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MPEMECHN KBAPTAPHW N MTMOUEHCKWN CEQVMMEHTW
3EMYHA N HOBOIr BEOTI'PALA

oA

Cnob6opgaHa KHexeBuha*, lpaxeHka HeHaguha* un
Metpa CTtejuha*>*

Y pagy cy npukasaHe pa3fiMynTe reHeTCKe KaTeropuje npenecHUX KsapTapHUX W NANOLEHCKUX TBOpe-
BMHa rpafa beorpaja sBesaHe 3a TepeHe ceBepHo of peke Case (IMaHOHCKa HU3Mja y y>kem cmucny). Mpoyyasa-
em bywoTuHa 3a A YT Hosor Beorpaga v 3emyHa yTBpheHO je Aa ce npema pejocnefy cTBapawa W reHesu
MOTy W34BOjUTU ABa NUTOCTpaTUrpad)CKa YnaHa: ctapuje jesepcke U NonureHeTcke TepecTUYHO-6apcke Hacna-
re u Mnahu NOANLUKANYHN PEYHUN CEAUMEHTUN - "MaKuLKu cnojesn”. OBUM MCTpaXMBamwbMMa je KOHCTaToBaHO
[la KBapTapHe TBOPEBUHe, a MOCE6HO CTapuju ofe/bL MNeNcToLEeHa, UMajy Behy f1eb/bUHY Hero LWTOo je To A0 ca-
fa 6110 No3HaATO. YCTaHOB/bEHO je MpUCYCTBO Ae6enor nutTocTpaTurpadckor naketa MOJUFEHETCKUX KOHTM-
HeHTanHuUx (jesepckux, 6apckux, KOMHEHNX) Hacara Koje rno cyneprosuuuju nexe npexko ceanmeHara Maparte-
TUCa - TOPHEr MaHOHa 1 NOHTa, a y NOAUHM [0 0MNENCTOLLEHCKUX “MaKULLKWUX cnojesa”.

KrbyyHe peun: KBapTap, eonnencToLeH, NaMoLeH, NoANLMKINYHe peyHe Hacnare, NoureHeTCKe KOHTUHeHTan-
He Hacnare, 3eMyH, HoBu beorpag,.

Ha noapyujy Beorpaga v weroBe OKO/MHE KBapTapHW CeAMMEHTU MMajy BeNnKo
pacnpocTpakete, HapoOUUTO Y paBHUYAPCKUM npegenuma cesepHo of [AyHasa u Case
(MaHOHCKa HM3Kja y YXXEM CMUCAY), TAe Ce jaB/bajy Y BUAY jeANHCTBEHOT nojaca. Ha 6pe-
XY/bKacTuM npocTtopuma 6e0rpagckor pra, jy)XHO 04 NOMeHYTUX peka, BehuHOM upe-
KpUBajy CTeHe CTapujux reonolwkKnx ofesbaka, Koje cy ocnoboheHe KBapTapHOr MoKpwu-
Baya camo Ha CTPMMUM NagmnHama.

3a 0Be Hacnare je KapaKTepucTUYHa BeNuKa halujanHa NpOMeH/bUBOCT, Ca YECTUM
M 6p3MM CMeHama y XOPM30HTaHOM M BEPTUKaNHOM NpaBLy W BPAO CNOXEHUM Mehycob-
HUM OAHOCMMA NMPUCYTHUX NUTOCTPATUIPaCKMX YnaHOBa, Kao NMocneAnLa TEKTOHCKUX U
KNMMaTCKUX NPOMeHa Koje cy ce TOKOM KBapTapHe Mepuofe oABujane y CerMeuty 3em-
/bMHE KOpe Kome npunaga beorpag v werosa OKoMMHa.

Cnojesun cTapujux oferbaka nneucroLeHa U HeoreHa ceBepHo of [yHaBa u Case Ha
noApyu4jy Haller rnaBHOr rpajga HUrfAe HUCY OTKPWBEHW Ha MoOBpWWHKU. O cTpaturpadg-
CKMM KapaKTepucTMKama U CTPYKTYPHOM CK/I0MY OBMX TBOPEBUMA MOXe Ce TOBOPUTU ca-
MO Ha OCHOBY pe3ynTaTa 406MjeHNX Ha OCHOBY Npoy4aBatba GyLIOTUHA.

