jiHOr TpeTMaHa, KaKO ce He 6h nopeMeTHJia
oceTJbHBa CTpyKTypa nojej(HHaiHHX Mimepajia. /T,06njeHH y3opnn cHHMJbeHH cy Ha
PHILIPS-obom peHTreHCKOM jiH(f>paKTpoMeTpy y CuKa, U=28kV, I1=38mA, npn SE=16,
TC=4 h Ss=1°29/min. CBaKH y3opaK je CHHMaH Kao Ba3jjyuiHO cyB, 3acnheH eTH-
Jien-rJiHKOJIOM h >KapeH Ha 450°C. Ynope*HBaH.eM TaKO jTo6HjeiiHX juifhpaKTOipaMa
H3BpmeHO je KBaJiHTaTHBHO ojipe”HBaibe MimepaliHHX BpcTa. CeMH—KBaHTHTaTHBHa
aHalJiH3a canpacaja MHHepajine CMeuie H3BpmeHa je npiiMeHOM ajinja6aTCKe MeTojie
CHUNG-a (Chung, 1974), y3 Kopniiihen.e ciiHTeTH'iKor 6eMHTa Kao yHyTpamH>er
cTanjiapjia.
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Cji.2. J],HjarpaM picTpH6yimje MHHepajia y npo(J)HJiy y "J*BopaHH npeji SKHpenHMa" - anaTHT;
Ta - TapaHaKHT; TeMnepaTypa: T - yMepeHa, W - Tonna; Bjia>KHocT: d - cyBH nepnoHH, m - bjib>khh,
h - XyMHfIHH (CTaJIHO Blia*HH).

Fig. 2. Mineral distribution in the sediment sequence in "Dvorana pred Zdrelima" - apatite;
Ta - taranakit; Temperature: T - temperate, W - warm; Precpitation: d - dry, m - moist, h - humid.

MHHepajiouiKH cacTaB hchhthb3hhx y3opaKa ojipeljen je noMohy noJiapH3aiiHonor
MHKpocKona h peiiTreH-jiHc{)paKHHOHOM aHajiH30M. jJ,06Hjeun pe3yjiTaTH, npHKa3aiui y
cy Haj3acTynji>eHHjH MHHepajiH y cbhm y3opii,HMa. Ohii cy npaheHH npoMciubHBHM kojih-
HHHaMa MHHepajia raHHa, xjiopHTa, HaTpoJiHTa h KaJiUH'ia. HHTepecairruo je h npncyc-
tbo jjBa cj30c4)aTHa MHHepaldia: anaTHTa h TapaHaKHTa. npncycTBO anaTHTa y nehHHCKHM
rjiHiiaMa cBaKaKO je nocjiejuiua jioMJben>a h pacriajian.a cJjochjihhx KocTHjy hoji jjej-
ctbom KHcejiHX pacTBopa (pH 3.0-3.4) H3 ryaHa, Kojn npeKpHBa npoc}h)HJi y "fIBopaim
npejj scjipeJiHMa"™ h "Mej}Bel)oj jiBopaHH". PacTBapaibeM anaTHTa HacTao je KOMnaKTHii
XHjpaTHcaHH KalJiHjcKH ajiyMo-(J)oc4)aT - TapaHaKHT. TapaHaKHT je no3HaT Kao MHHe-
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AHajiH30M fIHCTp«6yuHje MHHepalia rJiHHa y HcnHTHBaHHM npo(f)HJiHMa 3ana*ajy ce
BapHjan,Hje y HjHxobom canp»:ajy. PaHHja HCTpascHBaiba (Thorez, 1985, 1989; Pedro et
al., 1969; Pedro, 1984) noKa3alia cy na cy ceKBeHn,e pacnaflaita h CTBapaita MHHepalia
rjiHHa y ycKoj Be3H ca reoMopc”ojiouiKHM, neTporpac})CKHM h MHHepajioniKHM KapaKTe-
pHCTHKaMa TepeHa, ajiH cy h noji BeJiHKHM yTHi;ajeM kjihm3Tckhx c})aKTopa, Kojn flOBOfle
flo cTBapaita nojejuiHHX KapaKTepHCTHHHHX BpcTa MHHepajia rjiHHa y TOKy noBpuiHH-
cKor pacnajiaita cTeHa.

