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YPIOHCKHU KPEUBALIA T'OPIHET BAPEMA U IOIBET AIITA
PAKOBE BAPE (KAPTIIATO-BAJIKAHU/IW, CH CPBUJA)
- AHAJIM3A U ITIOPEBEILE CA CYCEJHUM OBJIACTHUMA -

UBAHA LIAPEBUR ' *, JIAPUBOJKA JbYBOBIUR-OBPAJIOBUR?,
MOHUKA BOXXMHOBUR?, BEJIMMUP JOBAHOBUH'

"Yuugepsumem y Beozpady — I'eoepaghcku paxynmem, Cmydenmcku mp 3/3, Beozpad, Cpbuja
Teonowxu uncmumym Cpbuje, Pogurscka 12, beoepao, Cpouja

Caskerak: Y paly je IpHKa3zaHa TOpEH00OapeMCKO-IOK0aNTCKa CyKIECHja CeAUMEHATa OTKPUBEHHX Y OKOJIMHH
cena PakoBa Gapa y ceBepouctounoj Cpouju. MUKpONaIeoOHTONOMKHM U CETUMEHTOJIOIIKIM UCTPaXKUBAbUMa Cy
M37BOjeHa JBa THIAa MuKpodanuja. Y okBHpy OeHTocke dopamuHHpeEpcKke acouujanuje cy yrBphene cienehe
Bpcre: Vercorsella laurentii, Rumanoloculina robusta, Praechrysalidina infracretaceae, Dictyoconus gr. arabicus,
Debarina hahounerensis, Charentia cuvilieri u Pseudocyclammina lituus quje cTpaturpad)cko pacupocTpamene y
OKBHpPY Ae(MHHCAHMX J[CHNO3UIMOHUX CPEIMHA yKa3yje Ha KJIACHYHO YPrOHCKO pa3Buhe OBHX CEAMMEHaTa.
JlerepMHHHCaHa MUKpOACOLjallija je THIIMYHA 32 TeTHC 1 JOKYMEHTOBaHa je 0 IIPBY IyT y oBoM Jeiny Kapmaro-
Gankanuga ceseporucroune CpOuje. Crparurpadceka MO3MLHja NETSPMHHHCAHHX BpCTa je MAUCKYTOBaHA U
M3BPIICHO je nopelheme 0BUX TBOPEBUHA ca cyceqHUM oOnactuMa ucroune Cpbuje u Jyxuux Kapnara Pymynuje
ca KOjuMa II0Ka3yjy BEIUKY CIIMYHOCT.

KibyuHe peun: ropmu 0apeM-IOEmH aNT, yProHCKH KPEUHAlld, MHKPOMAJICOHTOJOIHja, CEIUMEHTOJIOTHja,
6enrocku GopamuHudepn, Kapnaro-6ankannny, ceBepoucrouna Cpouja

YBoa

VYproucko paszuhe nome kpene (HazBaHo 1o cemy OproH y DpaHITycKoj)
MPENICTaBIha KapaKTEPHCTUYHY IUIMTKOBOTHY KapOOHaTHY (Qammjy Koja je TalokeHa IIykK
ceBepHor oboma Ternca Tokom Gapema u anrta. Y Kapmaro-6amkanmnuma Cpbwuje, Koju ce
IpyXajy y BULy U3IyKEHOT JIyKa u3 PymyHHje Ha ceBepy, IO CPIICKO-Oyrapcke rpaHuie Ha
HCTOKY, IDTUTKOBOJIHE KapOOoHaTHE (aIrje cTBapaHe TOKOM 0apeMCKOT M alTCKOT KaTa Cy
HIMPOKO pacnpocTpatbeHe. Hajehu mompuHOC mo3HaBawy yproHckux (aruja ucTouHe
Cpobuje je mao Jankicevié¢, J. (1978). HemaHo, Jankicevié, J. (1996) je OapeMcko-anTcke
KapOOHaTHO-TEpPUIreHe TBOPEBUHE cpeanibux KaprnaTo-0ankaHuaa u3BOjUO M0J Ha3MBOM
TymmkHAYKA (HopMalrja, o miaHuHu TYIDKHUIM T1e oKa3yjy HajBehe pacmpocTpamemne
u passuhe.

Broctpaturpadcke u  JIMTONOIIKE — KapaKTEPUCTHKE  YProHCKMX  (armja
cesepoucroune Cpouje nzmely Jlynasa u Ilexa cy renepanHo crnabo mo3nare. JJomoKpeHu
KapOOHATHU CEeIUMEHTH OBOT IOJpydYja HHUCY AETaJbHO HCTPAXHBAHM Ca CTAHOBHUILTA
CaBpeMEHHUX MeTOJa HM3ydYaBama CEIMMEHTHHX CTEHa, Maaa y aomahoj nurepaTypu nma
mojaTaka o HBHXOBOM paszBuhy W pacmpoctpamemy (Sucic-Proti¢, Z. 1961; Kaleni¢, M.,
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TEXHOJIOLIKOT pa3Boja Penyoiuke Cpouje.
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Hadzi-Vukovi¢, M. 1980). OBa obnact npunana kapOoHaTHO] Hapa-mwiathopMu Koja je
MOCTOjalla TOKOM ropise jype u 1ome kpene (Grubic, A., Jankicevic, J. 1973).

VY 1muipy peduHHCcama CTapoCTH, MUKpodanuja U ASHO3UIHOHNX CPEANHA U3BPILCHA
Cy IeTajbHa MHKPOIAJCOHTOJIOIIKA W CEJUMEHTOJIONIKA HCIUTHBAma JeNla yProHCKUX
Kpeumaka Kpajier CeBepHor reTukyma Kapraro-0ainkaHuaa Koju npe/IcTaBiba eKBUBAJICHTE
pymyHckux Jyxuux Kapnara. Ha npoyuaBanoMm mpoduiay OeHTOCKH (opamMuHU(EpH cy
Haj3Ha4YajHUju (ocuim, ¢ 003UPOM Jia APYTM MapKepu HONYyT aMOHWTA U OHWBalBHja HHUCY

npucytHu. Onpel)eHn TakCOHM Cy IIMTHPaHU MPBH MyT y 0BOj 007aCTH
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Cauka 1. I'eorpadckn noso:kaj nucrpakupator npopuia y okoaunn Paxose 6ape (upna 3Be31a), Kapnaro-
oaakanuan, CU Cpouja. 1. Tepanu ucroune Cpouje (Karamata, S., Krsti¢, B. 1996): Mesujcka mioya; BUMT-
TepaH Bpmka uyka-Mupou; CIIIIT-tepan Crapa mnanuna-noped; KT-Kyuajcku tepan; XT-Xomoiscku TepaH;
PBOT-tepan Panosai-Bnacuna-OcoroBo; CMKT-Cpricko-Make10HCKH KOMIIO3UTHU TE€PaH.