*MHCTUTYT 3a pernoHanHy reofornjy v naneoHTAornjy Pygapcko-reonolwkor gakynreta YHusepsuTte-
Ta y beorpag, KameHunuka 6, 11 000 Beorpag.
**["eonowwku 3aBog "MemmHn", Kapahophesa 48,11 000 Beorpag.



Y nogpyujy 3emyHa n HoBor beorpaga Ha NOBpPLWMWHMN Ce Hana3e OTKPUBEHE TBOpe-
BMHe Mnahux oferbaka MjencroleHa 1 XonoueHa - fec, anyBujanHu cegumeHTn Case K
FEHUX NPUTOKA, TEXHOreHe Hacnare u ap. brxoBy NoguHy npeacrtasrbajy ctapuje nneuc-
TOLEHCKE W MINOLEHCKE TBOPEBUHE KOje Cy Y OKBUPY M3BEAEHUX UCTPaXuMBaka npoyye-
He Ha OCHOBY nojaTaka fobujeHnx n3 6yLWoTnHa.

Ha ocHoBYy pe3ynTaTa Koju cy 4o6ujeHn caBpeMeHMM UCTpaXmBawmma 6yLoTMHA 3a
AYTN Hoeu beorpag n 3emyHa omoryheHo je 60/be carnejaBakwe OBUWX TBOPEBMHA, 0Of
KOjUX Ce Heke y pafoBMMa CTapujux aytopa v He CMOMUbY. NefaHo Yy LEennmHu, y OBUM
ofie/bLMMa Cy HaTanoXeHW CeAMMEHTU pas3sNMuUTUX TFeHeTCKUMX TUNoBa, 3a KOje je Ha
npoctopuma 6eorpagckor pta (jy>kHo op OyHaBa u CaBe) BpNO TewKO AeduHucatu
cTpa rurpacky nosuunjy, 40K je Ha TepeHUMa MaHOHCKE HU3Mje Y YXKEM CMHCAY, KOju cy
y LYyrom BpeMEeHCKOM nepuoay 6unm o6nacT TEKTOHCKOT CNyLlTaka U UHTEH3UBHE Cean-
MeHTaLuje, HEeLTO jaCHWja reoXpoHOA0rnja ANHaAMUUYKMUX npoLeca.

Cn. 1 Ieorpadckn nonoxaj ncnutusaHe 061acTu.
pll. 1. Phy.ycal 6eKTtJ; ol lhe Mrcly area.

AKO ce npuxBaTtu rneguwte (Jlackapes, 1938) ga cy necHe Hacnare cTBapaHe y ne-
pvoay cpefker u ropwer naeucroleHa, oHAa Npou3nnasn ga cy KBapTapHe TBOpPEBUHE
MCMNog TOr HMBOA HATaNlOXEHe y CTapujum ofesbLmMma nnencToLeHa.



Y OKBMpY Npenecumx NAeucTOLEHCKUX U MIMOLEHCKUX (KOHTUHEHTaNHWX) Hacnara
Ha nMpocTopMMa ceBepHo of peka [yHasa 1 CaBe, NpeMa AUTOCTPATUTPaPCKUM KapaKTe-
pucTMKama v peaocnefy cTBapatba MoXe Ce U3ABOjUTH:

- nakeT WOMNIeHeTCKUX je3epCKUX 1 6apcKo-aeNyBUjanHo-nponyBujanHnx TBope-
BMHA MMOLEHA U CTapujer eonencToleHa.

- PEYHM MOSIMUMUKINYHU CEAVMEHTW, Of paHuMje MO3HATU MO4 HA3MBOM C/I0jeBU ca

CorhJenla MuTTally man “"MakHLWKK cnojeBu' mnaher eonnencroueHa.

