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y,n;K 56:551.736.3/.761.1(497.11-16) OpnrHHaJiHH HayHHH pafi

MMKPOIIAJIEOHTOJIONIKE H EHOCTPATHrPA<I>CKE
KAPAKTEPHCTHKE rOPIbENEPMCKHX H JXOIETPHIJACKHX
CEfIHMEHATA Y CEBEP03ANA3H0J CPEHJH (JYrOCJIABHJA)

- 1, OSjiacT iidiaiiHiic BjiauiHh: JioKajiHocT Huimtui nehHHa h Taj -
ofl
CmhbKe HaHTnh-ripoflaHOBHh

y pany ayTop H3HOCH pa3Biihe moajihkc cejHMenara ropH,er nepMa Haon.ei Tpnjaca y npocropy nliaHHHe
BjrauiHh. ccFie|)0'iaiia;uia Cponja. ripov'ienn cy reojiounoi CTy6oBH y jioKaliHocTHMa [[aimha nehHHa Koja ce
Hajia3H Ha jyro3ana;uiHM na;uiuaM a njiaHHHe BjianiHh h cejiy 1'aj cMeuiTeHOM Ha ceBeponcTO'innM orpaHUHMa
BjiauiHha, Yjiojihhh peKe TaMHaBe.

.bv~ie penii ropihn ne -noitn ujac. reojioui c o0BH, onalieo iorHja. Ji iorHja. ouocrpa -
K.bv~ie penii pih pM i Tpuj jiouiKH cTy6oBH, MHKp JieoHTOJiorHja. JIHTOJiorHj paTH
rpa(})Hja, Kopcjiannja cTy6oBa.

YBO3

y oKBHpy flaJoHX npoyHaBaH.a 6HOCTpaTHrpa(fmje, MHKponalieoHTOJiorHje h najieo-
eKOJiornje ropiter nepMa h flOH.er Tpnjaca ceBepo3anaflHe Cp6nje, Koja ce ofIBHjajy Beh
BHme roflHHa (Panti¢-Prodanovi¢ & RadoSevi¢, 1981; naHTHh-ripoflaH OBiih,
1989/90,1990,1994), obiim paflOM ynoTnyHiihe ce pe3yjiTani kojh cy j[o6njeiiH j[oca/[amn,iiM
HcnHTHBaibHMa Nanojby rope iiaBejiene reoJioniKe iipo6jieMaTHKe.

reojiouiKH ciy6oBii y npocTopy njiaHHHe Bjiauinh, Koja ce oj( njiaHHHe U,epa npo-
jiy>KaBa na jyroHCTOK, ciiHMJbeHii cy Y JioKajiHocTH IlanHha nehHiia Koja ce Hajia3H Ha
jyro3anaj[HHM orpaHniiMa njiaHime Bjiaimih h cejia Taj Koje Jie>KH na ceBepoHCTOHHHM
najjHiiaMa OBe iuiaHHiie, y jjojihhh peKe TaMHaBe (cji. 1).

MHKPOITA.IIEQHTO0.10111KE H !NHTO.fIOmMKE KAPAKTEPHCTHKE
rEo.iiomKHX cryBOBA

reojioiuKH cTy6 Ilaniiha nehiiHe

Ha accfiajrnioM nyTy Kpynaib-OceHHHa (26 km oji Kpyniba) ca iberoBe JieBe CTpane y
aTapy cejia KoMiipnha, koji llaHHheBe nehHHe, oTkpHBen je MaibH reojiouik H npocJ)iui BeoMa
noBOJban 3a npoMa'ipan.e nocTynHor npejia3a cejuiMeiiaTa ropiber nepMa y jioii.h Tpnjac (cji.

MarjiajcKa 34/11,11000 Beorpaji.
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2). 06a OBareojiouiKa o/ieJLKa npe/icTaBJi,ena Cy Kap6oHaTHHM c|)annjaMa, ojuiHKyjy C€ cac-
bhm pa3JiHHHTOM acoiiiHjanHjoM MHKpocjiocnjia, a y3 to, ycjie/( KOHcf)iirypanHje Tepena h tck-
TOHHKe, 3HaTHOM p a3JiHKOM Y 3e6jbHHaMa bh;iji,hbhx H’i/janaKa.

Cji. 1. TeorpacficKH nono*aj cry6oBa ropihcr nepma h jioiLer TpHjaea y nojipy<ijy nJiaHHHe Bjiaiunh (111)
Hg. 1. Shematic raap showing localities of Upper Permian and Lowver Triassic sections in VIasi¢ Mountain area (l11).

ropibH ucpM. y JioKajiHOCTH IJannha nehHHa, jief)Ji,mia ropii>er nepMa Kaojy je 6hjio
Moryhe H3MepHTH, h3hoch 2,5 m. oObjjc je ropn.ii nepM iipejiCTaBJBen cliojeBHTHM,
aHBHV TaMHOCHBHM H UpHHM, 6HTYMHHO3HHM KpeHliai“HMa, npeTOKHO 6HOMHKpHTHMg,
pelje 6HocnapiiTHMa. BHOKOMnOHeHrra, HaKo npn Kpajy ropiter nepma, Ha rpaHHiiii npe-
Ma jioihCM TpHjacy, HnaK je 3ajjp»cajia cBojy pejiaTHBiiy MHOro6p0jHOCT. Y thx iiocjicji-
h>hx nap MeTapa (2,5 m, npo6a 1014-1018) jaBJbajy ce ajire H3 cliaMHJiHje Gymnocodia-
ceae: Permocalculus fiagilis (Pia) h Gymnocodium bellerophontis (Rothpletz), 3aTHM, H3
cjiaMHlJinje Dasycladaceae: Vermiporella nipponica Endo, V. nipponica longipora Praturl.

Y 3ajejuiHHH c})opaMHHiicj)epa na”ene cy h 4)y3yjiHiie: Codonofusiella nana Erk,
Nankinella orbicularis Lee h Reichelina sp., Kao h Malie c¢j)C)paMHiiHc))epe: Hemigordius
haritoni (Cush. & Wat.). H. schlumbergeri (Hovvchin), H. grozdilovae Igonin, Pachy-
phloia lanccolata K. M. Maclay, Frondicularia gr. omata K. M. Maclay, Globival-
wulina graeca Reichel, G. vonderschmitti Reichel

llpaTehy cj>ayny Hime KpynHH ocTpaKojtH, KpyiiHH KpHHOHfH, 60jtlbe je>KeBa h ojj-
jiomii,h h npeceijn racTponojja.

INIHTKOBOj"Ha JiaryHa ropiLer nepMa llaHHha nehHHe oj(p>KaBa ce h y no’ieTKy j;o-
n.er ipiijaca, HAHMe Kpo3 neo j[oit.ii Tpnjac. 3ajip>KaBa ce TaKO”™e h hcth jihtojiouikh,
Kap6oHaTHH pa3Boj. KapaKTepHCTHKe nJiHTKor Mopa ojipa>KaBajy ce nojaBOM cthjiojih-
Ta, 33THM h 00jiHTa, uiTO 3anpaBo yKa3yje Ha HeuiTO noBHUieHy eiieprnjy Mopa. Me-
AyniM 6HTHa npoMeHa ce oflpa*aBa y opraHCKOM cBeTy, Kojn ce Ha toj rpaHHii,H nepM-
-Tpnjac H3 ocHOBe H3MeiiHO. YTHnaj cna>KiiHX nalieoeKOjioniKHX npomeHa, hjih H3BecHa
KocMHHKa 36HBaita, hjih HaMa jorn, Moacjja, Heno3HaTH y3pou,H, yHHIiiTHJiH cy h pa3opn-
jih HajBehH jjeo npejienor h pa3HOBpcHOr opraHCKor ropitenepMCKor cBeTa, ocTaBHBiuH
jfa'y Tpnjac npoMHJie h npel)y HajnpHMHTHBHHje n Malio6pojHe c|)opMe, Koje cy jejjHHe
ycnejie j(a iipe>KHBe 0By, jejuiy oji Behnx reojiomKHX KaTacTpoc})a.



MHKponalieoHTOJiouiKe n f>H(icrpaTHrpa([)ckc KapaKTcpncrnKc 197

PANICA PECINA

i shvid "|"m A3 <
AOth N TOY AC

ey

)

JIEFEHfIA (LEGEND):

vl (it
1 KagH
E 15 | (micrsparite)

— 1 agariT
7ﬁ|u| 235%@

HOUI. MHKpHT
(dol. migrpite)

fjiHHu
(claystone)

& Fauna in general
Biocl asts
Interaclasts

X Recrystalisation
Stylolites

== Lamination

0 Ooides

~ 1029
(0]
*
« 1028
(0]
- 1027
° 1026
° 1025
c 1024,
1023
~/1022
o 1021
'Z 1020
r 1019
« 1018
» 1017
MacHEr:iO
(massive)
nnjlyMacHBHO
(non g
QaiiKoiinTo

(very ihick bedded)

jirOejio cnojeBHTO

(thick bedded)
aiojeBHTO
(ed

ded)
Richthofenia
0  Bellerophon

(3 Mollusc fragments

® Corlas
,;Qd Spongia
Bryozoa
Dasycladaceae

n v cC <

GAIJ

Gymnocodi aceae
Foraminifera
Crinoidea
Crinoidea spins
Other Echinoidea
Ostracoda

Tubiphytes

Cji.2. ithtoctpaTn rpa(jckj-i CTY60BH ropH,enepM ckHX h 3oH>TDNnjacKHX cefilHMeiiaTa koh IlaHHha nehHHe h I'aja

(nJiaHHHa BJiauiHh, I11).