Marepujan u MmeToae

Martepujain ce cacToju 011 y30paKka Kpedmhaka CaKyIUbeHUX Ha npodty nedspuae 9,8
m KOjU je OTKpHBEH y OKOJMHHM cena PakoBa Oapa (cimka 1). Ha ocHoBy ypahenux
NETPOJIONIKKX  IIperapaTa, HM3BPIICHO je IpOydyaBame  acoldjaiuje  OCHTOCKUX
(dbopamuHudepa U anry, Ka0 ¥ MHUKpodalrja mojJapu3allioHuM MHUKpOcKornoM. Kpeumaiu
cy nedpunucanu Ha ocHoBy Dunham-oBe kimacudukarnuje (Dunham, J.B. 1962), nok je
Fliigel-oB Mmonen kapObonaTHuX daruja Koju onucyje QarujaiHe 30He ca OMUITUM IIPUKa30M
MOTEHLIM]aJIHOT PaclpoCTpamkeba EMO3UIMOHNX CpeHa U MUKpoacoljanuja kopuiheH
3a mukpodanujanny anamusy (Fliigel, E. 2009). IIpenapatun cy nenoHoBanu y konekuju U.

apesuh (Yuausepsuter y beorpany, I'eorpadckn dakynrer) mos MHBEHTOPCKHM O3HaKama
HaBEJICHUM Y TEKCTY.
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IIpuka3 reosioruje TepeHa

Jlo HemaBHO, OBaj TEpPEeH je CMAaTpaH JEJIOM Kyd4ajCKO-CBPJBHIIKE CTPYKTYPHO-
(auujanne 30ne y okBupy kapnarukyma (Andjelkovi¢, M. 1978; Andjelkovié, M., Nikoli¢,
P. 1980), mok mpema HajHOBHUjUM IMOJAIMMA MPHUIANA Ky4ajcKOM TepaHy KOjU MpeACTaBsba
JEIHY OJ1 BEJIUKUX aJICKHX T'€OTEKTOHCKHX jeauHuila Kaprnato-Oankanuaa ucrourne Cpouje
(Karamata, S., Krsti¢, B. 1996) (cnuxka 1, 1). IIpema Krsti¢, B. u ap. (1996), ky4ajcku Tepan
OJITOBapa TETCKO] TEKTOHO-CTPATUTPA(CKO] jeAMHUIM, OMHOCHO TepaHy Bucovino-Getic
(Kréutner, H.G. 1996; Kréautner, H.G., Krsti¢, B. 2003).

VY WmHpoj OKOJMHM HCTpaXMBaHE OOJACTH HajcTapuje CTeHE Cy NpeACTaBJbEHE
CTapHjecHIypCKUM-MIal)eIeBOHCKMM METaMOP(GHUM KOMIUIEKCOM KOjH OATOBapa ,,CepHju
Typuje* (Milosavljevi¢, M., Kaleni¢, M. 1992). Ilpeko muX TpPaHCTPECHBHO HAJICKY
Me3030jCKe TBOpeBHMHE wm3rpal)eHe O CpEeAOTPHjacKHX Kpedmhaka, TOPHOjYPCKUX U
HEOKOMCKHX KapOOHATHHX CTEHA IPEKO KOJHX HAJIeXKy YPTOHCKH OMOKIACTUYHH KPEUHHALIH.
CpenmoMHOIIeHCKE KIIACTHYHE HAcllare pakoBOOApPCKOT OaceHa YWHE TOBJIATy Me3030jCKOM
KapOOHATHOM KOMIUIEKCY €a KOJUM CY Y JMCKOPAAHTHOM OJHOCY.

Muxkpodanujajina aHaIn3a YProHCKUX Kpeumaka Ha npopuny Pakose 0ape

[Tpodmn mpoydaBaHUX YProHCKMX Kpeymaka je OTKpHBEH CeBEepHO o]l ceia Pakoa
Oapa, Ha mamuau Opaa [pucoj (koopaunare: N 44°34°07.7”, E 21°40°17.5”). Ha u3nanky
neospuHe 9,8 m MOry ce HW3JBOJUTH JIBE MapTHje, OJHOCHO jEAWHMIE Kpeuyrmhaka
cnerduuHor cacraBa M marnena (cimka 2). Hmwxkm neo cryba ykymue pebsbuHe 4,3 m
(jemuumma 1) je wm3rpaeH ox CHBO-)KYyTUX OaHKOBHTHUX [0 MAaCHUBHHX WHTCH3HBHO
TEKTOHU3HPaHHX OHooOMHKpocmaputa (cimka 3, 1). Pesynratm cenMMEHTONOMIKHX
npoy4yaBamba Cy YyKa3ald Ja je OH HCKJbYYMBO m3rpalleH oI PEeKpHCTAIUCAINX
OMOKJIACTUYHUX OOWITHHX Kpeumaka Tuma wackestone (M®T 1). T'opmu geo cryba
nebspuHe 5,5 m, je m3rpalleH O CBETIO CHBHX M LPBEHHX KOMITAKTHHX, MAacCHUBHHX
OMOMUKpHUTa, peTKO OmocmapuTa (ciuka 3, 2). Y oBOM MakeTy ceAnMeHara je KOHCTaTOBaHa
MuKpoarja OnoKIacTHIHN wackestone ca mpenazom y 6nokmactiaau grainstone (MOT
2).

M®T 1. Pexpucranucaiu ouokgacTuuHo oouaHu wackestone (crmuka 4, 1-3)
rpagu nomu Jeo cryba (jemmuuna 1). CTeHa je PEKPUCTATUCATN MHKDPHUT, OJIHOCHO
MHUKpPOCIIapUT Ca MPUCYCTBOM MO3AaMYHOT CIAPUKAIIUTA. Y MHUKPUTY Cy HEjeIHAKO
pacniopel)eHrn OMOKIIACTH M IPYTH aJI0XEMH, KAao HITp. 00UAM (PETKO ca JIBa pajujaiHa OBOja
y Koje je cropaandHo yrpaljeHa mama konudunHa okcuzaa Fe). BuoknacTuaHy KOMIOHEHTY
yrHEe OPOjJHU M Pa3HOBPCHHU €XWHOAEPMATH, racTpOIIon, Opro3on 1 OuBaniBHje.