JESEPCKWV N BAPCKO-OENYBWJANNO-HPONYBWIJANMHWN CEOUMEHT U
NAVOLEH - CTapuju eonIencToLeH

3axBa/byjyhu nctpaxHum bywewnma 3a notpebe m3page getabHOr ypbaHmcTmukor
nnaHa llosor beorpaga u 3emyHa, 3aTuM u3paje KOMMNIeKCHe reonowke Kkapte beorpa-
na 1:10 000, fow o ce A0 HOBUX Ca3Haka 0 CTpaTurpaCKMmM OfHOCUMA KBapTapHUX U He-
OreHUX Hacfnara oBOr nogpyyja. Ha taj Ha4MH OTKPMBEHO je MPUCYCTBO BeOMa pacnpoc-
TpaweHUX W febennx Hacnara ctapujer nnencToleHa n navoueHa (Mnahux of HeoreHux
Hacnara MapaTeTuca, a CTapujux o4 "MakuLKMX" NAEeUCTOLEHCKUX CnojeBa) 0 Kojuma Ao
caZia He NocToje nojauu y cTapujoj nuTepaTypu WAM UM je [aBaHa HOrpellHa WHTep-
npetaumja.

YT1BpheHo je Haume, fa y NOAUHU MONULMUKINYHOT peyHor nakeTta, Koju je y pago-
BMMa cTapujux ncrpaxmsaya Jlackapesa (1938) n CtesaHoBuha (1977) o3HauyeH Kao
"MaKuLWKN cnojesn” nnum cnojeeun ca CorgJew/b NMuTTaH3 NnocToje NOANreHeTCKO Tepec-
TUYHO-aKBaTU4YHe Hacnare crsapaHe y MjvMoLEHY W Ha rpaHuuM navoueH-ksapTap. Ha
MOBPLINHM TepeHa HUXOBO MPUCYCYTBO HUje yTBpheHo, Beh Cy MO npaBuny MOKPUBEHe
NOIMUUKANYHUM PEYHUM "MaKULLIKUM CNojeBUMa", NeCOM M anyBujaHUM Hacnarama.

Y penepHoj 6ywoTuHn 2K-14 wn3BefeHoj nopes 6uslie Xene3HuU4dke npyre Beo-
rpag-3arpe6 Ha MBUUM 3eMYHCKe fiecHe 3apaBHU npema HosBom beorpagy (cn. 2) yTsp-
heHo je Ha AHY Npoguaa NPUCYCTBO akBaTUYHUX Hacnara y Ay6uHCKoMm uHTepBany 68,5
[0 162 T npefcTaB/beHUX MOAPO3ENEHKACTUM FIMHAMa U cpeAe3pHUM NeckoBuMa yjea-
HauyeHe 60je, HaxanocT 6e3 npucycTBa ocuna. Mo NUTONOLWKUM KapakTepuctukama u
NOTNYHOM OACYCTBY MafeOHTONIOWKON MaTepujana OBW CNOjeBU Ce jaCHO Pasnukyjy of
roptbOMNaHOHCKMUX U JOHOMNOHTCKUX 1aNOPOBUTUX TNINHA U aneBpuTa, HabyLleHnx 6aunxe
o6anun Case kof Hosor beorpaga.

MpuMeHOM NUTONOWKNX MeTOofa - Ha OCHOBY Cyrneprno3unyuje n CAMYHUX NUTOCTpa-
TUrpacKnX KapakTepmMcTUKa ca NPOYyYEHUM NAMOLEHCKUM cegumeHTuma y Cpemy (Hnp.
y 6ywo rnHama Kog YopTtaHoBaua u Cpemckux Kapnosala), 3a 0Be Hacnare je npernoc-
TaB/beHO fa upunagajy NAMoLEeHCKUM je3epCKUM NanyjuHCKUM ClojeBuMa.

Y npoduny noMmeHyTe penepHe 6ywoTuHe 2K-14 n3Haj npeTnocTaB/beHUX MAMO-
LLeHCKMX je3epCKUX NanyfUHCKUX CnojeBa nexun feb6eo xeTeporeH nakeT Hacnara NnpoMeH-
/bUBOT NIMTONIOWKOT cacTaBa. OHe cy NpeTeXxHO u3rpafeHe of LWapeHUX LW/bYHKOBUTUX
rNMHa, CUBO3eNeHUX U CMefuX aneBpuTa, NECKOBUMTUX U LI/bYHKOBUTUX afieBpuTa ca yec-
TWM NojaBamMa couMBa OKCMfAa rsoxha v maHraHa, MeCTUMWYHO ca KOHKpeuujaMa Kanuu-
jym KapboHaTa, noHekag ca COMMBUMMa M NPOCNOjLMMA NECKOBUTOT W/bYHKa U CUBO-3e/e-
HUX NeckoBa. MeCTUMMUYHO Cy YOUYEHe U TaMHO-CUBE rnHe oboraheHe opraHCKMM mate-
pujama. Y LWBYHKY Cy 3amaxeHa 3pHa KBapua, LpHOr U LpPBEHOr poXHaua, noHekafg
Me3030jCKUX KpefHUX Kpeukwaka, newyapa, cCeEpneHTUHMTa, pefe gaunta u gp.
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HaxkanocTt, oBe Hacnare cy 6une rotoBo MOTAYHO CTEPUAHe Yy Norneay cagpxaja
NaneoHTONOLWKOr MaTepujana. 3anaxeHo je caMO PEeTKO MPUCYCTBO /OLIE 04YyBaHUX
/bYylWITYpa 6apCcKo-akBaTMYHUX (hOpMUK NyxXeBa poga 1JrnnenH. Mi3BefeHe NanuMHONOLIKe
aHanuse flafne cy HeraTuBHe pesynTare.