Fig. 2. Lithostratigraphic columns Upper Pemiian and Lower Triassic sediments of Pani¢a pecina and Gaj

(Vlagi¢ Mt., 11).



198 C.nanTnh-ITpoflaHOBnNh

JJoibii Tpnjac. y jioKajinocTH riaHiiheBa nehHiia npeKO KpenibaKa ropiter nepMa
Jie*e KOHKOpnaHTHO cejpiMeHTH ~oiier ipnjaca, cajcKor HOKaTa JjeTaloHHM cmiMa-
ibeM 06yxBaheHO je 15 MeTapa, ocziipom fla naBHine y cTy6y, oflHocn iincy c hjin jaciiH.

JloibH Tpnjac H3rpahyjy GHBH H TaVHOCHBH SaHKOBHTH H jje6eJlO6aHKOBHTH Kpe'l-
ibaHH ca MecTHVHHHO HarjiameHHM pacliojaBaibHMa. HemTo pe”e jaBJbajy ce cpejjibecH-
bh jie6ejiocjiojeBHTH h cjiojeBHTH Kpe’Hbami. To cy yraaBHOM 6homhkphth, pe”e 6ho-
MHKpocnapHTH, Ca BeoMa jacHo H3pa>KeHHM cTI—IJiojiI-FI'Hl\/b h napaJieJinoM h kocom JiaMH-
HannjoM. HecTe cy KajinHTCKe BeHe n rBO*I)eBHTe >KHJiHe h Jbycnnne.

y npBOM naKeTy noii.er ipnjaca (2 m, npo6a 1019-1021) y 6HOVHKpHTHME jaBJba ce
peTKa, npHIVHTHBHa c}iopaMHHHCj)epa Earlandia tintiniformis (Misik) y sajejiniinH ca KpynHHM
oc’ipaKojiHMa, Kao n IMAJiHM jyBeHHJiiniM ({lopMaMa. npHMeheHH cy h peTKH 4)parMeHTH
MakKpocj)ayne. y obom naKeTy, MapkaiiTHH cy KpyniiH oohjin HcnyibenH rBo>kreBHTOM
MaTepnjoM. Jiciih CY h mccth cthjiojihth, a JiaMHHaU,HjajacH a, napajiejma h Koca.

Cjiejiehn HHTepBan H3ipat)yjy chbh CHBO*yhKacTH h TaMHOCHBH 6aHKOBHTH 6ho-
MHKpocnapHTH (5 m, npo6a 1022-1025). OflJiHKyjy ce JienoM napajiejiHOM jiaMHHau,HjoM,
(PHIMOBHVA >kyre 1JIHHOBHTe MaTepnje h MEHHM 6pojeM 00jiHTa. Oj( MHKpocf)ociuia 3a-
na*eiiH cy caMO 0 CTpaKOflH.

3aBpimiy ceKBeimy noiber Tpnjaca naHiiheBe nehime npe~cTaBJbajy chbh, 6aiiKo-
bhth h jie6cliobaHKOBHTH 6HOMHK(piiTii (8 m, npo6a 1026-1029). KapaKTepnme hx napa-
jiejiHa h Koca JiaMHHaimja, cthjiojihth ii 6pojiiH oojihth. BHOKOMriOHeHTa je h flajbe ch-
poMamHa, cajip>Kii ocTpaKojje, nopeji Kojnx ce caj(a npBH nyT jaBJbajy h upencTaBiiHii,H
exiiHojiepMaTCKHX cTpyKTypa.

reoJiouiKii cTy6 1 aj

Ha ceBepoHCTOiTHHM orpaHi;iiMa njiaHime Bjiaumh, y H3BopHumoM Aeliy peKe TaM-
HaBe, ca ibeHe jjecne cTpaHe, y JiOKaJiHOCTH Faj, OTKpHBeH je Jien iipoc})iui cefliiMciiaTa
ropiber nepMa h poiber Tpnjaca.

PaHHjnx rojiniia, ¥ obom jjejiy TepeHa pa”ena je reojiomKa KapTa JiHCTa Kpynaib 2,
y pa3Mepn 1:25000, Kojy cy iriBojuuie e Kniie TeojiomKor MHCTHTyTa *'JoBaH >KyjoBiih™* y
TOKy 1954. ro"HHe. Tom npmiHkom je npoyHeiia o6jiacT JloHier HpiuiJoeBa h Illa6auKe
KaMeHHi"e, rjie je HaeHa n o6pal)eiia Maiba 36npKa MaKpoc})ayHe ropiber nepM n jioiber
Tpnjaca (Veselinovié¢, 1955).

TeuiKo npncTviia'iiioj na/iiinn oGpachoj rycTHM pacTHibeM CHHMiuia caM reojioniKH CTy6
BHiuer nejia ropiber nepMa h npBHX X0pH30iiaTa flou.er Tpnjaca.

Popibii ncpM. GegjHIMEHTH ropu>er nepMa Faja Jie>Ke jiHCKopjiairnio npekO npBcnnx
rjimiana h cHTHO3pHHX, JIHCKyHOBHTIix npBeHHX iieni‘iapa cpejiiber nepma. HaBHmMe Kpe'in.a-
Kojy je 6iuio M oryhe H3MepHTH H3nocH 19 MeTapa, a flou.er ‘ipiijacas meTapa.

CTy6 ropiber nepMa Taja noHHibe chbhm, 6aHKOBHTHM, 6HTyMimo3HHM, cnpyflHHM
Kpc'iibaniiMa, HHTpaHOMHKpocnapHTHVA Kojn cajip>Ke 6oraTy aconHjannjy MHKpocj)ocH-
Jia (3 m, npo6a 9332). Y iboj cy naheHH KpynHH kphhohhh h 60jjJbe je*eBa, ojijiomi;h
MOJiycaKa h MojiycKonj(ea, (j)parMeirni MeTa3oa, pe™H 'iy6nc})HTecH. Oj( alirn ce jaBJlbajy:
Vermiporella nipponica Endo, V nipponica longipora Praturlon, Epimastopora regularis
Johnson, E. kanumai Endo, E. kansaensis Johnson, Macroporella praeromangica Pra-
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turlon, Atractyliopsis camica Fliigel, Eogoniolina johnsoni Endo, Gyroporella gr.
nipponica Endo & Hashimoto, 33thm, Gymnocodiaceae h Solenoporaceae. Fpvna ([)o-
paMHHH(J)epa caj/fp>KH cjiejjehc pojtoiic h BpcTe: Staffella zisongzhengensis (Scheng),
Nankinella orbicularis Lee, Hemigordius ovatus Grozd., //. umbilicatus Kireva, H. pa-
dangensis Lange, //. reicheli Lys, Agathammina pusilla (Geinitz), Dagmarita chanak-
chensis Reitl., Robuloides gibbus Reichel, R. lens Reichel, Pachyphloia multiseptata
Lange, P. gefoensis K. M. Maclay, P. cukurkoyi S. de C. & Dess., Frondina per-
micaS. de C. & Dess., Geinitzina caucasica K. M. Maclay, Palaeotextularia suma-
trensis (Lange), Climacammina sp.

Y cjicjjeheM HHTepBajiy jaBJtajy Ce€ cbctjiochbh h chbh, GaiiKOBHTH HinpaGnoMHK -
pHTH (2 m, npo6a 9333). ca/jp>Ke j(ocTa 6iioKJiacTa, napo'iiiTo 0j( BeoMa KpynHHX n
6pojHHX KpHHOHj"a, BejiHKHX n gecTHX 60j?JbH je>KeBa, 33THM, cj)parMeHTe JipyrHX Heojt-
pejybHBHX exHHOj"epMaTa. Hopeji ibHX cy Haj)eiiH jjeJiOBH 6pno3oa, JiennX cnoHr’Hja h
ojjiiomhh j;pyrnx MeTa3oa. npHMeheHe cy KpxoTHHe pHXTXO(j)eHHa n jtpyrnx 6paxHonojia
nh UiKOJbaKa. Ajire cy peTKe n cagyBaHe cy HajBehHM fleJioM y (j)parMeHTHMa. Ojt cj)opa-
MHHH (jepa 3acTynjbeHe cy camo: Robuloides lens Reichel, Eotuberitina reitlingerae M.
M aclay, Pachyphloia sp.. Frondicularia sp.

HaBHiue y CTy6y pa3BHjeriH CY cnpyjuiH Kpenibai"H kojh y obom jiejiy CTy6a (j)op-
MHpajy MapKaHTHo je3rpo CTy6a, H3rpat)eHo oj( cBeTJiocHBHX h chbhx, 6aiiKOBHTHX jio
MBCHBHHX HHTpaf)HOMHKpHTa, KOJH Cy y BHUIHM JjeJIOBHMa ciia6o JIOJIOMHTH'IHH (5 m,
npo6a 9334 n 9335). Y 6HOKOMNnOHeHTH cnpy/ia y'iecTByjv npBeHCTBeHO cnpvjioTBopnii
6paxnoiio/(H Richthofenia y bcjihkom 6pojy (hccto cy y npaBHM lJiyMaKeliaMa), TakO /ia
Kpe'iii.aK 3aji()6nja KBpraB H3rjie/(. Hope/i h.hx cy 3H3THO 3acTynlbeHe KpynHe cnoHi iije
(npeKo 3 cm.), Gpiiosoii, peTKH KopajiH h jipyiH MeTa30H, ynecTajiH exiiiiojiepMaTH,
ajire, cjJopaMHHiicj)epe, npe~rcTaBiinnn “incertae sedis", peTKH racTpoiio/in h iiikojbkec.