MukpodocniHa aconyjanyja OBIX CTEHA je BeoMa pa3HoiuKa. Y TBpheHe cy cienehe
anre n3 pammmmje Dasycladaceae: Clypeina cf. C. solkani Conrad & Radoici¢ (cmuxka 5, 20),
Salpingoporella sp. (cmuka 5, 21) m Coptocampylodon sp. llpucytHa je Takohe u
MHUKpPOIIpoOIeMaTHKa MIpeICTaBIbEHA ca Baccinella irregularis Radoici¢
(MukpouHkpycTpupajyhu docun unTeprnperupan kao anra uz ¢pammiuje Codiaceae wim
uujanobakrepuja: Hip., Husinec, A., Sokac¢, B. 2006; Fliigel, E. 2009).

VY okBupy OpojHux OeHTockux (opamuuudepa cy ompelhenu cienehu TakcoHH:
Vercorsella laurentii Sartoni & Crescenti (cnuka 5, 1,2), Rumanoloculina robusta Neagu
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Cauka 2. T'eos10MIKH CTY0 H PHKA3 BEPTUKAIHOT PACHPOCTPabeha JeTePMHUHECAHAX TAKCOHA HA MPoduIy
Pakoge 6ape, CU Cpéuja. 1,wackestone; 2, grainstone; 3, 6puo3oe; 4, racrponony; 5, 6uBansuje; 6, exuHuau; 7,
KaJILUCIIOHTH]e.

(cmuka 5, 6), Praechrysalidina infracretaceae Luperto-Sinni, Dictyoconus gr. arabicus
Henson (cmuka 5, 7), Debarina hahounerensis Fourcade, Raoult & Vila (cmuka 5, 8),
Charentia cuvilieri Neumann (cimuka 5, 11), Trocholina sp., Neotrocholina sp.,
Meandrospira sp. (cmukxa 5, 12,13), Orbitolinopsis sp., Endothyra sp. (cimka 5, 14),
Lenticulina sp., Haplophragmoides sp. (cmuxa 5, 15), Istriloculina sp. (cmuka 5, 16),
Mayncina sp., Pseudotextulariella sp. m Verneuilinidae (cimka 5, 17-19).

PacnonoxuBu ¢arujarHu momany yKasyjy Ha IUIMTKOBOJHY CEIUMEHTAIH]y ca
BHCOKOM CHEPIHjOM BOJe TOKOM Tajoxewma Mukpodarumje MODT 1. Pekpucramucamu
OuoKIacTUUHO oouAHM wackestone ce MoO)ke KOpejsucaTH ca CTaHIapAHUM THIIOM
mukpodamuje 15 (SMF type 15), oqHocHO ca mukpodanujom kapoonatae pamme 20 (RMF
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type 20), TalOXEHHM y YyCIOBHMa HWHTEPTAjHajia, OJHOCHO Y OTPAHUYCHUM OOAIICKUM
oboauuM nenosuma kapoonarHe riatdopme (Fliigel, E. 2009).

M®T 2. Buoxnactuunn wackestone ca mpenasoMm y OMOKJIACTHYHH grainstone
(cnuka 4, 4-6) rpaau Buiny HUBO cTyOa (jeauuuna 2). CTeHa je TOMUHAHTHO MUKPHTCKA ca
CIIOpaIMYHOM T0jaBOM MO3aHYHO CpPACIOr crmapukamiura B Tuma. YowbHBe Cy KHIE U
KWINLE CcHapuTa. DBHOKIacTHMYHAa KOMIIOHEHTa j€ pa3sHOBPCHA U IIPEACTaB/bEHA je
KaJIMCIIOHTHjaMa, Opuwo3onMa, OuBaiBHjamMa © ractpomoguma. MukpodociiHa
acolyjaimja je CHpoMallHuja y OJHOCY Ha MOJWHCKY jeJMHUILY: PETKO Cy MPUCYTHE ajre:
(Dasycladaceae-Salpingoporella  sp.) wu HeompemuBe  Solenoporaceae, kao U
MUKpOMHKpycTpupajyhu opranuzam Baccinella irregularis Radoi¢i¢. bentocka aconujanuja
¢dopammanepa yxpyuyje cienehe takcone: Vercorsella laurentii Sartoni & Crescenti,
Rumanoloculina robusta Neagu (cnuka 5, 3-5), Dictyoconus gr. arabicus Henson, Debarina
hahounerensis Fourcade, Raoult & Vila, Charentia cuvilieri Neumann (ciuka 5, 9,10),
Pseudocyclammina lituus Yokoyama, Trocholina sp. u Mayncina sp.

Muxkpodarmja 6uoknactuaan wackestone ca npenazoM y OHOKIaCTHYHM grainstone
(MOT 2) oarosapa 3amTuheHOj CpeMHU yHYTpallike IuaThopMe ca HUCKOM EHEPIHjoM
Boje (IUNIUTKH CyOTajaan-uHTepTajaain). Mukpodanuja ce MOXKe Kopenucatd ca
cTaHmapaauM TunoM wmukpodanuje 18 (SMF type 18), omHocHO ca MuUKpodalmjomM
kapOonatre pamie 17 (RMF type 17) ca ceauMeHTannjoM y TUIMTKO] U 3amITHREHO] JTaryHu
Ha yHyTpaumoj miatdopmu (Fligel, E. 2009).

Cuamka 3. 1. Pexpucranucany 6MOKIaCTUYHO 0onIHN wackestone U3 HUKEr HUBOA NpBe jeaunue; 2. Pacenna
HOBpIIMHA (CTpenuLa) y OHOKIacTHYHUM wackestone-umMa, uujy HOJMHY YHHe OHOKIIACTHYHH grainstone-u
(CpequIIBY HUBO JIPYTe jeAUHUIIE).

Crtpaturpaguja

Nmajyhn y Buny na ce HajBehn Opoj ucTpakuBaya 0aBHO HM3ydYaBameM YPrOHCKOT
pasBuha ncroune CpoOuje, 0Baj paj je IPBH MPUCTYII JIUTO- U OMOCTpaTUrpauju YPrOHCKHX
(dammmja y cesepomcrouHoj CpOuju. BepTukamHO pacmpocTpameme IeTePMHHHUCAHUX
6enTockuX (opamMuHH(Epa U ANTH je IPUKa3aHo y cTyOy (cimka 2), mel)ytum Bennku 6poj
BpCTa U POZIOBA C€ MOjaBibyje Y MPBOj U Y APYTOj jeMHULIM ITO OHeMoryhasa moBiaueme
rpanune u3Melhy 6apema u anra. 13 Tor pasnora je crapocT OBOT AeNa YPrOHCKHX Kpeumbaka
Kapnaro-6ankanuna CU Cpbuje onpelera kao HHTEpBAI TOPHU OapeM-T0mBH anT.

bentocka ¢QopamuHudepcka acounujanMja JAeTEPMHUHHCAHA HA IPOYYaBaAHOM
npopuy ykibydyje moOpo mo3Hare Bpcre u3 Teruca ca LIMPOKHM XOPH3OHTATHHM
PacIpOCTPambEemheM TOKOM JIOHE KpeJie.