lMoBnaTy OBOI FEHETCKM XeTEPOreHOr naketa YMHe KnacTUYHe TBOPEBUHE NONULUK-
NINYHUX PEYHUX CegMMeHaTa naencToueHa - "MakKuLWKK cnojesn”.

Y 6ywoTuHn ¥Y.K-14 onucaHe Hacnare cy KOHCTatoBaHe y AyOMHCKOM MHTepBany of
68,5 go 162 T (M3mehy 31,5 n -62 T anconyTHe BMUCKHE). MpPUCYCTBO MCTOr nNakeTa C/o-
jeBa KOHCTATOBaHO je 1y 6ywoTuHama:

2K-1, nsamehly pobHe Kyhe n pectopaHa MeKfgoHanAc y LeHTpy 3eMyHa rge cy oT-
KpMBEHe Yy MOAUHU "MaKMLWKUX cnojeBa" na Jo Kpaja came 6YLWOTWHe, Yy UHTepBany of
49,1 7 napgo 100 T, Tj. By6uHe Ao Koje je ByLUeHO.

2K-26, Ha BexkaHmjckom rpobsby, OBe TBOpPEBMHE Ce Hanase y uHTepsany og 63,0 T
na Ao Kpaja 6ywoTuHe (165 T1).

EkcTpeMHO BennKy Ae6/bUHY O0Be Hacnare nmajy y 3eMyH nosby, Kojf KBaHTaLUKC MNu-
jaue, rge je 6ywoTuMHa ocTana y 0BUM TBOpeBMHama v Ha youHu og 260 T.

Mayhmn npema nprobasby CaBe, Aeb/bMHA UM Ce CMarbyje Ha CBera HeKONMKO MeTapa,
npu Yemy nexe ncnog "Makuwkmx" cnojesa, a AUCKOPAAHTHO NMPEKO ropker naHoHa. Huxo-
BO MPUCYCTBO 3aMaXeHo je Yak M Ha ceBepHOM 06ogy Ape LluraHnuje, rge cy takohe 6y-
WOTMHaMa OTKPUBEHE UCNOL MakKULLIKMX C/ojeBa, a NPeKo NanopoBUTUX FIMHA W anespura
ropter naHoHa (CMBUX NanopoOBUTMX FNUHA U aneBpuTa ca Con8eT crjreky Hoernek).

Ha Hoapyujy Moeor beorpaga (6uswn "MepkaTtop”, 6ywoTtnHa 2K-11) mcte Hac-
nare Hanase cey gy6buHckom nHTepsany og 30 na 4o 52 7.

OBor nyTa Tpeba HaNnOMeHYTW fa Cy Of CTpaHe roToBO CBUX PaHUjUX UCTpaxuBaya
(Hnp. /4 \'ko\'ic, 1976 n gp.) OBe TBOPEBMHE MOrpewWwHO JeTepMUHMCAHE KAao Kopa pacna-
fawa HeoreHux Hacnara MapaTteTuca (MaHoHa v NOHTA).

NcTn cefMeHTU, caMO ca 3HATHO CMaweHOM [e6/bUHOM, 3anaXeHW Cy U Ha HEKUM
MecTMMa Ha gecHoj obanu peke CaBe, HNp. U3Hag habpuke "VBo Jlona Pubap", Ha y3Bu-
Weky U3Hag Makulia, rae cy KOHCTaToBaHW y MOAUHK fneca, a U3Hag cnojeBa ropwer na-
HOHa 1 ropwe Kpeje.