Yy HH>KeM jjejiy pHxrxo(j)eHHCKor HHTepBajia (3 m, npo6a 9334) nat)eHe cy o/t ciion-
rrrja: Sollasia gr. keroida Rig., Jias. & W eil, Amblysiphonella sp., Kao h jjocTa cj)par-
MeHaTa /rpyrnx neo/ipe/iJbHBiix cnoHraja. Oji ajirn ce jaBJbajy pelje Dasycladaceae - Ver-
miporella nipponica Endo, Imperiella sp., jjok cy Gymnocodiaceae ca'ivBane caMo y
cj)parMeHTHMa. H3 rpyne "incertae sedis" 3ana>KciiH cy ‘iciiihn Tubiphytes obscurus
M aslov h Hieorocodium elegantae Endo, jiok cy aiiejiHjui iipej/cTaBJBeiiii peTKHM npn-
nircj)epa ojipeljeiie cy: Hemigordius harltoni (Cush. & Wat.), H. umbilicatus Kireva,
Geinitzina cuneifomiis (Johnes), G. caucasica K. M. Maclay, Baisalina pulchra
Reitl.,, Frondina permica S. de G. & Dess., Pachyphloia robusta K. M. Maclay,
Eotuberitina reitlingerae K. M. Maclay. Robuloides sp., Globivalvulina sp. Oji exHHO-
jiepMaTa, nopcji KpniioHjia h 60”~JbH je>KeBa, jaBJbajy ce h caKOKOMe.

3aBpmHH j(eo ciipy/ine pHXTXOcj)eiiHCKC ceKBeim,e, iipejicTaBJhcn je HHTpanoMHK-
cHJiHoj GHoneiioiii nope/r pHxTXocj)enna h h>hxobhx 6pojHHX ofljioMaKa, aana>Kajy ce peT-
kh racTponojiH, 3aTHM, KpynHe MeTa3ojcKe, jiocra H3MeH>eHe crpyK'iype. Meljy rreuiTo
6oJbe o'iyBaiiHM jtejioBHMa obhx MeTa3o0a, Mory ce npeno3HaTH CTpyKType cnoHrHja.
Ajire cy 3acTynJbeHe Malio6pojrtHM iipiiMepHHMa H3 c})aMiiJiHja Solenoporaceae h Dasycla-
daceae, jjok ce Mel)y rpynoM Gymnocodiaceae, Mory cpecTH h peTKH Gymnocodium
bellerophontis (Rothpletz). Oji Majmx c}opaMHHHc}epa jaBJbajy ce: Robuloides lens
Reichel, Baisalina pulchra Reitl., Globivalvulina graeca Reichel, Hemigordius schlum-
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bergeri (Howch.), H. padangcnsis (Lange), H. harltoni (cush. & Wat.), Agathammina
sp.. Pachyphloia sp., Geinitzina sp.

IlpeKO pHXTXo(}ienHCKHX KpeHibaKa cjieflii MaibH naKeT cjiojeBHTHX, jje6eJiocJioje-
BHTHX H 6 aHKOBHTHX, TaMHOCHBHX KpC'll1>aKa, J(OJIOMHrH'IHHX IIHTpaf)HO)MHKpHTa, MeCTH-
mhhho peKpHCTajiHcaliHX (2 m, npo6a 9336). Y nolieTKy 0BOr naKeTa jaBJba ce MaifcH

Y obhm, rope HaBe”emiM cefliiMeiiTHMa 6ii0 KOMnOHeHTa je 3iiaTHO cHpoMauiHHja.
o/1 aldirn, Gymnocodiaceae cy flocra peTKe, jiok ce Dasycladaceae npe/(cTaBli>ajy caMo
BepMHiiopejiaMa: Vermiporella nipponica Endo h V. nipponica longipora Praturlon. <o
paMHHHcfiepe Cy BeoMa iipopejjene, Tako /(a cy na”ene camo Globivalvulina vonder-
schmitti Reichel, G. graeca Reichel. Pachyphloia sp.. Nodosaria sp.

Ory6 ce HacTaBJba chbhm ii TaMiiociiBHM, /leGejiocjiojcBiri HV cjia6o /(ojiomhthmiihm
HHTpabHOMHKpOcnapHTHMa ca 6eliepoc})OHHMa (3 m, npo6a 9337). Y ibHMa cy na™eHH
pa3HOBpcHH h 6oraTH iipHMepnH MHKpoc|)ocHJia. Ofl c})y3yjiHiia cy o/ipef/ene: Reichelina
media K. M. Maclay. R. gr. cribroseptata Erk, Nankinella orbicularis Lee, Codono-
Jusiella sp., Schubcrtclla sp. Epojne cy Majie, 6eHTOCKe c|)opaMHHHcf)epe: Hemigordius
reichedi Lys, //. harltoni (Cush. & Wat.), H. ovatus Grozd.. Baisalina pulchra Reitl..
Globivalvulina vonderschmitti Reiehel, G. graeca Reiehel, G. eyprica Reichel, Para-
globivalvulina mira Reitl., Agathammina pusiJla (Geinitz), Dagmarita chanakchensis
Reitl., Climacammina valvulinoides Lange, Geinitzina caucasica K. M. Maclay,
Frondicularia tumida K. M. Maclay, Frondina pemiica S. de C. & Dess., Pachy-
phloia robusta K. M. Maclay, Ichtyolaria latilimbata S. de C. & Dess.. Langclla
sp., Stipulina sp.. Nubeculariidae. ()/( ajini ce jaBJbajy: I&rmocalculus Jragilis (Pia),
Gymnocodium bellerophontis (Rothpletz), Vermiporella nipponica Endo, V. nipponica
longipora Praturlon, Cuneiphycus johnsoni Fliigel, Dvinella sp. O/j "npo6jieMaTHKe”
cpehe ce pet)e Tubiphytes obscurus m asitov.

LopibH nepM ce 3aBpmaBa chbhm, cjiojeBHTHM GnoMHKpociiapnTHM a, cjia60 jNojio-
mhthhhhm ¢ 6ejiepocy)OHHMa (4 m, npo6a 9338). Y oBoj 3aBpuiHoj ceKBeiiun ropiber
nepMa y JioKajiHocTH Eaj, c¢J)OcnJina MHKpO6 HOii,eHO3a noKa3yje Heoeiraie oco6chocth.
h no Koja fIBHHeJia. HacynpoT OBoj nojaBii, c}opaMHHHC}3epe, MeyTHM, 3aflpjKaBajy CBojy
6pojHOCT h pa3HOBpcHocT, Kojy cy iiMalie cKopo Kpo3 neo cTy6 ropiber nepMa JioKaldi-
iiocth Faj. Tako ce jaBJbajy: Nankinella orbicularis Lee, Globivalvulina graeca Reichel,
G. vonderschmitti Reichel, Hemigordius harltoni (Cush. & Wat.), H. schlumbergeri
(Howch.); H. discoides (Braz. & Pot.), Geinitzina caucasica k. M. Maclay, Pachy-
phloia solida K. M. Maclay, Nodosaria linci K. M. Maclay, Pseudolangella fragilis
S. de C. & Dess., Dagmarita chanakchensis Reitl., Eotubcritina reitlingerae k. M.
M aclay. OcTaldiy npaTehy cayny ‘iiine: KpniioH/iH, je>KeBH, ocTpaKOflii, npecenn h cjipar-
MeHTH 6 eJiepoc})ona.

JInibii Tpnjac. CefliiMeHTH Jioiber ipnjaca y jioKajmocTH Taj, y jiojihhh peKe TaM-
HaBe, Jieace KOHKopjjaHTHO npeKo 6HTYMHHO3HHX Kpe~ibaKa ropiber nepMa. npencTaB-
JoeHH cy jie6ej[ocjiojep>HTHM h 6aiiKOBHTHM, chbhm h CHBOCMe™M Kpe’iibanHMa H
JQIOVHTHVHHM KpCMIbaHHMa.

npBH naKeT j;oiber ‘ipnjaca H3rpat)yjy jiojiomhthmhh HHTpaoo6HocnapHTH ca npa-
bhjihhm poM”~oejipHMa jjojioMirra, Kojn cy ‘iecTo ohbhhciih TaMiniM jihmoiihtckiim py6oM
(5 m, npo6a 9339). HenoBOJbHii najieoeKOjiouikKH ycJioBH Kojn cy er3HCTOBaliH 3a BpeMe
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Tpajaita floiber Tpnjaca na obhm npocTopHMa ceBepne h ceBepo3anafl[He Cp6nje, Kao h y
ApyrHM nejioBHMa Jl,iinapiij(a, oMoryhHJiH cy, MO*e ce pehn, caMO BereTHpaH>e peTKor
opraHCKor CBeTa. TaKO y obom naKeTy non>er Tpnjaca cpeheMO caMO no Kojn cnhyuiHH
KpHHOHTfI, HeKojiHKO oc'ipaKojja h peTKe (f)parMeHTe uiKOjbaKa.