TaGelia 1. Pe3yjiTaTH ccmh KliaHTHTai'HBHC pcirncH j(H(t)paKHHOFic aHaliH3e y3opaKa rJiHHe w3 IleTHH'iKe
nehHHe.

Table 1. Results of semi-quantitative X-ray diffraction analyses of samples taken from two profiles in
Petni¢ka pecina.

"ABopaHa iipcji ampejiHMa" "McjiBetja jiBopana ”
npocfitii (profile) ("Dvorana pred zdrelima”) f'Medvedja dvorana")
cjioj (layer) 2 3 4 5 6 2 3 4 5
KBapii (quartz) 29 32 24 30 26 40 27 20 25
(t)ejijicnaT (feldspar) 30 23 16 27 22 22 17 22 20
KajiHHT (calcite) 3 5 2 1 1 2 3 2
anaTHT (apatite) 3 tr 2 tr 2 2 tr / /
TapaHaKHT (taranakite) 1 5 13 6 8 tr / /
HaTpojiHT (natrolite) 8 10 / / 8 6 / /
xjiopht (chlorite) 5 6 14 4 10 3 12 8 13
hjiht (ilite) 7 9 1n 12 1 9 10 15 10
CMeKTHT (smektites) 4 8 6 10 5 4 16 21 15
KaHAHTH (candites) tr 2 13 10 16 3 10 1 12
pH* 34 3.3 3.0 3.4 33

* pH 3acnoj 1 (ryaHo) 3.28 (*pH for layer 1 - guano 3.28)
tr- TparoBH (traces)

llpHcycTBO Behnx KOJiiriHHa KaojiHHHTa y jion,eM j(ejiy npo({)HJia (y3opnn 4, 5 h 6)
HHfIHHHpa TonjiHjy h Blia>KHHjy KJiHMy o/i jjaHaiiribe, jjok BapnjanHje y cajjp>Kajy cmck-
THTa yKa3yjy Ha CMeHy cyBHX h bji3>khhx nepnojja y TOKy iojjhhc, Hapo'iirro y vsopijHMa
3 h 5. lipHcycTBO Behnx KOJiH'iHiia TapaHaKHTa TaKotje je HHj(HKaTHBIio 3a cyBe yclioBe y
caMoj nehHHH, Kajja ce H3Hafl npoc|)HJia HaroMHJiaBao y Maitoj hjih Behoj Mepn ryaHO.

MiiTcpecaiiTHo je noMeHyTH jja je jjeo nehHiie, y TOKy paHHjer nepnojja 6ho noK-
pHBeH nehHHCKHM je3epoM y KOMe cy ce Tajio>KHJie "TpaKacTe rjiHHe". To je H3pa>KeHO y
cjiojy 5, rj(e ce JiaKO 3ana»cajy TaHKe TpaKe, MHJiHMeTapcKHX BejiHHHHa, y HaH3Me-
hhhhom cMeiiiHBaiBV iJiHiie ca npauiHHacTOM d>paKHnjoM 6oraTOM KBapijoM h c})cjij(-
cnaTOM. OpaKHiija rJiHHe y obom cjiyTajy je yrjiaBHOM cacTaBJbeiia oji xalJioj3HTa hjih
j(erpaj(Hpaiior (cjiabo HCKpncTaliHcaHor) KaojiHHHTa, Kojn cy BepoBaTHO HacTajiH neo-
rfiopMaijnjoM H3 pacTBopa o6oraheHHX ajiyMHHHjyM h CHJiHnnjyM-XHjipoKcnjuiMa. HaH3-
MeHHHHO CMeibHBaH.e npauiHHacTe h rjiHHOBHTe c})paKnHje cyrepHUie Tajioaceibe Kpyn-
HHjer MaTepnjajia y6p30 no j;oHomeH.y y je3epo j*ok ce rjiHHe Tajioace KacHHje H3 pac-
TBopa o6oraheHHX xhjjpokchjjhm3 Al h Si. OTHHaibeM Bojje H3 je3epa HacTaje cyBa d>a3a
(cjioj 4) ca nojaBOM TapaHaKHTa y cejiHMeirniMa. Ha npejia3y H3 cjioja 4 y cjioj 3 jiojiasn
h jjo npoMeHe cacTaBa rjiHHa rjje ce cajip>Kaj Kaiijtirra cMaH>yje HHjinnnpajvhii npoMeHy
KJiHMe H3 Tonjinje h Blia>Kiie y xJiajjnnjy h cyBJby.