MomMeHYTUM Hacnarama, ycnej HefocTtaTka MajeoHTO/IOWKOrN MaTepujana, cCBakako
Huje moryhe 6nuXe ofgpeanTM CTapoCT, HUTU BPWUTU GuocTpaTUrpa)CKo-naneoHTo-
NOWKO palynawaBakbe. MefyTUM, Ha OCHOBY HUXOBOF cTpaturpadckor nosnoxaja, Te
CyKLecuje neoreHMX n KBapTapumx Hacnara, a Ha OCHOBY MeTOfe Cynepnosumuuje, Moxe
ce NpeTnocTaBUTK fAa Cy cTBapaHe y MnaheM navoueHy (poMaHHjan) v cTapHjem eonsie-
ncToueHy. NocTtoju MOryhHocT Aa y TepeHWMa rae MMajy eKCTPeMHO BeNuKY Aeb/buHy
cTapujn XOPU30HTU NONUTEHETCKUX 6APCKO-TEPECTUUHUX TBOPeBUHA NpeAcTaB/bajy 60uy-
He (auuje jesepCKUX ManyAMHCKMX C/ojeBa W fa cy y nornegy cTapocTW MoOXAa eKBW-
BaNeHT fakujaHa.

PEUHUN NONTNUMNKINYN CEOAMMEHTN
mMnahn eonnencToueH - "MakuLKK cnojesn’

Ha TepuTtopuju beorpaja u werosoj LWIMPOj OKONMHU, 3axBa/byjyhn npe cBera no-
Jauuma u3 6ywoTtnHa n 6pojHMx 6yHapa M3 KOjux ce eKcnjoaTuwe NUTKa Boga, pacnpoc-
TpaweHe Cy NPEeTeXXHO KnacTUYHe TBOPEBMHE MOJIUMUUKINYHE peyHe (da3e cegnMeHTaLm-
je, no3HaTe y nuTepaTtypun Mnoj HasMBOM "MakKuwKwn cnojesu” mnm cnojesn ca Co/blonla



MuTTalNa (1ackapes, 1938; CteBaHoBMh, 1977). OBM CeAUMEHTUN CY YINaBHOM CBYyfa
MOKPMBEHN MAafUM MAENCTOLEUCKUM WM XONOLEHCKUM TBOpPEBMHAMa, a Ha OCHOBY Mo-
fataka u3 6ywoTuHa Moxe ce pehu ga cy WKMPOKO pacnpocTpakbeHU Ha TepeHuma Ma-
HOHCKE HU3Mnje y y)XXem cMmucny, 3aTum npuobanHum fenosmma peke lyHaBa u Case no
obogy 6eorpagckor pra.

Hasue "cnojesn ca CorMcula nuTjwhs"™ gobunm cy no npucycyTBy WKO/baKa UYmnjy je
naeHTMurKaumnjy gao Slackapes (1938), a koje cy ce Tokom mnaher nneuctoueHa Mpa-
[LYHaBOM MOBYK/le Ka UCTOKY, Ma ce UCTOYHO of Kacnujckor jesepa U faHac jaB/bajy Kao
peLeHTHa BpcTa.

Mpema JTackapesy (1938) nopesg CoMculn MurwaHa (Muller), kao Bogeha BpcTa
ce usgeaja n Yjyjparum cllTnanw (Kulllh.). koja je nsympna y mnahem nnencroueHy. Of
npatehux o6nmka 3ajegHuLe mekylala vyecte cy Pa8ola cupen (Permkkac), TheocJoxus
(JanuhjaH.4 (Plelll'er), ATpldTelaTa holancln (Perukkac), 1Jrhox»lyphu* na(jcolclen
(Muller) Hap. MW NackapeB (1938) m CtesaHoBmh (1977) cmaTtpajy fa cy 0Be Hacnare
cTBapaHe 3a BpeMe rnayujauuje MMHAEN U MHTepraayujayuje MmuHgen/puc.