3aBpuiHH HiiTepBaji ~oiier Tpnjaca Ha cTy6y Taj, npeflCTaBJbeH je hojiomhthhhhm
6HOMHKpHTHMa, nnrMeHTHpaHHM rBO**"eBHTOM MaTepnjoM (3 m, npo6a 9340). Bhokom-
noHeHTa je h jiali>e cKpoMHa h cacTojn ce 03 peTKHX ocrpaKOjja, Ka/(Ka;ia n;ejinx cJjopMii,
a noHeKa” pa3flBojeiuix KanaKa, 3aTHM 03 KpHHOHjja, necTO peKpHCTajincajiHX, Kao h
o™JioMaKa MaKpocj)ayne.

KOPEJIAUHJA CrYBOBA

Ha njiaiuuiii Bjiauinhy cHHMJbeHa cy flBa reojioiuKa cTy6a y ceflHMeHTHMa ropn>n
iiepM -jjoii.ii 'ipnjac, y JioKajmocTH naHHha nehHHa (J3 iiajimic Bjiamnha) h JiOKajiHOCTH
Taj (CH orpanuH Bjiaumha).

HaKo je Te>Ke nanpaBHTH Kopejiaunjy OBa flBa CTy6a npBeHCTBeHo 360r pa3JiHHHTe
MeTapcKe Bejuruuie otkphbchocth cejjHMeHaTa, hito je ycjioBiuio H3BecHy pa3HOJIHKOCT
y 6HOCTpaTHipacf)CKOj Kopejiau,Hjn, HnaK cmo ce noTpyflHJiH, #a npHKaaceMO H>HXOBe
CJIHHHOCTH H p a3JIHKe.

|opihii nepM

y JioKajiIHOCTH naim heBa nehima cejuiMeHTH ropmer nepMa, npej|CTaBJbajy iberoBe
HajBHme, 3aBpmne xopH30HTe, jje6jbHne 2,5 m, jjok je floibii Tpujac j*alieKO noTiiyHiije
pa3BHjeH ca H3MepenoM fle6jbHHOM oji 15 MeTapa. Kojj Taja, MeryTHM, jje6jbHiia ropu>er
nepMa je 19 MeTapa. PasBiijen je y cnpyflHoj cjjaunjH, a 6hjio je Moryhe H3jtBojHTH jjBa
xopH30HaTa. Jl,0h>h Tpnjac otkphbch je jef*HHM MajiHM jjejioM nnja jje6jbHHa h3hoch 8
MeTapa.

Koji naimheBe nehime, y 3aBpimuiM X0pH30HTHMa ropu.er nepMa ‘inja Nojjnna HHje
BHJJJbHBa, y CHBHM, TaMIIOCHBHM H HpilHM, CJIOjeBHTHM, fIHOMHKpHTHMa (npCTOKIIO), H3KO
npeji Kpaj caMe iiepnoj(e, y obhm cejiiiMeiiTHMa opraHCKH cBeT h jjaji.e Tpaje h to y nyHOM
chom pa3Bojy. Ty cy ajire - nepMOKaJiKyiiycH, ihmhokojihvmh, BepMimopelie, 3aTHM, 3Ha-

HHcf)epe y 6pojiiHM npiiMepuHMa - xeMnropjjHycH, rjio6HBalJiByjiHHe, naxnc()Jioiie, cjjponjjiiKV -
Jiapnje, Kao h oc'ipaKojin, KpynHH KpHnonjiH, 60jiJbe 0jj je>KCBa, rac'iponojin.

y Jjipyroj JioKajiHocTH Bjianmha y Tajy KpeHibai*H ropmer nepMa Jie>Ke jmcKop-
jiaHTHO npeKO KliacTHTa cpejiu>er nepMa, a HaBHme HopMajiHO npejia3e y cejjHMeHTe
Jioiter Tpnjaca. OBj™e je pa3BHjeH jejjaH mbjih rHe3j*acTH cnpyjj. O obhm cnpyjjoBHMa cmo
Beh paHHje nncajiH (naHTHh-npojtaiioBiih, 1989/90, 1994), iflouito cmo hx nemhe
cpeTajiH Ha TepeHHMa jajjapcKe nalieosojcKe o6jiacTH, 6ejie»:HJiH hx h nocliejjH>HX
rojjHHa nouejiH jja hx npoynaBaMo.

Ciipyjmn pnxTXOcjleiiHCKH cejjHMenTii KojHMa iio'iiiibe ropibH nepM koj( Faja,
lipejlCTaBJI>eilll cy 6aHKOBHTHM H MaCHBHHM, 6 HTYMHH03HHM, CHBHM HHTpa6HOMHKpOCna-
pHTHMa. Y npBiix 3 Merpa, npo6a 9332, MHKp06HOii;eH03a je H3pa3HTO 6oraTa h pa3HO-
Bpcna. JaBJbajy ce 6pojne clJijopaMHHHCcjjepe - mTacj>elie, HaiiKimejie, xeM HropjjHycH, ara-
TaMHHe, jiai Mapiri'e, po6yjioHjiecn, cj)ponjume, rajHHii,HHe, naxHcj)Jione, nalieoTeKCTyjia-
pnje, KJiHMaKaMHHe 11 jjp., 3aTHM, ajire -BepM Hnopejie, enHMacTonope, aTpaKTHHHon-
chch, eroHHKHHe, MaKponopelie, rnponopejie, ihmhokojihvmh, 33thm, cxHiiojjepMa'i’H.
HaBej*eHa cj)ociiJina MHKpc)6 HOu,eH03a jaBJba ce y JiaryHaMa MopcKHX apeajia.



C. naHTHh-flpojiaHOBHh

Gneflehn nakCT CBeTJiocnBiix 6anKOBiiTiix nirrpafiHOMHKpiiTa, 2 m, 9333, noKa3yje
HeuiTO APVK'inja CBojcTBa. CTeHe cal/ip>Ke KliacTe neitr'iapa, 33THM 6pojnc GnoKliacTe,
Hapo'iHTO KpynHe KpHHOHfle, HecTe n BeltriKe 60flji,e je»<eBa, oflJioMKe flpyrnx exHHO-
JiepMaTCKiix cTpyKTypa, 33thm cjiparMeirre crionnija, 6pno3oa h XHJipo3oa. JtajBe Ce€
npHMehyjy KpxoTHHe h jiejioBir Richthofenia h ji;pyrHX 6paxrioiiojia h uikOJbaKa. OopaMH -
HHcliepa HMa BeoMa Majio. yonniTe ce j(o6nja yTHcak, aHaJiH3Hpajyhn cejiiimerrTe OBor
naKeTa, jta nocTojn neKO KlJtn>Keite rr KOTpjbaibe opraiiH3aMa h tbHXOBHX ojtlioMaKa N
KpxoTHHa jiy>K HeKe najiHiie, cBaKaKo ca rrek or y3Biinieiba (npeTnocTaBJbaMo j;a ce pajui
o H3acnpyj*Hoj najuinri).

HaBitrue C€ jaBJbajy CBeTlJiociiBit n chbh, jie6ejiocJiojeBHTH h MaciiBHii HiiTpa6HO-
MiiKpHTH Kojn H3rpai)yjy Kopen, je3rpo cnpyjia (5 m, 9334 n 9335). Ha obom MecTy ce
c})opMHpalia 6yjHa c[)ocHJiiia sajejinima oji jiennx h uejinx Richthofenia h ii>hxobhx ojt-
jtoMaka, 33THM, oji jtpyrnx 6paxnonojia, pe~nx racTponojia h mKOJbaKa. Jl,ajbe, oji JttiB-
tihx jejiHO'JiaHKOBHTIit" h Biuiie’iJianKOBIiiTiix cnoHrHja, Kao h BliaKttacTHX cnoHruja, ojt
rpanaTiix 6pno3oa, peTKHX Kopajia h xrrjtpo3oa, exritiojtepMaTa, ajira, cj)opaMHiiirc})epa
Kao h npejrcTaBHHKa "incertae sedis".

Oj( cnoHrnja cy 3ana»cene Sollasia gr. sphaeroidae, Amblysiphonella sp.; H3 rpyue
"incertae sedis" - Tubiphytes obscurus n Hicorocodium elegantae; oj( anejinjia Spirorbis
gr. phlyctaena\ oj; ajnii peTke Gymnocodiaceae h Bpjio mbjih 6poj Dasycladaceae; M ajie
c{)opaMHHHcj)epe 3acTynjbeHe cy MajritM 6pojeM BpcTa.