Cjioj 2 Kojn Jie>KH iieiiocpejuio ncnoji ryaHa noKa3yje nOHOBHO noBehaibe Blia>Kiioc-
th cnojbamibe KliHMe, ajiH h cyBy c})a3y yHyTap nehHHe, Kajia ce nOHOBO Tajiomi ryaHo h
CTBapa MHHepali TapaHaKHT oji anaTHTa H3 c})ochjihhx KOCTiijy.
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PI/IOC'IljI CTBAPAH.A H I1AJIEOKJIHMATO0.1101UKE OflIJIHKE
KBAPTAPHHX HACJIArA 1l THMMKI 111 hMIII

Ha OTKpHBeHHM lipOcd)lUIHVE CCI(HMeimiHX TBOpeBHHa y rieTHHHKOj nehHHH (“"BHCOKa
UBopaiia", "JJiiopaiia upeji >KjfpedikMa", "">Kjipejio™, ""MejjBcl™aj(Bopana\ fx)'nin KaHaji "MejiBelje
jjBopaHe™ h "KaHaji ¢ aMéncoM™) (cn. 1), m/jBojeno je 6 paliinwrnx cnojeBa. [ lajcrapnjn cjioj,
cjioj 6, Kojn Jieaai jHipeicrao npeKO ‘ipnjacKiK Kpe'ntaKa y KojHMa je nehHHa rjjopMiipana,
KOHcraTOBaH y "‘jnpopaHH iipejj >KjipejiHMa", npejicTaBJj.eH je cMe”*oM, KOMNaKTHOM tjihhom ca
niKOJbKacTHM npeJiOMOM, HajBepoBaTHHje TaJi0*eHOM y nehHHCKOM je3epy.

nocTojaite nehHHCKHX je3epa, H3BecHo je tokom r})opMiipaiua "TpaKacTHX rnHHa"
(cjioj 5) y "P,BopaHH npej( *cj(pcjiHMa" h '"MejiBetpoj jiBopaiin™.

llocjie OTHii;aH>a nehHHCKHX je3epa y '"/jBopami npejj »cjjpejiHMa" h "MejjBe”oj jibo-
paHH" TaldioacH ce cMe”a TJiHHa (cjioj 4), y Kojoj cy KOHCTaTOBaHe Behe KOQOJiiiMHHe MHiie-
palJia anaTHTa h TapaHaKHTa, HacTalJiHX pacnajian,eM <Pochjihhx KocTiijy iioji yTHHajeM
KHcejiHX pacTBopa. Y HOBJiaTH cjioja 4 y "fl,BopaHH npejj acjipeJiHMa” h "Mej”~Behoj jibo-
paHH" Hajia3Ho ce, npeMa TOMe, cjioj ryaHa, H3 Kora cy ce npoii;ehHBajiH obh KiicejiH
pacTBopn, a Kojn je Kacmije ojiiiemeii. Ca cjiojeM 4 y obhm jiejioBHMa nehHHe HajBepo-
BaTHHje ce mo>c KopelincaTH cjioj TaMHO—CHBe raHHe y 6ohiiom KaHajiy "MejjBeije
jlBopane™, y KOMe cy npoHai)eHH peTKH ocTaiin >hbothhXkhx Kocmjy (MiloSevic.
1984). H~iiaji cjioja 4 Tajiomi ce xoMoreHa cHBa rjiHHa (cjioj 3).