Y HOoBMje Bpeme cMaTpa ce fa Cy CTapuju HUBOM MOANLUKANYHUX PEYHUX MSIEUCTO-
LLeHCKMX cfojeBa Ha OCHOBY peBu3sunje hayHe . ®. Foxunka obenexeHW NpucycTBoM
BpCcTa KopbuKyna cuTHMjux mpywTtypa - CorfJcula apxhcrorca Jirklruxko\’ n Corhlcula
cor (Coxjk. 1988)*. Ha ocHOBY TakBOI Tymauewa npousuiasm fja crtapuju HUBOM Ma-
KULWKNX C/nojeBa XpoHOCTpaTurpacku ogrosapajy mnahum cnojeBuma LOEr Naencro-
LeHa cnojesa ca Ywparun hackj (Halayal8).

Y ANTONOWKOM norfaefy TO cy YrnaBHOM CMefe-XXYTU U CUBU MECKOBU, LUbYHKO-
BUTU MECKOBU Y HECKOBUTU LWI/bYHKOBU, aNeBPUTCKMN MECKOBM, COYUBA aNeBpuUTa U rNunHa.
UeCTo je 3amaXeHO UWKIMYHO CMEehMBakbe TUMMYHMX TBOPEBMHA KopuTa (Meckosa,
W/bYHKOBA) Cca cegMMeHTUMa MoBOAwa (CHBMX U cMBOCMehMX aneBpuTa) U cTapadva (Tam-
HOCMBMX FNNHA ca 6apcKOM (payHOM). Y MHOrMm 6ylIOTHHaMa je KOHCTAaTOBaHO fa ce y
OBUM Hacnaramay NnecKoOBUMTUM XOPU3OHTMUMA jaB/bajy nao4vacta coumnsa ("netHe") Beoma
YBPCTMX KapbOHATHUX Nellyapa Ymja reHesa jow HUje noysgaHo objaltbeHa.

C 063MpOM Ha NNTONOLWKK cacTaB "MaKMLIKK CNojeBU" CYy OANUYHU KONEKTOPU
NoA3eMHUX BOAA, TaKo Aa ce y npuobamby CaBe M3 HbUX BpLWM ekcnjoaTaumja nujahux
Boja. MNpema cynepnosuuuju 0BU CeAMMEHTU Cy rOTOBO YBEK HaTan0XeHW Mpeko 6ap-
CKO-TEepecTUYKUX Hacnara eonsiencToLeHa, a He MPeKo Kope pacnafamwa HeoreHa Kako je
TO Tymauuna BehnHa gocafjallwbunx ncTpaxmaaya. MzHag buUX Cy Yy HOPManHoOj CyKuecuju
MMEeNCTOLEHCKUX Macnara HaTanoXeHe JieCHe Hacfiare y KBaJUTaTMBHO Pa3iMyuTUM
naneoreorpackum ycnosuma. Y npuobasmy [lyHaBa u Case gebsbmHa um ce kpehe og
15-40 T, a NpeKo kWX AUCKOPAAHTHO NeXe anyBujanHe Hacnare oBMX [Bejy peka.

HoBujuM mcTpaxnBakMa OBe TBOPEBUHE OTKPUBEHE Cy Yy GylIOTMHAMa y KOpUTY
CaBe ko OeTpyXXHULE HPUIMKOM U3rpafke MocTa 3aobmnasHuue aytonyta [obaHoB-
un-bybaw lMoTOK. YTBpheHO je fa nexe MCNof anyBujafiHUX Hacnara, a npeko cnojesa
TepecTMUYHO-6apCcKOr eonnencToleHa U ropwer naHoHa (nanopaua ca Con8ena crjrekj
Hoernex). ¥ wuma je HahjeHa payHa mekylwaua ca sogehom Bpctom Corhkula apxhero-
Tca ANcKuMkxoy u npatehum ob6anumma: 1,kho@lyphm8 naHcolcle$ (PlreMTer). ATphl-
TelaTa holancln (Peru.ykac). Pa™ona acjcuJany (Permksac) u ap.

CnunyaH npogun yTBpheH je n Ha ceBepHOM o6oay Age LiMraHnmje n 1o Ha OCHOBY
bywoTtnHe P-3, rge cy Takohe nMpeko ropkwe MaHOHCKUX nanopawa, 3aTuM eonfiencrole-

M. Pakuh, ycmeHocaonwTewe.



Ha HaTa/lOXXEHH OBW CeAMMEHTU Ha gybuHm og 19,9 T o 30,7 T, a NPEKO KOjux ce Hanase
XONOLEeHCKe anyBujanHe Hacnare.