Yy cry6y nocjie je3rpa jaBJba ce Mau.ii iriaciipvjinii Jteo irii patjen Oji cjiojeBHTiix,
jiebejiocjiojeBHTHX, TaMHOCHBIix j|C)JioMHTH'iHiix HHTpa®HOMHK{piiTa ca MaibiiM npocjioj-
kom Jby6HHCTHX rjiHHana. BHOKOMnoiieHTa je BeoMa cnpoMamna h cacTojn ce Ojj peTKHX
aJU H, nap c})opaMHHHc})epa h peTKiix cfiparMetiaTa MaKpoc})ayrie (2 m, 9336), (H3aciipyjuiii
necKOBH?).

llpaTehH cTy6 HaBiime, cajia yjia3HMO Beh y H3acnpyijtity Jiaryny, Jiaryny 6jm>Ky
cnpyjty. Objic ce jaBJbajy chbh h T3mhochbh, jie6ejiocjiojeBiinr, cjia6c)jjo0JiOMHTH'iiiH
ninpaénoM HKpocnapHTii ca 6ejiepoc{)oiiiiMa, npeceuiiMa jtpyrnx MOlJiycaKa, c})parMen-
THMa Ty6nc})HTeca, exHHojtepMaTHMa (3 m, 9337). ¥ obhm jiaryHCKHM KpeHibaHHMa
HareHO je H306iiJbe MHKpo opraHCKor cBeTa. Malie, 6eHTocKe c})opaMHHHc})epe jio>khb-
JbaBajy CBoje HBeTaibe, pa3HOBpcHOUihy pojjoBa h BpcTa h h.hxobom 6pojHouihy. Elopeji
ibHX jaBJbajy ce h a6epaHTHe c})y3yjinne Codonofusiella n Reichelina. M ajire cy ‘iecre.
y3, TaKO pehn, cTajine niMHOKOjtiiVMe h nepMOKaliKyjtyce n BepMHnopejie, jaBJbajy ce
Cuneiphycus johnsonin Dvinella sp.

y JioKaJiIHOCTH Taj ropibti nepM ce 3aBpuiaBa cliojeBHTHM, clia6o jiojiomiith'iiihm
6HOMHKpc)cnapHTHMa ca 6ejiepoc})oniiMa, ocTpaKojittMa, KpHHOHjtHMa, je>KeBHMa (4 m,
9338). Y OBoj nocjiejtiboj ceKBeiiHit Y CTy6y ropiber nepM iipirMehena je HHTepecaHTHa
nojaBa y Be3H opraHCKor CBeTa. HaHMe, ajire nocTeneHo niii'ic3aiiajy, 3ajip>KaBajy ce
caMO Bpjio peTKe BepMHnopejie n jiBHiiejie. HacynpoT TOMe, c})opaMHHHc})epe ce He
npejiajy. 3ajip>KaBajy CBojy pa3iioBpcHocT h 6pojHocT OHaKBy KaKBy cy HMalie Kpo3 neo
ropibH nepM cTy6a Taja h to ao iberoBor nocjrejiiber xopH30HTa.

OBaKBa nojaBa 6h ce Moraa o6jacHHTH, MiimJbeiba cmo, mTO je nlJiHTKa JiaryHa
uito je CKopo yHHUIiTHJio ajire, Te cy one CKopo Hiuxe3Jie. TaKBO ckojioiuko oKpy>Kcii,e,
MeryTHM, jom vyBeK je norojtoBajio MajiHM c})opaMHHHc})epaMa Koje cy *HBejie jto
nocjiejiiber jraxa.

y jioKaJiIHOCTH Taj, aiiajiH3iipajyhH reojiouiKii CTy6 ropiber nepMa, h npoyHaBajyhn
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XOpH30HTa: 1. xopH30HT ca Richthofenia, y aconnjanHjn cnonrnja, 6pH030a, Kopajia, Ty-
6nf}inTeca, h 2. xopii30HT ca BC“CI’OphOﬂ-hm a, afiepairniHM f})y3ViJiHiiaMa: Codonofusiciia
h Reichelina, xeM iiropnHyciiMa, nepMOKajiKyjiycHMa.

IHto ce Tiine ynopet)eH>a cejjHMeHaTa I’Opibel’ nepMa Ha cTy6oBHMa naimha ne-
hHHa h Taj, pajui cauie/(aBaii,a h,nxobhx 3ajejiHH'iIKHX o/[JiHKa h MoryhHX pa3JiHKa, MO *e
ce y3eTH y 063iip caMO HajBHiUH jieo ropiter nepMa, nenocpejuio hCiioji jioiber Tpnjaca,
Kojn je OTKpHBen KOji IlaHnha nehniie. CaMO ce Oh Moace KopeliHcaTH ca jejiHHM oj(
9337, 063iipoM jja CYy Y 0B0j cekBeiiHH cjihhhocth najBehe.

y o06e JIOK3JIHOCTH HMaMO pa3BHjeHe cHBe, 6HTYMHHO03He Kap6oHaTe: kojj riannha
nehHHe 6)HOMHKpHTe h 6HocnapHTe, kojj Faja Hinpa6)HocnapHTc. Illto ce TH'te nojjniie,
OHa koji llaHiiha nehiiHe HHje BHj*JbHBa, jok je kojj Taja H3rpal)yjy KliacTHTH cpejiiber
nepMa, na KojiiMa jiHCKopjjairnio jiokc Kpe'iibann ropiber nepMa. BHOKOMnOHeHTa je
OBjje oji BejiHKor snanaja, nouiTO noKa3yje cKopo Hjjein'H'ine c})opMe. Oj( ajirn y o6e
JioKaJiHocTH Hat)eiin cy: Permocalculus fragilis, Gymnocodium bellerophontis, Vermopo-
rella nipponica, V. nipponica longipora. K ojj Faja nojaBibyje ce jorn h Cuneiphycus john-
soni n Dvinella sp. BeoMa je Ba>Kno npncycTBO a6epaHTHHX c})y3yjiHHa h y jejjnoj h y
jjpyroj JIOK3JIHOCTH. TaKo ce jaBJbajy kojj nannha nehnne - Codonofusiella nana n Re-
ichelina sp., a koji 1aja -Reichelina media, R. gr. cribroseptata n Codonofusiella sp.
3ajej"HHHa Majmx 6ciitockhx c}>opaMHHHc})epa, y 06e JioKajiHocTH, cKopo je Hj*eHTHHHa.

noiHTO je Ha reojiouiKOM cTy6y koji flaHHha iiehmie pa3BHjeH caMO HajBHiuii Jieo
ropiber nepMa, uito je Beh paHHje naBcj*eno, to HeMa MOryhHOCTH, 3a jjajby KopejianH jy
cacTy6oM Faja.

Y JioKajiHOCTH Taj, HanpoTHB, oTKpHBeHH cy ceflHMeHTH ropiber nepMa 0ji phxtxo-
cHeHHCKor 3aKJbyHHO ca 6ejiepoc})0iicKo-c})y3yjiHHHj(HCKHM xopiisoHToM, iuto je OMOry-
hHJio fleTalbimja npoMaTpaiba h aHajiH3y c})ochjihhx MHKp06HOii,eH03a oBe JiOKajiHocTH
KaKo je h npHKa3aHo Yy obom paj;y.

JJoibll Tpnjac

y lJioKajiHocTHMa naniiha nehHHa h Taj cejjiiMeHTH jjoiber Tpnjaca HopMaliHO Jie»:e
npeK O ropibenepMCKiix KpenibaKa. IipejicTaBJbeHH cy KpeHibaHHMa, npeTe>KHO cHBe 60-
je h pa3JiHHHTHX cy j*e6jbHHa.

JInoibH Tpnjac koji naifflna nehiiHe jje6eo je 15 MeTapa, CHBe je n TaMHOCHBe 60je,
6aHKOBHT h jie6ejio6aiik OBHT (ca mccthmh'ihhm narjiaiueHHM pacJiojaBaibHMa), npej~-
CTaBJbeH je 6HOMHKpiiTiiMa h 6HocnapHTHMa.

JMoibH Tpnjac Taja HMa H3MepeHy j*e6jbHHY 8 MeTapa ciiBe h cHBocMeije je 60je, jje-
6ejiocjiojeBHT h 6aHKOBHT. 143rpahyjy ra jiojiomhth'iiih HHTpaénocnapHTH h HHTpa6éno-
MHKpHTH.

Kojj ITaHHha nehime y jjoibc'ipnjacKHM Kpe'iii>an,HMa 3aiia*cna je Jiena jiaMHiiannja Koca h
napanejiHa, a TaKohe h MapKaimni cthjiojihth 33THM, KajimrrcKe h nio>n+>eBH’i® >kiuihhc.

K oji Taja JiaMimaHHja h cthjiojihth HHcy 3ana*eHH, Kao hh rBo*I)eBH Te >KHJiHHe.

Y jioibeTpiijacKHM, cajcKHM Kpe'UbauiiMa IlaHHha nehHHe, jaBJbajy ce h BeoMa
TpncaHH cy na noieTiie cliojeBe jjoiber Tpnjaca h y H>roBHM 3aBpuiHHM xopH30HTHMa.

y jioibeM Tpnjacy Taja HMa TaKofje oojiHTa, Me*yTHM, y Mau>eM 6pojy h MaH>HM
KOHHeHTpaHHjaMa. O ojiiith Taja ce jaBJbajy caMO y npBOM naKeTy j*oiber Tpnjaca Kojn
jiokh iienocpejuio npeKO ropu>er nepMa. HaBHiue y criy6y HHcy npHMeheHH.



C.naHTHh-npojjaHOBHN

MiiKpocj)ocHJiH y f|OH.eMTpnjacy, cajcKOM noTKaTy, BeoMa CY peTKH. Ta HHH.eHHHa
je OflaBHO no3HaTa h o TOMe ce mhoto roBopmio, o63Hpom Ha BejiHKe eKOlJiomKe
npoMeHe Koje cy ce gecHJie na rpammii najie030HKa h Me3030HKa.

Y cajckHM 6NOMHKPHTHMaA liannha nehHHe o/j MHKpocj)ayiie nalpeiia je jej(iia iipn-
MHTHBHa cjjopaM HHiicjiepa Earlandia tintiniformis (Miéik) y 3ajejuiiinii ca KpynHHM
OGTpaKOjiHMa, peKpncTajiHcajiHM exiuiojiepMaTHMa h 0jyi0o Mi*HMa MaKpocjlayHe.