Hajuemthu dopamunudep je Rumanoloculina robusta Neagu, mosnat u3 Teruca ca
cTpaTurpadckuM pacrmoHOM oj Oepujaca 10 Jomer anTa. JJOKyMEHTOBaH je W OMUCAaH M3
Oapema u anrta Jamana (Arnaud-Vanneau, A., Premoli Silva, 1. 1995; Arnaud-Vanneau, A.,



Cauka 4. Mukpodororpaduje cerumenara Ha npopuiy Pakose 6ape, CH Cpouja. 1, Buooomukpocnaput-
peKpucTanucanu OHOKIACTHYHO OOMIHU Wackestone ca Rumanoloculina robusta Neagu (ctpenuna), npenapatr RB
1; 2, buooommKpocmapuT-peKpucTanicann OuoknactudHo oompun wackestone ca Debarina hahounerensis
Fourcade (ctpenuua), mpenapat RB 4; 3, BuoooMukpocnapuT-pekpucTanicaii 6HOKIaCTHYHO OOUIHN wackestone
ca 6puo3onma (ctpenuna), npenapaTt RB 5; 4, buomuxput-6uoxnactuanu wackestone ca Debarina hahounerensis
Fourcade (ctpennua), npernapar RB 7; 5, buocnapur-6nokinactiyny grainstone, npenapat RB 8; 6, buomukpur-
6uokitactuyau wackestone ca Mayncina sp. (ctpenuua), npenapat RB 10.

Sliter, W.V. 1995), nomer 6apema Pymynuje (Dragastan, O. 1999), 6epujaca-nomer 6apema
ranuHe Jype (Arnaud-Vanneau, A. et al 1987).

Dopamunudep Charentia cuvilieri Neumann je JOKyMEHTOBaH y 0apeMy Ky4ajCKUX
wianuHa (Sudar, M. u ap. 2008), y nosbckuM Kapnatuma y pacrnoHy OTpHB-IIEHOMaH
(Krobicki, M., Olszewska, B. 2005), anu je Takohe oapehen u y ropmem anty-andy Omana
(Masse, J.P. 1997).

BeprukanHo pacnpoctpameme Bpcre Debarina hahounerensis Fourcade je mo3naro
U3 ropmer Oapema-nomer anda Mibera, jyxxna Xpsarcka (Husinec, A., Sokac, B. 20006),
ropmer 0apema-anTa nossckux Kapmara (Krobicki, M., Olszewska, B. 2005), ropmer anra-
anba Jamana (Arnaud-Vanneau, A., Sliter, W.V. 1995) u nomer anrta Bolkar ruanuna,
jyxHa Typcka (Tasli, K. u gp. 2006).



Ciauka 5. Muxkpodororpaduje popamunudepa u ajaru ropmwer 6apema u aomer anra, Pakosa 6apa (CU
Cpb6uja). 1, 2, Vercorsella laurentii Sartoni & Crescenti, ci. 5.1, npenapat RB 1, ci. 5.2, npenapat RB 4; 3-6,
Rumanoloculina robusta Neagu, cn. 5.3, npenapar RB 8, ci. 5.4 u 5.5, npenapat RB 9, ci1. 5.6, npenapar RB 4; 7,
Dictyoconus gr. arabicus Henson, npenapat RB 7; 8, Debarina hahounerensis Fourcade, npenapatr RB 5; 9-11,
Charentia cuvillieri Neumann, ci. 5.10, y3nyxHu npecek, npemnapatr RB 11, cn. 5.9 u 5.11, nonpeusu npecexk,
npenapatr RB 5; 12, 13, Meandrospira sp., npenapatr RB 2; 14, Endothyra sp., npenapar RB 6; 15,
Haplophragmoides sp., npenapar RB 4; 16, Istriloculina sp., npenapar RB 6; 17-19, Verneuilinidae, cn. 5.17,
npenapat RB 2, ci. 5.18, npenapar RB 3, ci. 5.19, npenapar RB 4; 20, 21, Salpingoporella sp., cn. 5.20, npenapat
RB 1, cn. 5.21, mpenapar RB 2.
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Dictyoconus arabicus Henson je IOKyMeHTOBaH y 0apeMCKO-JOH0ANTCKUM
cenuMmeHTMa Yjenumenux Apanckux Emwmpara (Granier, B. u ap. 2003), mok je
Vercorsella laurentii Sartoni & Crescenti npujaBjbeHa W3 HEOKoMa XanKuaukuja, ['puxa
(Carras, N., Georgala, D. 1998).

Praechrysalidina infracretaceae Luperto-Sinni je mo3Hata u3 nomwer anrta I{peca u
Jlommma (XpBarcka), rae ce 3ajeaHo ca Debarina hahounerensis Fourcade mojaBibyje y
Palorbitolina lenticularis 3ouu (Husinec, A. 2000). Takohe je ompehena y Oepwujac-
BaJICHTUHCKUM TBopeBHMHaMa Wrammje (Bruni, R. m ap. 2007), na Mipery (XpBatcka) je
JIOKYMEHTOBaHa U3 orcera BaneHauH-0apem (Husinec, A., Soka¢, B. 2006), koHcTaToBaHa
je y nomem anty Bolkar rutanuna (jyxxna Typcka) (Tasli, K. u np. 2006) u y ropmem
6apemy-anoy moseckux Kapmara (Krobicki, M., Olszewska, B. 2005).

Iopeheme ca cycennum odnactuma

CucremMaTcko Tpoy4aBame yproHckor pasuha mcroune CpOHje TOKOM IOCIEABUX
JereHrja je oMoryhmino ycmocraBsbambe OHOCTpaTUrpad)CKOr OKBHpaA W HHTEPIPETALHje
[AJICOJETIO3UIIMOHNX CpeAnHa OapeMCcKo-alTcke CyKiecwje y cpeauimumuM Kapmato-
OankaHuauMa. YIIPKOC MPHUCYCTBY OoraTor (OCUIIHOT MaTepHjana, rpaHuiia u3mely 6apema
U anra ce He MOXe yBeK ca curypHomnhy moByhu u Hajuemhie je crapoct onpeljeHa kao
ropmH 0apeM-I0mkH anT Wik camo 6apem-ant (Sudar, M. u ap. 2008).