Y noBJiani cjioja 3 HaJia3H ce rjiaBHH cJjochjiohociih cjioj, cjioj 2. Oochjihh ocTan,H khh-
MeitaKa y obom cjiojy otkphbchh cy Ha cbhm npHK33aHHM npo(])iuiHMa, ¢ thm ihto cy y
"JI,BopanH npejj >KjjpejniMa’ h "MejiBeijoj jiBopaim™ BeoMa peTKH h totobo n0TnyHO pac-
najinymi, ojhiocho eipaHccjiopMHcann y nehHHCKH MHHepalJi TapaHaKHT, jiok cy y ""BncoKoj
jIBopaim™, "">Kjipejiy", 60’ihom KaHaliy "MejjBel)e jiBopane' h "KaHaJdiy c aM6éncoM", ojhiociio
y cbhm npocTopHMa nehHHe y KojHMa HHje jiohuio jio (jiopMiipaii>a Hacjiara ryaHa, 6pojHH h
jjo6po o'iyBaiiH. Y ")Kjipejiy", 6ohhom KaHaldiy "MejjBel)e jiBopaHe” h "KaHadiy ¢ aM6HCOM"
H3Jiy'iyje ce y noBJiaTH flpyror cjioja cnracTa Kopa. Obom xopH30HTy BepoBaTHo ojjroBapa
CTanaKTHT, jjaTOBan mctojjom C-14 Ha 40.000 rojjinia (y3opaK 3-1859, npeMa iihcmv M.
Majie3a My3ejy y Apaiit)ejioBny 1987.rojiiiHe). MsHajj cjioja 2 HaJia3H ce noBpnniHCKH cjioj
iiejejjnaKe jie6jbmie (la), jjok ce y "/iBopaim npeji >KjjpejiHMa” h "Mej[Bel)oj j(BopaiiH Haro-
MHJiaBa ryaHo. Y "BncoKoj jiBopami", KpajeM hjih nocjie Tajio>KeH>a cjioja 2 jjojiasH jio
o6pymaBaiba bcjihkhx KaMeHHX 6ji0KO0Ba.

llpoMeHe vy jiiicTpnéynHjH MHHepajia rjiHHa (cji. 2) yKa3yjy Ha npoMeHy najieoKJiH-
MaTOJioniKHX npHJiHKa Ha rpaiiHHH cjioja 4 h cjioja 3: y BpeMe Tajioaceita cJiojeBa 6, 5 h 4
KJiHMa je Tonjia, jjok ce ojj cjioja 3 Meiba y yMepeHy. naJieoKJiHMaTOJioiuKe npoMeHe ce
TaKot)e ojjpa>KaBajy y npoMeHH BJia>KiiocTH.

Ha O0CHOByY djochjihhx ocTaTaKa, MopcjiojioinKHX KapaKTepHCTHKa nehHHCKor mcjj-
Bejja, npe cBera, ojipe”ena je CTapocT cjioja 2 Kao ropibH iuieHCTonen (//HMHTpnje-
BHh, 1994). 3a najieoKJiHMaTOJiouiKe KapaKTepiicTHKc oji Beher siianaja je npncycTBO
cj)ayne chthhx cncapa, y "BncoKoj jjBopaiiH", Koja yKa3yje Ha yMepeHy KJiHMy, Kao h Ha
nocTojaH>e myMCKe BereTaii;Hje y okojihhh ncTHHHKe nehHHe.