Y 6ywoTnHn 2K-1 y 3eMyHy "MakuLKu cnojeBn” ce Hanase y Ay6MHCKOM MHTepBa-
ny og 65 go 49,1 T. Y wuma Hucy HaheHu (HOCMIHM ocTauu NNEencToLeHCKe qayHe.
MHTepecaHTHO je CMOMEHYTM, Aa je y coumBy rauHe ca gybuHe og 30 T HaheHa gobpo
oyyBaHa MukpotayHa topamuHuctepa gower 6ageHa ((JlohJ'cnnoJcky 1nlohu$ (Kxk.),
OrhullnH mTycrHH Orf) 1 Ap.), 3a KOjy ce MOXKe NPeTnocTaBMTU Aaje TOKOM NAencroueHa
JOHeTa BOJEHMM TOKOBMMa ca naguHa ®pyluke rope, rge cy TBOPeBUHE OBaKBOr Tuna
BeOMa pacnpocTparbeHe.

Y 6ywoTtnHu 2K-14 y 3eMyHY NOAULUKANYHE PeYHe MNencToLeHe TBOPEBUHE KOH-
cTaToBaHe cy y uHTepBany of 33,7 go 68,5 T, ucnop necHMx Hacnara.

Y 6ywoTtunHu 2K-26 kog BexxaHmnjckor rpobsba 0Be Hacnare cy OTKpuBeHe Takofe y
noAuHN neca Ha Ay6uHum og 35,0 go 63,0 T. OBAe je M3 COUYMBA CUMBUX aNeBPUTCKUX TNMHA
(ceaMMeHTM noBOAA W CTapadva) M34BOjeHa U MAeHTU(PMKOBaHa (hayHa Mekyuwaua -
PlanorMa planmork>n lnnne ca rp6uyama u octpakoga: npema O. Cnajuh - THocypn3
hrucly 8ark n Canclonma nc»lec(a 6ar«.

"MaKWLWKKN CnojeBn" KoHCcTaToBaHu cy uy 6ywoTuHn /K -1 1 Ha HoHom Beorpagy,
Kog 3rpage 6uswer "MepkaTopa", rae je ropwa rpaHuua gocta HejacHa 360r peflaTUBHO
febennx TeXHOreHMX ceguMmeHaTa (TepeH HacumaH MecKom W ApYrum maTtepujanuma) u
Kpehe ce y nHtepBany og 1540 30 T.

MehycobHa CMeHa KPYMHO3PHWUjUX KNaCTUYHUX CeAMMeHaTa KopuTa (neckosa K
W/bYHKOBA) W aneBpUTCKUX U FIMHOBUTUX COYMBA CefUMeHaTa MOBOAHA M cTapaya yKa-
3yjy Ha peyHy AMHamMWKy akBaTopujyma y KOMe Cy ce Tanoxunm "mMakuwkun cnojesu”. C
063MpOM fia OHM 3axBaTajy Be/MKY MOBPLIMHY N0 Yyemy nofcehajy Ha ocTaTke jesepa, Mo-
Xe Ce 3aK/byuuTu fa Cy NPOAYyKT CeAUMeHTauuje BeNMKe pa3MBEHEe peke Koja je y
LMKAycuMa Mekafia KOHTYpe CBOr KOpWUTa, Y3pOUHO Be3aHUM 3a TEKTOHCKe MOKpeTe u
naseoKnNMMaTcke npomMeHe.

Tpeba HaNOMEHYTKN fa Cy HaBefeHe Hacnare y npoy4yaBaHum 6ywotnHama 3emMyHa u
BexaHujcke Koce pgocta cTepunHe y nornefy cagpxaja ¢gocuna, noceb6HO CegUMEHTM
KopuTa. MoXe ce MPeTnocTaBMTK Aa je 4ejCTBOM peyHuUX Tanaca o06aB/beH TpaHCMOPT U
ofnarawe /bylWITYpa y3 nnaxe y nofHoxjy 6eorpagckor pta, ¢ 063upom fa cy ocunu
BeoMa yecTun y npuobassy Case, HApOUUTO Ha Makuluy™*.