Hctu aytopu cy y o0nacTu Ky4yajcKHMX IUIaHMHA Ae(UHMCAIM YETUPU THIA U jelaH
noarun Mukpodanmja: damuja OuoxyiacTuuHM wackestone ca mpenasom y packestone,
grainstone wiu floatstone (M®T 1), danuja Omoknactuaan wackestone ca mpenasom y
packestone (M®T 2), moarun ¢auuja OumoxyacTHuHM wackestone ca mpenasoMm y
packestone, perko boundstone (M®T 2A), dammja 6mokmactuanu grainstone (MOT 3) u
¢anmja opourommHcku packestone (MOT 4). Mukpodarmje koje Cy U3BOjeHE M OMICAHE Y
OBOM pajly ce MOTY YIOpemuTH ca (anujoM OHOKIACTUYHHM wackestone ca mpenazoMm y
packestone, grainstone wmum floatstone 'y Kywajckum 1uraHuHama.  DocuiHa
MuKpoacornyjanyja Kydaja ogpeljeHa ox cTpaHe MOMEHYTHX ayTopa MOKa3yje CIMYHOCT ca
3ajeIHUIIOM KoOja je IOKYMEHTOBaHa y OBOM pany. 3ajemHuuke Bpcte cy Debarina
hahounerensis Fourcade, Charentia cuvilieri Neumann, Pseudocyclammina lituus
Yokoyama. [Topex HaBemeHHX BpcTa, HEKH POIOBU C€ Takohe IMOjaBIbYjy y Ky4ajCKUM
IUTaHHHAMa: Rumanoloculina, Neotrocholina, Trocholina, Lenticulina u
Pseudotextulariella, xao u anre Salpingoporella u Coptocampylodon.

Tymmwkandka opmanmja cpeaummux Kapmaro-6ankanuna CpOuje je JOMHHAHTHO
OKapakTepucaHa ca pa3BuheM Tpu ¢anmje: panmja ca pyauctuMma, Qamuja OHOKIACTHIHUX
Kpedmaka ca opOuTonmHaMa U (anrja HeKapOOHATHUX CTEHA ca OpOHTONIMHAMA U IPYTOM
Makpocdayrom (Jankicevié, J. 1978, 1996). Cykuecuja cemumenaTa OnicaHa y OBOM pagy ce
MOKe MOPEINTH ca (arjoM OMOKIIACTUYHHX KpeumaKa TYHIKHIYKE hopMalyje.

VY Jyxuum Kapnatuma PymyHuje jenan ox HajOosbe pa3BHjeHHX Npoduia Gapem-
anTa je OoTkpuBeH y Muierii monuuu y obnactu D[ Imbovicioara rae cy A0HBOKpPEIHU
CeIMMEHTH Tpynucanu y ¢opmamjy DI imbovicioara (Barragan, R., Melinte, M.C. 2006).
Y Muierii gonuHu 6apeMcKo-anTcKa KapOOHATHA CEKBEeHIA JNeOJbuHE 67,5 m cajpKu meT
jenuHuna: jequanna 1 je m3rpaleHa oj] OMOKIACTUYHUX KaJKAPCHUTA U KAIIWIYTHTA KOJU
cy 6oraru Oenrocknm dopamuandeprma u3 pammwinje Miliolidae; jeanauity 2 ynHE cMeHa
Jaropana ¥ KaJKapeHUTa; jequHuIa 3 yKibydyje Jamnopie; jeauHuna 4 je msrpahena ox
Janopaia Koju ¢y CMEHH ca KalKapeHUTUMa ca PyIUCTHMa U (parMeHTHMa Moiycaka. Y
0a3m dveTBpTe jeMHMIC OaHAK KallKapeHWTa AEOJbMHE lm ca MHOIITBOM OpPOUTONHHA
npencraBsba rpaHuny m3Mely Gapema m anra. IIpeko mera KOHKOPHAHTHO HAJIEKy CHBH
manopun jemuHHMIe 5. PakoBoOapcka cykiiecwja cegUMEHaTa c€ MOXKE KOpelucaTé ca
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PYMYHCKHM OWOKJIACTHYHHM KpedmalliMa TpBe JCMO3WIMOHE jeNWHHUIEe Koja je
rOpH00apeMCKe CTapOCTH.

3akbydak

VY pany je U3BpIIEH NMPBH NPUCTYN OHO- M JUTOCTpaTHrpaduju OapeMcKo-anTcKe
kapOoHatHe cykiecuje Kapnaro-6ankanunga ceBepoructoune Cpouje. CTapoct npoydaBaHor
Jlefla YproHCKMX (anuja je Ha OCHOBY JeTepMHHHCaHUX (opamuHudepa oapeheHa kao
MHTEPBaJ TOPHH 0apeM-JI0bH alT.

Y yproHckoM pa3suhy JOMUHHMpajy TBOPEBHHE TaJOXEHE Ha YHYTPAIIHO]
KapOoHaTHO] IaTGopMu. Pe3ynraTu ceIMMEHTONIOMKUX NpOyYaBama Cy MOKasaiH 1a Cy
OBH ceMMeHTH narpalienn ox nBe MUKpodamuje: peKpucTanicany OMOKIACTUYIHN OOUIHH
wackestone (M®T 1) u Owoknactuunum wackestone ca mnpenazoM y OHOKIACTHYHH
grainstone (M®T 2). Pa3Boj 6apemckor u antckor kara CH Cpbuje ce Moxe MOpPEeIuTH ca
¢dammjom OMOKIacTHYHMX Kpeumaka HcrouHe Cpbuje m Jyxxumx Kapmata Pymyspje.
Wurepnperanyja ACNO3UIHOHUX MaJEOCPENHA UCTPAXKHUBAHUX YPrOHCKUX Kpeumaka je
mokazajia Jla ce CCeIUMCHTallja y JOEM Jely CYKIIeCHje OJBHjaja Ha YHYTPAIIHkO]
KapOOHATHO] IUIaTGOPMHU y YCIOBMMAa HWHTEpTajIajla ca BHCOKOM EHEpPrujoM BOJE, ca
npena3oM y 3amTuheHy cpenuHy ca HHCKOM €HEprujoM Boje (IUIMTKH cyOTajnai-
HMHTEPTAj/1al) y TOPH:EM JIeTTy CyKIeCH]e.
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UPPER BARREMIAN-LOWER APTIAN URGONIAN LIMESTONESIN THE
RAKOVA BARA SECTION (CARPATHO-BALKANIDES, NE SERBIA):
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Abstract: The Upper Barremian-Lower Aptian succession is recorded from a limestone sequence that crops out in
the surrounding of Rakova Bara in the Carpatho-Balkanides range in northeastern Serbia. The
micropalaeontological and sedimentological studies lead to recognition of the two types of microfacies. The benthic
foraminiferal association consists of Vercorsella laurentii, Rumanoloculina robusta, Praechrysalidina
infracretaceae, Dictyoconus gr. arabicus, Debarina hahounerensis, Charentia cuvilieri and Pseudocyclammina
lituus that confirm the stratigraphical and palacoenvironmental connection of the microfossil assemblages with the
classical Urgonian-type, shallow-water carbonate sedimentation. The association documented for the first time in
the study area is considered typical of the Tethyan Realm. The stratigraphical position of the benthic foraminifera
species within the Upper Barremian-Lower Aptian interval is discussed. The Urgonian Limestones of the studied
section are comparable with adjacent areas of eastern Serbia and Romanian South Carpathians.