Ko~ Taja y cajcKHM KpenibauHMa 3ana*eHa je HCTa acoi*Hjaii,Hja ocTpaKojp,
CHhyuiHHX KpHiioiijia ii cjiparMenara uiKOJbKH. J(pyrn opraHH3MH, Mef)yTHM, HHcy

Ha eHH.
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MICROPALEONTOLOGIC AND BIOSTRATIGRAPHIC CHARACTERS
OF UPPER PERMIAN AND LOWER TRIASSIC DEPOSITS
OF NORTHWESTERN SERBIA, YUGOSLAVIA
- 111, Mt. VlaSi¢ region: localities Pani¢a Cave and Gaj -

by

Smiljka Panti¢-Prodanovié

The evolution and characteristics of Upper Pemiian and Lower Triassic sedinientary deposits of
Mount VIasi¢ region, northwestem Serbia, are described in this work. The description is based on the
study of geologic columns in the localities of Panic'a cave, southwestem slope of Vlasi¢, and Gaj village
in the Tamnava valley on northeastem hills of Vlasi¢.

Key words: Upper Pennian-Lovver Triassic, geologic columns, micropaleontology, lithology, biostratigra-
phy, correlation of columns.

INTRODUCTION

This work is the latest in the series on the long studied biostratigraphy, micropaleontology
and paleoecology of the Upper Permian and Lower Triassic of northwestem Serbia (Pan-
tic-Prodanovi¢ & RadoSevi¢, 1981; Panti¢c-Prodanovi¢, 1989/90. 1990. 1994).

Geologic columns of in Vlasi¢ mountain, which extends south-eastward from Cer
mountain. were surveyed in Pani¢a cave on the southwestem hills of VlaSi¢ and in Gaj
village, the Tamnava valley, on the northeastem slopes of the mountain (Fig. 1).

MICROPALEONTOLOGIC AND LITHOLOGIC CHARACTERISTICS
OF GEOLOGIC COLUMNS

Geologic Column of Pani¢a Cave
A small geologic colurnn, suitable for observation of the gradual transition from Up-

per Permian to Lower Triassic deposits (Fig. 2), was found at Paniéa cave in the
Komiri¢i village, at the Krupanj-Osecina road (26 km from Krupanj). The two geologic

Maglajska 34/11, 11000 Belgrade, Yugoslavia.
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divisions are represented by carbonate facies, but bear entirely different microfossil asso-
ciations and significantly differ in thickness of visible outcrops as a result or surface con-
figuration and tectonic history.

Upper Permian. The measured thickness of the Upper Permian is 2.5 m, which is
represented by stratified grey, dark grey or black bituminous limestones, dominantly
biomicrite, rarely biosparite. The biocomponent, although at the top of the Upper Permian
at the boundary to the Lower Triassic, has preserved its relative numerosity. These upper-
most few metres (2.5 m, samples 1014-1018) bear algae of the families Gymnococlinccac.
Permocalculus fragilis (Pia) and Gymnocodium bellerophontis (Rothpletz), and Dasycla-
daceaer. Vermiporella nipponica Endo, V. nipponica iongipora Praturl.

The foraminiferal community includes fusulinids: Cadonofusiella nana Erk, Nankine-
1a orbicularis Lee and Reichelina sp., and small foraminifers; Hemigordius harltoni
(Cush. & Wat.), H. schlumbergeri (Howchin), Il. grozdilovae Igonin, Pachyphlia
laneceolata K. M. Maclay, Frondicularia gr. omata K. M. Maclay, Globivalvulina
graeca Reichel, G. vonderschmitti Reichel

The associated fauna are large ostracods. large crinoids, echinoid spines. and gastro-
pod fragments and sections.

The Upper Permian shallow lagoon of Paniéa cave continued in the early and
through Lower Triassic, preserving its lithologic, carbonate evolution. The shallow sea
character is manifested in the occurrence of stylolites, and oolites, which indicate an in-
creased sea-water energy. A substantial change, however, is manifested in the organic
life which fundamentally altered at this Permian/Triassic boundary. The effects of a great
paleoecological transformation, or some cosmic event, or possibly yet unknown factors,
destroyed and exterminated most of the beautiful diverse Upper Permian organic life,
leaving only a paucity of the most primitive forms which could survive this, one of major
geologic cataslrophes, to sneak into the Triassic.

Lower Triassic. Upper Pemiian limestones in the Pani¢a cave locality are conformably
overlain by Lower Triassic deposits of the Seissian substage. The detailed survey covered 15
metres, because the stratigraphic relations upwvard in the column were not clear.

Lower Triassic deposits consist of grey and dark thick and thick-bedded limestones
locally well stratified. Less frequent are the occurrences of medium-grey thick-bedded
limestones, chiefly biomicrites, rarely biomicrosparite, with distinct stylolites and parallel
or cross lamination. Calcite veins and ferruginous veinlets and flakes are common.

The lowest set of Lower Triassic biomicrite beds (2 m, samples 1019-1021) bears a
rare, primitive foraminifer - Earlandia tintiniformis (MiSik) in association with large os-
tracods and small juvenile forms. Sparse megafaunal fragments are also notable. Visible
in this set of beds are large ooides filled with ferruginous material. Stylolites are common
and nice, and the parallel and cross laminations are distinct.

The following interval consists of grey-yellowish or dark grey thick beds of biomi-
crosparitese (5 m, samples 1022-1025) showing nice parallel lamination, skins of yellow
clay matter and some ooliths. The only noted microfossils were ostracods.

The highest Lower Triassic sequence at Pani¢a cave consists of grey, thick and
thick-bedded biomicrites (8 m, samples 1026-1029) in parallel or cross lamination, bear-
ing stylolite seams and abundant ooliths. The biocomponent is still poor, only ostracods,
and the first occurrence of echinoderm structures.
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Geologic Column of Gaj

A nice section through Upper Permian and Lower Triassic deposits was found in
Gaj locality of the Tamnava source area on the northeastem hills of VIaSi¢ mountain.

This area was geologically mapped at 1:25.000 (Sheet Krupanj) by teams of the
"Jovan Zujovi¢" Geological Institute in 1954. The field work then included the region of
Donje Cmiljevo and Sabatka Kamenica, where Upper Permian and Lower Triassic
macrofaunal fossils were collected (Veselinovié, 1955).

Together with colleagues Dr. M. Veselinovi¢ and Dr. I. Filipovi¢, | visited a few
years ago the Tamnava valley in the northeastem hills of VlaSi¢ mountain. On a thicket-
-covered slope of Gaj locality | observed the highest Upper Permian and the lowest
Lower Triassic column.

Upper I’ermian. The Upper Pemiian deposits at Gaj lie unconformably over Middle
Permian red shales and fme-grained micaceous red sandstones. Upward follow Upper
Permian limestones gradually passing into Lower Tria.isic carbonate rocks. The measured
thicknesses of the Upper Permian and the Lower Triassic were 17 metres and 8 metres,
respectively.

The lowest in the Gaj Upper Permian column lie grey thick bituminous reef lime-
stones, intrabiomicrosparites, which bear an abundance of microfossils (3 m, sample
9332). This association included large crinoids and echinoid spines, molluscan and mol-
luscoidean and metazoan fragments, rarely tubiphytes. The algal content included: Vcrmi-
porella nipponica Endo, V. nipponica longipora Praturlon, Epimastopora regularis
Johnson, E. kanumai Endo, E. kansaensis Johnson, Macroporella praeromangica Pra-
turlon, Atractyliopsis camica Fliigel, Eogoniolina johnsoni Endo, Gyroporclla gr. nip-
ponica Endo & Hashimoto, then Gymnocodiaceae and Solenoporaceae. The foramini-
feral assemblage consists of the following genera and species: Staffella zisongzhengensis
(Scheng), Nankinella orbicularis Lee, Hemigordius ovatus Grozd., H. umbilicatus
Kireva, H. padangensis Lange, H. reicheli Lys, Agathammina pusilda (Geinitz).
Dagmarita chanakchensis Reitl., Robuloides gibbus Reichel. R. lens Reichel. Pachy-
phloia multiseptata Lange, P. gefoensis K.M. Maclay, P. cukurkoyi S. de C. &
Dess., Frondina permica S. de C. & Dess., Geinitzina caucasica K.M. Maclay.
Palaeotextularia sumatrensis (Lange), Climacammina sp.

The upward interval of light-grey thick intrabiomicrites (2 m, sample 9333) contains
plenty of bioclasts, particularly very large and numerous crinoids, large and abundant
echinoid spines, and fragments of some indetemiinate echinoderms. There are also frag-
ments of bryozoans, nice sponges, and other metazoans. Shards of richthofenia and other
brachiopods and pelecypods were noted as well. The few algae are preserved in frag-
ments. The only foraminifers found are: Robuloides lens Reichel, Eotuberitina reitlin-
gerae M. Maclay, Pachyphloia sp., Frondicularia sp.

Upward follow reef limestones which, in this column interval, form a conspicuous core
composed of light-grey thick to massive intrabiomicrites, low dolomitic at the top (5 m, sam-
ples 9334 and 9335). The reef biocomponent consists of dominant Richthofenia brachiopods
(often in lumachelles) which give the limestone a knotty appearance, and large sponges (3 cm
ore more), bryozoans, few corals and other metazoans, frequent echinodemis, alga, foramini-
fers, representatives of incertae sedis, few gastropods and pelecypods.
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Lower in the riehthofenia interval (3 m, sample 9334), there are spongia: Sollasia gr.
keroicla Rig., Jias. & Weil, Amblysiphonella sp., and many fragments of other inde-
terminate spongia. Algal remains are infrequent Dasycladaceaer. Vermiporella nipponica
Endo, Imperiella sp., and only fragments of Gymnocodiaccae. The incertae sedis group
fossils are frequent Tubiphytes obscurus Maslov and Hicorocodium elegantae Endo. and
annelids represents by few specimens of Spirorbis gr. phlyctaena Bronn. & Zanin. The
identified foraminiferal species are: Hemigordius harltoni (Cush. & Wat.), Il. umbilica-
tus Kireva, Geinitzina cuneiformis (Johnes), G. caucasia K.M. Maclay, Baisalina
pulchra ReitL, Frondina permica S. de C. & Dess., Pachyphloia robusta K.M. Ma-
clay, Eotuberitina reitlingerae M. Maclay, RobuJoides sp., Globivalvulina sp. Echino-
derm forms found, in addition to crinoids and echinoid spines, are Saccocoma.