Cjioj 1 je xojioii;eHCKe cTapocTH, hito noTBphyjy HalJia3H HeKOjiHKO cjipai MeHaTa
KepaMHKe y "//BopaHH npejj >KjipcjniMa"™ y obom cjiojy.

3AKJIbYHAK

PeHjjreii-jincfipaKHHOHOM h MHHepaJiouiKHM aHaJiH3aMa y3opaKa H3 npocjiiuia y
"/l.BopaHH npejj >Kj(pejiHMa™ h ''MejjBeljoj jiBopann"™ yTBpljeHa je npoMeHa yKyiiHor
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MHHepaJiHor cacTaBa, HapoHHTo ca/ip>Kaja r(ipaKi*nje rjiHHa, Koja yKa3yje Ha KJiHMaTCKe
npoMeHe y nehHHH, ojjhocho Ha noBpuiHHH TepeHa.

Y HO'icTHOM nepnojiy cejiHMetiTannje oBaj jieo nehHHe 6ho je rioTonji.eH Man.iiM
je3epoM, y KOMe cy ce majio>KMJie TpaKacTe rjiHHe. OHe yKa3yjy Ha ce30HCKe npoMeHe
KJiHMe, Tj. H3pa3HTO cyBe h H3pa3HTO BJianciie HHTepBajie. Msnal/i h,hx ce Hajia3e
cejjHMeHTH cJ)opMiipaHH y cyBoj (J)a3H, Kajja cy nehnny iiacejraBajie >KHBOTHii>e, hsmb”v
ocTajiHX h KOJiOHHje cjiennx MHineBa, Kojn cy cTBapajiH Hacjiare KHcejior ryaHa.

pa3JiaraH>e anaTHTa H3 cJ)ochjihhx KocTHjy h cTBapaibc MHHepajia TapaHaKHTa.
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QUATERNARY SEDIMENTS OF THE CAVE PETNICKA PECINA
(WESTERN SERBIA)

by
Nikola Kosti¢ and Vesna Dimitrijevié

Paleontological excavations were performed in Petnicka pedna in 1992 and 1994, which made possible taking
samples for mineralogical analyses and conelation of layets in various paits of the cave. Pleistocene mammals remains
were found, which weie unevenly distributed and differently preserved in different places in the cave.

Based on mineralogical analyses results, palaeontological data and profile correlation, layers succes-
sion is established and paleoclimatological properties of the Quatemary sediments recognised. It is found
that in the beggining of the sedimentation, small lakes existed in the cave, where laminated clays deposi-
ted. After their deposition, a dry phase succeeded, when animals inhabited the cave, including bats which
are responsible for guano accomulation. In the layers laying under guano fossil bones were decomposited
and the mineral taranakite has been formed.

Key words: Quatemary, cave sediments, fossil bones disintegration, taranakite.
INTRODUCTION

Petnicka pecina is situated in the district of the village Petnica, approximately 5 km
southeast of Valjevo. It is one of the first caves in Serbia to attract attention of research-
ers. It has been spelaeologicaly studied in details, and arranged for touristic purpose
(Jovanovi¢, 1951; Lazarevic¢, 1988).

Quatemary deposits are covering dry parts of the cave - chambers "Visoka dvorana"
(High Chamber), "Dvorana pred Zdrelima" (Chamber in front of the Gorge). "Medvedja
dvorana" (Bear Chamber), and narrow passages and channels like "Zdrelo" (Gorge) con-
necting "Dvorana pred Zdrelima" and "Medvedja dvorana”. or "Kanal s ambisom" (Cha-
nnel with Abyss) extending out of "Medvedja dvorana” (Fig.l).

The presence of fossil fauna in Petnicka peéina was noted already in the middle of
XIX century by Josif Panci¢ (1857). Toward the end of XIX and beginning of XX
century, first small scale excavations were undertaken (Jovanovié¢, 1892; Cviji¢, 1912).
The excavation areas were filled in later, and fossil bones were not saved up to the present.
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More extensive excavations and collecting of palaeontological material was carried
out in 1969-1970 (MiloSevi¢, 1984), in the lateral channel of "Medvedja dvorana",
vvhere the profile of sediments is still accessible.