Key words: Upper Barremian-Lower Aptian, Urgonian Limestones, Micropalaeontology, Sedimentology, Benthic
foraminifers, Carpatho-Balkanides, northeastern Serbia

Introduction

The Urgonian (named after the village of Orgon in France) is a characteristic
shallow-water carbonate facies deposited along the northern Tethyan margins in the
Barremian and Aptian. In the Serbian Carpatho-Balkanides, which extends as an elongated
arc from the Romania northward towards the Serbian-Bulgarian boundary eastward,
shallow-water carbonates developed during the Barremian-Aptian, are widely distributed.

A systematic study of the Urgonian deposits of eastern Serbia was conducted by
Jankicevi¢, J. (1978) leading to development of a facies scheme of Middle Serbian
Carpatho-Balkanides. Recently, Jankicevi¢, J. (1996) suggested the name Tupiznica
formation for the Barremian-Aptian carbonate-terrigenous deposits of eastern Serbian
Carpatho-Balkanides.

The biostratigraphy and detailed lithology of the Urgonian facies between the Rivers
of Danube and Pek in northeastern Serbia, are generally poorly known. Until recently, the
Lower Cretaceous carbonates in this area have not been investigated in much detail, and
there are a few published reports on this topic (Suéi¢-Proti¢, Z. 1961; Kaleni¢, M., Hadzi-
Vukovi¢, M. 1980). This area represents a part of the carbonate platform which existed in
the Upper Jurassic and Lower Cretaceous (Grubi¢, A., Jankicevi¢, J. 1973).

This study aims to present the results of micropalaeontological and sedimentological
investigations of a part of Urgonian development in the further northern Getic of Carpatho-
Balkanides that represent the equivalents of Romanian South Carpathians south of the
Danube River. In the studied succession, where other markers like ammonites and bivalves

E-mail: carevic.ivana@gmail.com
The paper contains the research results of the project Nol146005 supported by the Ministry of Science and
Technological Development of the Republic of Serbia
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are not present, the benthic foraminifers are the most important fossils. The identified taxa
are cited for the first time in this region.

Material and methods

The material consists of limestone samples that were collected from a 9.8 m thick
section located in the vicinity of Rakova Bara village (Figure 1). Thin sections were
prepared, and the benthic foraminiferal associations and algae, as also microfacies were
examined under a polarizing microscope. Limestones were classified according to carbonate
classification followed by scheme of Dunham, J.B. (1962). The carbonate facies models by
Fliigel, E. (2009) were used for the microfacies analysis. The thin-sections are housed in the
collection of I. Carevi¢ (University of Belgrade, Faculty of Geography) under inventory
numbers which are referred to in the text.
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Figure 1. L ocation map of the Upper Barremian-L ower Aptian succession (black star) in South Carpathians,
northeastern Serbia.

1. Terranes of East Serbia (Karamata, S., Krsti¢, B. 1996): Moesian plate; VCMT- The Vrska Cuka-Miro¢ terrane;
SPPT-The Stara Planina-Pore¢ terrane; KT-The Kucaj terrane; HT-The Homolje terrane; RVOT- The Ranovac-
Vlasina-Osogovo terrane; SMCT-The Serbian-Macedonian composite terrane.

Geological setting

Until recently, this area has been geotectonically considered as a part of Kucaj-
Svrljig structural-facial zone within Karpatikum (Andjelkovi¢, M. 1978; Andjelkovi¢, M.,
Nikoli¢, P. 1980). Nowdays it is adjoined to the Kucaj terrane, one of several large Alpine
geotectonic units of the eastern Serbian Carpatho-Balkanides (Karamata, S., Krsti¢, B.
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1996) (Figure 1, 1). According to Krsti¢, B. et al. (1996) the Kucaj terrane corresponds to
Getic tectono-stratigraphic unit, while Krautner, H.G. (1996) and Krautner, H.G., Krsti¢, B.
(2003) consider it as a part of Bucovino-Getic terrane.

Within the wider area of studied section, the oldest rocks are represented by Upper
Silurian-Lower Devonian metamorphic complex corresponding to “Turija series”
(Milosavljevi¢, M., Kaleni¢, M. 1992). The following Mesozoic rocks are Middle Triassic
limestones, Upper Jurassic and Neocomian carbonates overlain by Urgonian bioclastic
limestones. Middle Miocene clastic deposits of Rakova Bara Basin unconformably overlay
the Mezozoic sediments.

Microfacial analysis of the Urgonian Limestonesin theinvestigated section

The studied section is located northward of the village of Rakova Bara, on the slope
of Prisoj (coordinates: N 44°34°07.7”, E 21°40°17.5”). The outcrop has a thickness 9.8 m
within it was possible to distinguish 2 units (Figure 2). The lower part (unit 1; 4.3 m thick)
is composed of grey-yellowish thick-bedded to massive tectonically intensively fractured
biooomicrosparites (Figure 3, 1). On the basis of sedimentological features it is determined
that shallow-water carbonate grains in unit are exclusively recrystallized bioclastic ooid
wackestones (MFT 1). The upper part of the succession (unit 2; 5.5 m thick) is built of
compact, light grey and reddish massive biomicrites and rare biosparite (Figure 3, 2). The
microfacies type is a bioclastic wackestone with transition to bioclastic grainstone (MFT 2).