The top of the reef richthofenia sequence is composed of dolomitic and loeally re-
crystallized intrabiomicrite (2 m, sample 9335). Besides richthofeniae and their numerous
fragments. the fossil biocenosis contains few gastropods, and large metazoan highly al-
tered structures. Spongian structures are recognizable among the better preserved frag-
ments of these metazoans. Algae are represented by a paucity of specimens from the So-
lenoporaceae and Dasycladaceae families, and few Gymnocodium bellerophontis (Roth-
platz) of the Gymnocodiaceae group. Small foraminifers are: Robuloides lens Reichel,
Baisalina pulchra Reitl., Globivalvulina graeca Reichel, Hemigordius schlumbergeri
(Howch.) H. padagensis (Lange), Il. harltoni (Cush. & Wat.), Agathammina sp.,
Pachyphloia sp., Geintzina sp.

Richthofenia limestones are overlain by a small set of bedded to thick dark grey
limestones. dolomitic intrabiomicrites, locally recrystallized (2 m, sample 9336). A small
interbed of thin-bedded violet shale shows at the base of this set of limestone beds.

The biocomponent in the above mentioned deposits is much lower. Gymnocodiaceae are
quite infrequent and Dasycladaceae are represented only by vermiporellae: Vermiporella nip-
ponica Endo and V. nipponica longipora Praturlon. Foraminifers are scare, only Globi-
valvulina vonderschmitti Reichel, G. graeca Reichel. Pachyphloia sp., Nodosaria sp.

Upward follow grey and dark grey thick-bedded low-dolomitic intrabiomicrosparites
with bellerophons (3 m. sample 9337). which bear diverse and abundant microfossils. The
identified fusulinids are: Reichelina media K.M. Maclay, R. gr. cribroseptata Erk,
Nankinella orbicularis Lee, Codonofusiella sp., Schubertella sp. Small benthic forami-
nifers are numerous: Hemigordius reicheli Lys, H. harltoni (Cush. & Wat.) H. ovatus
Grozd.. Baisalina pulchra Reitl., Globivalvulina vonderschmitti Reichel. G. graeca
Reichel, G. cyprica Reichel, Paraglobivalvulina mira Reitl., Adathammina pusilla
(Geinitz). Dagmarita chanakchensis ReitL, Climacammina valvulinoides Lange, Geini-
tizina caucasica K.M. Maclay, Frondicularia tumida K.M. Maclay, Frondina permica
S. de C. & Dess., Pachypholia robusta K.M. Maclay, Ichtyolaria latilimbata S. de
C. & Dess., Langella sp., Stipulina sp., Nubeculariidae. The identified algae are: Per-
mocalculus fragilis (Pia), Gymnocodium bellerophontis (Rothpletz), Vermiporella nip-
ponica Endo, V. nipponica longipora Praturlon, Cuneiphycus johnsoni Fliigel. Divi-
nella sp. Rarely as identified Tubiphytes obscurus Maslov as one of problematica.

Upper Permian is topped with grey, stratified biomicrosparites, low dolomitic with
bellerophons (4 m, sample 9338). The fossil microbiocenosis in this highest sequence of
the Upper Permian at Gaj is peculiar. First of all, algae are gradually disappearing, leav-
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ing only vermiporella and occasional dvinella. Unlike algae, foraminifers are as abundant
and diverse as through the Upper Permian column in Gaj locality. There occur: Nanki-
nella orbicularis Lee, Globivalvulina graeca Reichel, G. vonderschmitti Reichel,
Hemigordius harltoni (Cush. & Wat.), H. schlumbergeri (Howch.), H. discoides (Braz.
& Pot.). Geinitzina caucasica K.M. Maclay, Pachyphloia solida K.M. Maclay, No-
dosaria linei K.M. Maclay, Pseudolangella fragilis S. de C. & Dess., Dagmarita
chanakchensis Reitl.. Eotuberitina reitlingerae M. Maclay. The associated fauna con-
sists of crinoids, echinoids, ostracods, bellerophon sections and fragments.

Lower Triassic. Deposits of this age in Gaj locality of the Tamnava valley lie con-
formably over Upper Permian bituminous limestones. and are represented by thick-bedded
and thick grey and grey-brown limestones and dolomitic limestones.

The lowest set of striata are dolomitic intraoobiosparites with regular dolomite
rhombohedrons, often with dark limonite rims (5 m, sample 9339). Unsuitable paleo-
ecological conditions during the Lower Triassic in this region of northem and northwest-
em Serbia, and elsewhere in the Dinarides, provided for bare survival of the sparse or-
ganic life. Thus, the lowest group of Lower Triassic beds bear only occasional minute
crinoid, few ostracods, and rare shell fragments.

The highest Lower Triassic interval of the Gaj column consists of dolomitic biomic-
rites with iron pigment (3 m, sample 9340). The biocomponent is still modest, including
few whole or separate valves of ostracods, crinoids, often recrystallized, and macrofaunal
fragments.

CORRELATION OF COLUMNS

Two geologic columns in Upper Pcrmian-Lovver Triassic deposits on VIaSi¢ moun-
tain were studied, one in Pani¢a cave (SW mountain slope) and the other at Gaj (NE
mountain hills).

Correlation of the two columns is difficult, primarily because their metric exposures
are different. and therefore the biostratigraphic correlated is somewhat varied. Neverthe-
less, the two columns are correlated to summarize their similarities and dissimilarities.

Upper Permian

LJpper Pemiian deposits in Pani¢a cave are the highest ievels of this age, 25 m
thick, whereas Lower Triassic division is more complete, 15 m thick. At Gaj, however,
Upper Permian deposits are 19 m thick, developed in the reef facies, and composed of
distinguishable levels. Lower Triassic is exposed only 8 m deep.

Grey, dark grey and black stratified (dominant) biomicrites at the top of the highest
Upper Permian levels in Panica cave still bear fossils of a llourishing organic life. These
rocks abound in algae: permocalculus, gymnocodium, vermiporella; and significant aber-
rant fusulinae: codonofusiella and reichelina; small benthic foraminifers: hemigordius. glo-
bivalvulina, pachyphloia. frondicularia; and ostracods, large crinoids, echinoid spines, gas-
tropods.

At Gaj, the other VIasi¢ locality, Upper Permian limestones are unconformable over
Middle Permian clastics and normally pass upward into Lower Triassic deposits. A small
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moundlike reef is developed there. Similar reefs are described earlier (Panti¢-Proda-
novi¢, 1989/90, 1994), because they have been often observed in the Jadar Paleozoic
region, registered and presently studied.

Reef richthofenia deposits of the lowest Upper Permian at Gaj are represented by
thick and massive grey bituminous intrabiomicrosparites. The microbiocenosis is very
abundant and diverse in the lowest three metres (sample 9332). There are numerous fo-
raminifers: staffella, nankinella, hemigordius. agathammina, dagmarita, robuloides, fron-
dina, geinitzina, pachyphloia, palaeotextularia, climacammina, etc.; algae: vermiporella,
epimastopora, atractyliopsis, egonikina, macroporella, gyroporella; gymnocodia, echino-
dermata. This fossil microbiocenosis occurs in lagoons of marine areas.

The following set of light grey thick intrabiomicrite beds (2 m, sample 9333) is some-
what different in character. These rocks contain sandstone clasts. numerous bioclasts, especially
large crinoids, £requently large echinoid spines, fragmenls of other echinodemi structures. frag-
ments of spongia, bryozoa and hydrozoa, shards and parts of Richthofenia and other brachio-
pods and pelecypods, few foraminifers. An analysis of rocks of this set of strata gives the im-
pression of some sliding and rolling of organisms and their fragments and shards down some
slope, certainly from some rise (a likely backreef slope).

Upward follow light grey and grey thick-bedded and massive intrabiomicrites which
form the root, the core of the reef (5 m, samples 9334 and 9335), where is a luxuriant
biotope of nice whole Richthofenia and their fragments, and other brachiopods, fewer gas-
tropods and pelecypods; of beautiful single- and multi-segmented spongia, and ftbrous
spongia. of ramifted bryozoa, few corals and hydrozoa, echinoderms, algae. foraminifera,
and incertae sedis representatives.

Noted among spongia are Sollasia gr. sphaeroidea, Amblysiphoneila sp., Tubiphytes
obscurus and Hicorocodium elegantae from the group incertae sedis; annelid Spirorbis gr.
phJyctaena: few Gymnocodiaceae and very few Dasycladaceae algae; few species of small
foraminifera.

Upward from the core in the column lies a minor back-reef, built up of bedded to
thick-bedded dark grey dolomitic intrabiomicrites with a thin interbed of violet shale. The
biocomponent is low. composed of few algae. couple of foraminifers, and some microfau-
nal fragments (2 m, sample 9336, back-reef sand?).