Further palaeontological excavations were performed in 1992 and 1994 (Dimitri-
jevi¢, 1994), which made possible correlation of layers in various parts of the cave, and
taking samples for mineralogical analyses. Pleistocene mammals remains were found,
numerous and well preserved in “Visoka dvorana” and "Zdrelo", but rare and decayed in
"Dvorana pred Zdrelima" and "Medvedja dvorana™.

METHODS AND RESULTS OF MINERALOGICAL ANALYSES

Mineralogical analyses of clay component have been carried out according to the
methodology of Laboratory for Soil Mineralogy of the Faculty of Agriculture, Zemun.
The bulk samples were analyzed, as well as separated clay fraction (<0.002 mm). Clay
components are separated without previous treatment, aiming not to disturb sensitive
structure of particular minerals present. Prepared samples are analyzed on the PHILIPS
rentgen difractrometer in CuKa, U=28kV, 1=38mA, at SE=16, TC=4 and Ss=1°20/min.,
as air dried. saturated with etilen-glycol and heated at 450 °C. Difractograms obtained in
such way are compared for the qualitative identification of mineral species. Semi-quan-
titive analysis of the mineral components mixture is performed by Chung's adiabatic
method (Chung, 1974) with synthetic boemite as intemal standard.

Mineral composition of the analyzed samples is identified by polarization microscope
and rentgen-difraction analysis. Results obtained are shown in table 1 and fig. 2. The
sample composition is complex. Quartz and feldspars are the most frequent minerals in
all the samples. while the quantity of clay minerals, chlorite, natrolite and calcite is vari-
able. It is interesting to notify the presence of two phosphate minerals, apatite and tara-
nakite. The presence of apatite in cave clays is certainly due to fossil bones breakage and
decomposition. The apatite tranformation under the influence of acid solutions (pH 3.0-3.4)
from guano, covering clayey sediments in "Dvorana pred Zdrelima" and "Medvedja dvora-
na", led to the formation of compact hydrated potassium alumo-phosphate - taranakite.
Taranakite is the mineral known from many caves, first described as cave mineral in New
Zealand.

The analysis of the clay minerals distribution showed variations in their composition.
Il is known that clay minerals decomposition and formation sequences are closely related
to geomorphological, petrographic and mineralogical features of the surrounding terrain.
while they are under the influence of climatic factors too, which are responsible for the
fomiation of clay mineral characteristic species in the course of the surface decomposition
(Thorez, 1985, 1989; Pedro et al, 1969; Pedro, 1984).

The presence of larger quantities of kaolinite in lower parts of the profiles (layers 4,
5 and 6) indicate warmer and more humid climate then today's, while the variations in
smectites component indicate dry and moist seasonal changes, especially in the layers 3
and 5. The presence of larger quantities of taranakite is also indicative for dry periods in
the cave itself, when above the profile guano was accumulated.

During the formation of the layer 5, in a part of the cave a lake was present, where
laminated clays were deposited. Laminas are several mm thick. The clay and silt fractions
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enriched with quartz and feldspar are interchanged. The clay fraction is in this case
raostly composed of halloysite or degradated kaolinite, which are formed probably by
neoformation from the solutions enriched in alumo- and silico-hydroxides. After the lake
drained out. a dry phase succeeded, with a formation of taranakite in sediments. In a
transition from the layer 4 into the layer 3, there is a change in a clay minerals composi-
tion. The kandite component is decreasing, indicating climatic shift from warmer and
humid into the cooler and drier period.

The layer 2 laying directly under guano is showing increasing of humidity outside
the cave again, while the dry phase inside the cave continued, with the accumulation of
guano and transformation of the apatite from the fossil bones into the mineral taranakite.