MFT 1. Recrystallized bioclastic ooid wackestone (Figure 4, 1-3) form the lower
part of the succession (unit 1). The rock is recrystallized micrite and/or microsparite with a
presence of mosaic sparry calcite. The bioclasts and other allochems, such as ooids (rarely
with two radial envelopes and sporadically enriched by Fe-oxides) are unequally distributed
in micrite. The bioclastic component consists of numerous and heterogeneous echinoderms,
gastropods, bryozoans and bivalves.

The microassociation of these rocks is very diverse. The following algae were
established: Dasycladaceae (Clypeina cf. C. solkani Conrad & Radoici¢, Salpingoporella sp.
(Figure 5, 20,21)) and dasycladacean morphogenera Coptocampylodon sp. Some
microproblematica also occur represented by Baccinella irregularis Radoi¢i¢ (an enigmatic
microencruster interpreted as codiacean alga or as cyanobacteria: e.g., Husinec, A., Sokac,
B. 2006; Fliigel, E. 2009).

The numerous benthic foraminifers are present and within it was possible to
determined the following taxa: Vercorsella laurentii Sartoni & Crescenti (Figure 5, 1,2),
Rumanoloculina robusta Neagu (Figure 5, 6), Praechrysalidina infracretaceae Luperto-
Sinni, Dictyoconus gr. arabicus Henson (Figure 5, 7), Debarina hahounerensis Fourcade,
Raoult & Vila (Figure 5, 8), Charentia cuvilieri Neumann (Figure 5, 11), Trocholina sp.,
Neotrocholina sp., Meandrospira sp. (Figure 5, 12,13), Orbitolinopsis sp., Endothyra sp.
(Figure 5, 14), Lenticulina sp., Haplophragmoides sp. (Figure 5, 15), Istriloculina sp.
(Figure 5, 16), Mayncina sp., Pseudotextulariella sp. and Verneuilinidae (Figure 5, 17-19).

Figure 2. Geological column and vertical distribution of the determined microfossils in the Rakova Bara
section, northeastern Serbia. 1, wackestone; 2, grainstone; 3, bryozoans; 4, gastropods; 5, bivalves; 6, echinoids;
7, calcareous sponges.

The available facies data point to a shallow marine but generally high-energy
environment for the microfaces type MFT 1. The recrystallized bioclastic ooid wackestone
microfacies is correlated to SMF type 15, and/or RMF type 20, deposited in restricted near-
coast marginal-marine parts of a carbonate platform (intertidal) (Fliigel, E. 2009).

MFT 2. Bioclastic wackestone with transition to bioclastic grainstone (Figure 4,
4-6) form the upper part of the succession (unit 2). The rock is predominantly micrite with
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occasional presence of mosaic coalesced B-type sparry calcite. Veins and veinlets of sparite
are also noticeable. The bioclastic component is diverse and represented by calcareous
sponges, bryozoans, bivalves and gastropods. The microfossil association is poorer then in
the previous unit: rarely algae (dasycladaceans - Salpingoporella sp.) and some
undeterminable Solenoporaceae. The microencruster Baccinella irregularis Radoiéi¢ is also
present. The determined benthic foraminiferal assemblage includes Vercorsella laurentii
Sartoni & Crescenti, Rumanoloculina robusta Neagu (Figure 5, 3-5), Dictyoconus gr.
arabicus Henson, Debarina hahounerensis Fourcade, Raoult & Vila, Charentia cuvilieri
Neumann (Figure 5, 9,10), Pseudocyclammina lituus Yokoyama, Trocholina sp. and
Mayncina sp.

The microfacies type MFT 2 corresponds to a low-energy protected inner platform
environment (shallow subtidal, and/or intertidal area). This microfacies is correlated to SMF
type 18, and/or RMF type 17 deposited in a shallow and protected lagoon (restricted inner
platform) (Fliigel, E. 2009).

Figure 3. The Rakova Bara section facies. 1. The recrystallized bioclastic ooid wackestone from the lower part of
the unit 1; 2. The faulting surface (arrow) at the bioclastic wackestone underlain by the bioclastic grainstone from
the middle part of the unit 2.

Stratigraphy

Regarding the fact that most of the works dealing with Urgonian development were
focused on eastern Serbia, this study is the first approach to litho- and biostratigraphy of the
Urgonian facies in NE Serbia. For this reason, the vertical distribution of the determined
benthic foraminifers and algae is given in Figure 2. Because of the fact that within the first
depositional unit some taxa also appear which were found in the second unit, it was not
possible to mark the boundary between the Barremian and Aptian. Therefore, the age of the
studied part of the Urgonian facies in NE Serbian Carpatho-Balkanides is treated as the
interval Upper Barremian-Lower Aptian.

The benthic foraminiferal assemblage identified from the studied section includes
well-known species from the Tethyan Realm with a world-wide distribution in Lower
Cretaceous.

The most frequent foraminifer is Rumanoloculina robusta Neagu, known from the
Berriasian to Lower Aptian deposits along the margins of Tethys. It has been documented
and described from the Barremian and Aptian of Japan (Arnaud-Vanneau, A., Premoli Silva,
I. 1995; Arnaud-Vanneau, A., Sliter, W.V. 1995), Lower Barremian of Romania (Dragastan,
0. 1999), Berriasian-Lower Barremian of the Jura Mt. (Arnaud-Vanneau, A. et al 1987).

The foraminfer Charentia cuvilieri Neumann has been recorded from the Barremian
of Kucaj Mountains (Sudar, M. et al 2008), Hauterivian-Cenomanian of the Polish
Carpathians (Krobicki, M., Olszewska, B. 2005), but also found in the Upper Aptian-Albian
of the Oman (Masse, J.P. 1997).

Figure 4. Thin-section photomicrographs of the sediments from the Rakova Bara section, northeastern
Serbia. 1, Biooomicrosparite-recrystallized bioclastic ooid wackestone with Rumanoloculina robusta Neagu (note
arrow), sample RB 1; 2, Biooomicrosparite-recrystallized bioclastic ooid wackestone with Debarina hahounerensis
Fourcade (note arrow), sample RB 4; 3, Biooomicrosparite-recrystallized bioclastic ooid wackestone with
bryozoans (note arrow), sample RB 5; 4, Biomicrite-bioclastic wackestone with Debarina hahounerensis Fourcade
(note arrow), sample RB 7; 5, Biosparite-bioclastic grainstone, sample RB 8; 6, Biomicrite-bioclastic wackestone
with Mayncina sp. (note arrow), sample RB 10.