More upward are deposits of a back-reef lagoon, near the reef. These are grey or
dark grey thick-bedded low dolomitic intrabiomicrosparites bearing bellerophons, other
molluscan sections, tubiphytes fragments, echinoderms (3 m, sample 9337). These lago-
onal limestones abound in microorganic life. Small benthic foraminifers llourished in a
diversity and abundance of genera and species. Associated with them are aberrant fusuli-
nae: Codonofusiella and Reichelina. Algae are also common; gymnocodium, permocalcu-
lus, vermiporella. and Cuneiphycus johnsoni and Dvinella sp.

The highest Upper Permian deposit at Gaj is bedded, low dolomitic biomicrosparite,
bearing bellerophons, ostracods, crinoids, echinoids (4 m, sample 9338). In this uppermost
sequence of the Upper Permian column, a peculiar phenomenon was noted conceming the
organic life. Algae slowly disappeared until only few vermiporellae and dvinellae and
abundance through the Upper Pennian of this eolumn to its highest level.

This phenomenon can be explained. in my opinion, by further shallowing in the late
Upper Permian of the shallow Gaj lagoon. where algae were reducedalmost to the disap-
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pearance. This environment, however, was still suitable for small foraminiferes which ex-
isted to their last breath.

On the basis of the Upper Permian column analysis, for Gaj locality, and the study
of fossil micro and macro-faunal biocenosis, | could separate two levels : (1) level with
Richthofenia, in association with spongia, bryozoa, corals, tubiphytes, and (2) level with
bellerophons, aberrant fusulinae: codonofusiella and reichelina. hemigorius. permocalculus.

For comparison of Upper Permian deposits in Pani¢a cave and Gaj columns, only the up-
pennost Upper Permian levels, directly under the Lower Triassic, exposed at Pani¢a cave, can
be considered. It can be correlated with one of Upper Pemiian intervals at Gaj, the last before
the highest (sample 9337), because the similarities are the greatest in that sequence.

Grey bituminous carbonate rocks prevail in both localities: biomicrites and biosparites at
Pani¢a cave, and intrabiosparites at Gaj. As to the underlying rocks, they are not visible at
Panic¢a cave, and are Middle Pennian clastics at Gaj, uncoriionnablv overlain by Upper Per-
mian limestones. The bioeomponent is important for the correlation, because it is almost iden-
tical in two columns. Algal found in either locality are those of Pcrrocnlculu.s Imgilis, Gym-
nocodium bellerophontis, Vemiipordhi nipponica, V. nipponica Jongipora. Additionally occur
Cuneiphycus johnsoni and Dvinella sp. at Gaj. Very important is the occurrence of aberrant
fusulinae in both localities. These are Codonofusiella nana and Reichelina sp. at Paniéa cave,
and Reichelina media, R. gr. cribroseptata and Codonofusiella sp. at Gaj. The assemblages of
small benthic foraminifers are almost identical in the two localities.

As only the uppermost Upper Permian is developed in the geologic column at Panica
cave, as has been mentioned, it cannot be further correlated with the Gaj column.

Upper Permian deposits are exposed at Gaj, from the richthofenia to the bellero-
phon-fusulinid levels. allowing detail observation and analysis of fossil microbiocenosis
of this locality as described in this work.

Lower Triassic

Deposits of the Lower Triassic in the both localities normally lie over the Upper Pemiian
limestones, and are represented by dominantly grey limestones of varying thickness.

The lower Triassic deposit at Pani¢a cave is 15 metres thick, grey or dark grey in color,
thick to thick-bedded (locally notably stratified), represented by biomicritesand biosparites.

The equivalent deposit at Gaj has a measured thickness of 8 metres, is grey or grey-
-brown in color, thick-bedded to thick, composed of dolomitic intrabiosparites and intrabiomicrites.

Lower Triassic rocks at Pani¢a cave show niee cross and paralel laminations. and
conspicuous stylolites, and calcite and ferruginous veinlets.

Neither lamination and stylolites nor ferruginous veins have been noted at Gaj.

Lower Triassic, Seissian, limestones of Pani¢a cave contain very abundant oolites,
varying in size, often linked into strings, and concentrated in lowermost and uppermost
beds of the Lower Triassic.

Lower Triassic rocks at Gaj also contain oolites, but fevwver and in smaller concentra-
tions. Oolites of Gaj occur only in the lowest set beds directly overlying the Upper Per-
mian, and have not been noted upward in the column.

Microfossils are very scanty in the Lower Triassic, Seissian substage. Thishas long been
known and discussed in the light of the great ecologic cliange at the Paleozoic/Mesozoic boundan. .
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A primitive foraminifcr. Earlandia tintiniformis (Misik), was found in Seissian bio-
micrite at Pani¢a cave in an assemblage of large ostracods, recrystallized echinoderms and
macrofaunal fragments.

A similar association of ostracods, very small crinoids and pelecypod fragments was
found in Seissian limestones at Gaj. Other organisms were not found.
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TAB.HA | PLATE

ropitn nepM xopH3oHT ca Richthofenia. jiokaliHTeT I’gj
Upper Permian, horizon with Richthofenia, locality Gaj

Cji. (Fig.) 1 Eogoniolina johnsoni Endo, npo6a (sample) 9332, x30.

Ciji. (Fig.) 2. Vermiporella nipponica longipora Praturlon, npofia (sample) 9332, x30.
1. (Fig.) 3. Oyroporella gr. nipponica Endo, npoGa (sample) 9332, x30.

ol °(Fig) 4. Epimastopora rcguhirisJohnso11, npo6a (sample) 9332, x30.

O1 ¢ (Figs) 5-<> Epimastopora kanumai Endo, npooa (sample) 9332, x30.

O1. (Figs) 7-:11  Macroporella preromangica Praturlon, npo6a (sample) 9332, x25.
o1. (Fig.) 12. Tubiphytes obscurus Maslov, npo6a (sample) 9332, x25.

TAB.HA Il PLATE

ropifcH Hepm, x0PH30HT ca Richthofenia, siokaliHTeT Taj
Upper Pemiian, horizon with Richthofenia, locality Gaj

Ol m(Fig.) L Hemigordius reicheli Lys, npo6a (sample), 9332, x75.

U1 m(Fig.) 2. Agathammina gr. pusilla (Geinitz), npo6a (sample) 9332, x75.
OU1. (Fig.) 3. Palaeotextularia sumatrensis (Lange), npo6a (sample) 9332, x70.
O1. (Fig.) 4. Staffella zisongzhengensis (Scheng), npo6a (Sample) 9332, x75.
O u(Fig.) 5. Nankinella orbicularis L ee, npo6a (sample) 9332, x70.

1. (Fig.) ®. Dagmarita chanakchensis Reitl., npo6a (sample), 9332, x70.
U-'-(Fig,) 7. Robuloides lens Reichel, npo6a (sample) 9332, x70.

o (Fig.) 8. Robuloides gibbus Reichel, npo6a (sample) 9332, x70.

o (Fig.) 9. Geinitzina caucasica K. M. Maclay, npo6a (sample) 9332, x70
mo(Fig,) 10. Pachyploia gr. cukurkoyi S. de C. & Dess., npo6a (sample) 9332, x70.
o1 m(Fig.) 11. Spongia, npo6a (sample) 9334, xI0.

CU,:-(Fig.) 12. Hicorocodium elegentae Endo, npo6a (sample) 9334, x6.

« (Fig.) 13. <I>parMeHTH oji cnoHraja (fragments od Spongia), npo6a (sample) 9334, x6.
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TAB.1A 11l PLATE

ropH>H nepM, xoph3oht ca Bellerophon-HMa h aéepaHTHHM f{)yfjyjinnaMa, JioKanH TeT Faj
Upper Permian, horizon with Bellerophons and aberrants Fusulinida, locality Gaj

Cji. (Fig.) 1 Geinitzina frondiculnriformis Sosip., npo6éa (sample) 9337, x80.
Cji. (Fig.) 2. Geinitzina postcarbonica Spandel, npoSa (sample) 9337, x80.

Cji. (Fig.) 3. Agathamina gr. bella Pronina, npo6a (sample) 9337, x80.

Cji. (Fig.) 4. Globivalvulina vonderschmitti Reichel, npoCa (sample) 9337, x80.
Cn. (Fig.) 5. Globivalvuiina cyprica Reichel, npo6a (sample) 9337, x80.

cji. (Fig.) 6. Clirnacanimina valvulinoides Lange, npo6a (sample) 9337, x70.

Cji. (Fig.) 7. Tubiphytes obscurus Maslov ca (with) Vermiporella nipponica Endo,
npo6a (sample) 9337, x35.

Cji. (Fig.) 8. Vermiporeila nipponica longipora Praturlon, npo6a (sample) 9337, x20.

TAE.HA IV PLATE

Jlohh Tpnjac, cajcKH noTKaT, JioKaliHTeT Taj
Lower Triassic, Seissian substage, locality Gaj

Cji. (Figs) 1-2 Hirrpa6HooocnapHT ca ([jpai MCHTHVH cxHHojiepMaTa (intrabiooosparite
containing Echinoderms fragments), npo6a (sample) 9339, x25.

cji. (Fig.) 3. JipjiocnapHT (dolosparite), npo6a (sample) 9339/2, x25.

Cji. (Fig.) 4. JJojiomhkpht ca ocTpaKo;m.Ma (dolomicrite containing Ostracoda), npo6a
(sample) 9340. x22.

cji. (Fig.) 5. HHTpaoocnapHT (intraoosparite), npo6a (sample) 9339/1, x30.
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