LAYERS SUCCESSION AND PALEOCLIMATOLOGICAL PROPERTIES
OF THE QUATERNARY SEDIMENTS IN PETNICKA PECINA

On the profiles in various parts of Petnicka pecina covered with Quatemary sediments
("Visoka dvorana", "Dvorana pred Zdrelima", "Zdrelo", "Medvedja dvorana", lateral channel of
"Medvedja dvorana™ and "Kanal s ambisom") (Fig. 1), six different layers are distinguished.
The lowermost layer 6 is laying directly above Triassic limestones in which the cave is
formed. It is a brown compact clay with conchoidal form of fracture, revealed in "Dvorana
pred Zdrelima" and most probably deposited in a small cave lake.

Small cave lakes existed still during the deposition of laminated clays of layer 5 in
cave chambers "Dvorana pred Zdrelima" and "Medvedja dvorana".

After the lakes drained out firom these parts of the cave, a brown clay of layer 4 is de-
posited. in which larger quantities of minerals apatite and taranakite are found, developed by
the decomposition of the fossil bones under the influence of the acid solutions. Accordingly.
this layer was covered with guano producing these acid solutions, and eroded afterwards. It is
probably correlative to the layer of dark gray clay in the lateral channel of "Medvedja
dvorana"”, where rare fossil bones were found (MiloSevi¢, 1984), while they were totally
destroyed in central parts of the chambers "Medvedja dvorana” and "Dvorana pred
Zdrelima", since not a single bone was found here during the excavations.

Above the layer 4 a homogeneous gray clay of layer 3 is deposited.

The main fossiliferous layer is layer 2. Vertebrate remains in this layer are found in
all presented profiles, although their preservation is very different in various parts of the
cave. In "Dvorana pred Zdrelima" and "Medvedja dvorana" they are very rare and almost
totally decomposed, i.e. transformed in cave mineral taranakite, while in "Visoka
dvorana®, "Zdrelo", lateral channel of "Medvedja dvorana™ and in "Kanal s ambisom™, that
is in parts of the cave where guano cover is lacking, they are numerous and well preser-
ved. In "Zdrelo" and lateral channel of "Medvedja dvorana" a travertine layer is formed
above the layer 2, while in "Kanal s ambisom" broken stalactites are found in the upper
part of the layer. It is probable that a radiometric age of 40.000 years, obtained from a
stalactite (the sample has been taken in 1984. by late M. Malez, as were the samples
from several caves in Serbia, and results reported in a Malez's letter to Museum in
Arandjelovac in 1987) could be related to this horizon.

Tovvard the end of the layer's 2 deposition, the falling of large stone blocks occurred
in "Visoka dvorana".
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The changes in the distribution of clay minerals (fig. 2) show climatic conditions
shift vwwhich happened betvveen layers 3 and 4: during the deposition of layers 6, 5 and 4,
the climate is warm, while it is changing from the layer 3 upward to temperate. Paleo-
climatological changes are reflected in changing humidity too.

The age of the layer 2 is Upper Pleistocene, according to the fossil remains found,
cave bear at the first place (Dimitrijevié, 1994), while small mammals remains disco-
vered in "Visoka dvorana", are more important for defining the paleoclimatological condi-
lions, as they are related to temperate conditions and wood vegetation developed in surro-
undings of Petnitka pecina.

The uppermost layer is of Holocene age, vvhich is confirmed by several ceramics
fragments found in “Dvorana pred zdrelima” in this layer.

CONCLUSION

The analysis of the clay minerals distribution showed variations in their composition.
indicating climatic changes.

In the beggining of the sedimentation, small lakes existed in the cave, where lamina-
ted clays were deposited. The formation of laminated clays indicate seasonal changes, i.e.
changes of dry and moist intervals. After their deposition a dry phase succeeded, when
animals inhabited the cave, including bats vvhich are responsible for guano accumulation.
In the layers laying under guano fossil bones were decomposited and the mineral ta-
ranakite is formed.
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