The distribution of Debarina hahounerensis Fourcade is known from the Upper
Barremian-Lower Albian of Mljet Island, southern Croatia (Husinec, A., Soka¢, B. 2006),
Upper Barremian-Aptian of the Polish Carpathians (Krobicki, M., Olszewska, B. 2005),
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Late Aptian-Albian of Japan (Arnaud-Vanneau, A., Sliter, W.V. 1995) and Lower Aptian of
Bolkar Mountains, south Turkey (Tasli, K. et al 2006).

Dictyoconus arabicus Henson is known from the Barremian-Lower Aptian of United
Arab Emirates (Granier, B. et al 2003), while the Vercorsella laurentii Sartoni & Crescenti
is found in Neocomian of the Chalkidiki Peninsula, Greece (Carras, N., Georgala, D. 1998).

Praechrysalidina infracretaceae Luperto-Sinni has been recorded in the Lower
Aptian from the islands of Cres and LoSinj (Croatia) accompanied with Debarina
hahounerensis Fourcade in the Palorbitolina lenticularis zone (Husinec, A. 2000). It was

Figure 5. Upper Barremian-Lower Aptian foraminifera and algae from the Rakova Bara section,
northeastern Serbia. 1, 2, Vercorsella laurentii Sartoni & Crescenti, Fig. 5.1, sample RB 1, Fig. 5.2, sample RB 4;
3-6, Rumanoloculina robusta Neagu, Fig. 5.3, sample RB 8, Figs. 5.4 and 5.5, sample RB 9, Fig. 5.6, sample RB 4;
7, Dictyoconus gr. arabicus Henson, sample RB 7; 8, Debarina hahounerensis Fourcade, sample RB 5; 9-11,
Charentia cuvillieri Neumann, Fig. 5.10, longitudinal section, sample RB 11, Figs. 5.9 and 5.11, transverse
sections, sample RB 5; 12, 13, Meandrospira sp., sample RB 2; 14, Endothyra sp., sample RB 6; 15,
Haplophragmoides sp., sample RB 4; 16, Istriloculina sp., sample RB 6; 17-19, Verneuilinidae, Fig. 5.17, sample
RB 2, Fig. 5.18, sample RB 3, Fig. 5.19, sample RB 4; 20, 21, Salpingoporella sp., Fig. 5.20, sample RB 1, Fig.
5.21, sample RB 2.

also reported from the Beriassian-Valanginian of Italy (Bruni, R. et al 2007),Valanginian-
Barremian of Mljet Island (Croatia) (Husinec, A., Sokaé, B. 2006), Lower Aptian of Bolkar
Mountains, south Turkey (Tasli, K. et al 2006), Upper Barremian-Albian from Polish
Carpathians (Krobicki, M., Olszewska, B. 2005), etc.

Comparison with adjacent areas

The systematic study of the Urgonian development in eastern Serbia over the last
decades has enabled the biostratigraphic framework and the palacoenvironmental
interpretation of the Barremian-Aptian succession in the Middle Serbian Carpatho-
Balkanides. In spite of the presence of rich fossil material, the precise determination of the
Barremian-Aptian boundary is not always sure, therefore the age is usually determined as
Upper Barremian-Lower Aptian or just Barremian-Aptian (Sudar, M. et al 2008).

The same authors in the area of Kuc¢aj Mountains defined four microfacies and one
subtype: facies of bioclastic wackestone with transition to packestone, grainstone or
floatstone (MFT 1), facies of bioclastic wackestone with transition to packestone (MFT 2),
facies subtype bioclastic wackestone with transition to packestone, rare boundstone (MFT
2A), facies of bioclastic grainstone (MFT 3) and facies of orbitolinid packestone (MFT 4).
The microfacies types separated and described in this paper are comparable with facies of
bioclastic wackestone with transition to packestone, grainstone or floatstone in Kucaj Mt.
The microassociation determined by mentioned authors show similarity with those
identified in the present paper. The common species are: Debarina hahounerensis Fourcade,
Charentia cuvilieri Neumann, Pseudocyclammina lituus Yokoyama. Beside listed species
some genera also appear in Kucaj Mountains: Rumanoloculina, Neotrocholina, Trocholina,
Lenticulina and Pseudotextulariella. The associate algae are Salpingoporella and
Coptocampyl odon.

The Tupiznica Formation in Middle Serbian Carpatho-Balkanides is characterited
dominantly by three facies: facies with rudists, facies of bioclastic limestones with
orbitolinids and facies of terrigene rocks with orbitolinids and other macrofauna (Jankicevié,
J. 1978, 1996). The succession described herein could be compared with facies of bioclastic
limestones of Tupiznica Formation.

In the South Carpathians of Romania, one of the best exposures of the Barremian-
Aptian interval is in the Muierii valley of DJmbovicioara area. The Lower Cretaceous
deposits are referable to the DI Jmbovicioara Formation (Barragan, R., Melinte, M.C. 2006).



16

At Muierii valley, the Barremian-Aptian carbonate platform sequence is 67.5 m thick and
comprise five units: Unit 1 is of bioclastic calcarenites and calcilutites, rich in benthic
foraminifera of the miliolid group; Unit 2 is of alternating marls and calcarenites; Unit 3 is
of marls; Unit 4 is of alternating marls and calcarenites with rudist and mollusc fragments.
The base of Unit 4 includes a 1m thick calcarenite bed rich in orbitolinids determined as
Barremian/Aptian boundary. It is conformably overlay by grey marls of Unit 5. The Rakova
Bara succession could be equalized with the Romanian bioclastic limestones of Unit 1of
suggested Upper Barremian age.

Conclusion

This study is the first approach to bio- and lithostratigraphy of the Barremian-Aptian
carbonate platform succession in northeastern Serbian Carpatho-Balkanides. The age of the
studied part of the Urgonian facies in NE Serbian Carpatho-Balkanides is according to the
determined foraminifers treated as the interval Upper Barremian-Lower Aptian.

The Urgonian development is dominated by inner platform carbonate deposits. Two
microfacies types based on sedimentological characteristics are separated: (MFT 1)
Recrystallized bioclastic ooid wackestone and (MFT 2) Bioclastic wackestone with
transition to bioclastic grainstone and correlated with Urgonian facies of bioclastic
limestones from eastern Serbia and Romanian South Carpathians. All of these rocks have a
prominent inner platform character and suggest palacoenvironments ranging from the high-
energy restricted near-coast marginal-marine parts of a carbonate platform to the low-energy
protected lagoon (shallow subtidal, and/or intertidal area).
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