3AKIBYYAK

Ha npocTtopuma HoBor beorpaga v 3emyuna BeNMKO pacnpocTpaweHe nMajy KBap-
TapHe npefecHe NAEUCTOLEHCKE M MN/NOLEHCKE TBOPEBUHE KOje Cy CByfJa NOKPUBEHE
cejuMeHTMMa Mnaflux oferbaka NaeucToLeHa u xonoueHa (nec, anysujanHe, TeEXHOTEHe U
Lpyre Hacnare).

Mpema nuTocTpaTurpaCKMM KapakTepucTmkama u CyKLecuju cteapamwa MU3aBojeHe
cy meRfly npenecHMM NNEUCTOLEHCKMM U MAMOLEHCKWM Hacnarama fAe cTpaturpagcke
LesInHe:

1 JEBEPCKW, NMOMNUTEHETCKO JE3EPCKO-TEPECTW YKO-BAPCKU
CEAVNMEWNTW nnavoueHa v ctapujer eonfenctoueHa. MictpaxmeBawmma y 6ywioTmHama

docunuma cy seoma 6oraTyi NNEUCTOLEHN NOMULUKNNYHW CeguMeHTH Y npuobaby Case Ha Makuuly.
rge ux je npeo6UTHO Npoyuno Jlackapes, 1938, o yemy cy LO6GMIN HA3UB "/ILLKWLLKMN CNOjeBU".



Ha nogpyuyjy 3emyHa u Hosor beorpaja yTBpheHO je MpUCYyCTBO aKBaTUYHUX CceauMme-
HaTa, Miahux 04 NaHOHCKO-MOHTUjCKMX Hacnara lapaTeTuca. 3a Koje je npeTnocTa.-
/beHO fa npeacTaB/bajy NAMOLEHCKe je3epcke nanyanHcKe cnojese. OHUM CYy KOHCTaTOBaHU
Ha AHY npoguna 6ywoTuHe 2K-14 Ha 0604y 3eMYHCKe SlecHe 3apaBHu.

Mpeko je3epCKkux nanyguHCKMX cfiojeBa, ann Kao kbUXoBe 604He (pauumje HaTano-
XEeHe Ccy NONNUreHeTCKe je3epcKo-TepecTUUYHO-6apcke Hacnare BeomMa XeTeporeHor au-
TONOLWKOT cacTaBa. lNpeacTaB/mbeHe Cy Hajuewhe WapeHUM rAMHama, W/bYHKOBUTO-Mec-
KOBWTWUM FAMHaMa, aneBpuTMMa, ca YeCTUM TparoBMmMa OKCUAa MaHraHa u reoxha, KoH-
Kpeuunjama Kanuujym kap6oHaTa, COMMBUMA MECKOBUTUX W FIMHOBUTUX LWI/bYHKOBA U CA.
[ebmbnHa oBor naketa ce Harno ysehasa ngyhu og npuobasba CaBe Ka CpeMCKOj N1eCHOj
3apaBHU (BeXXaHUjCKOj KOCK 1 3eMYHCKOM necy). YTBpheHo je gay 3eMyHy (y 6yWOTUHN
Ha MBMLWM 3EMYHCKOT fieca Koj yceka 6uslwe npyre beorpag-3arpe6) oHe nexe npeko
NAVOLEHCKMX je3epCKMX NanyAuHCKUX cnojesa. Y npuobamsy Case Ha HoBom beorpagy u
Ha ceBepHOM fJeny ocTpsBa Afe LluraHnuje oHe Cy HaTanoXeHe MPeKO ropwe MUOLEH-
CKMX CnojeBa - afeBpuTa W NanopoBUTUX [/IMHA ropwer naHoHa ca Con8eT crjrekj
(Hoernek). OBae ce pagu 0 Aen03MTMMa OAflaraHUM PasNnYNTUM NafUHCKUM NpoLecumMa
y je3epcKo-mMouBapHy, 6apcKy uanM KOMHeHy cpefuMHy TOKOM Ayror nepuoga mnahu nau-
OLeH-CTapuju NaencToueH, Y BpeMeHy Kaja je ycned TEKTOHCKMX nokpeTa 06aB/beHO Au-
(hepeHLMjaNHO KpeTawe paceguma pa3fBojeHMX 610KOBa M M3gu3are 6eorpafckor pra
Hacnpam ToHyhux TepeHa lMaHOHCKe HU3mje.

OBe Hacnare cy Beoma CTepunHe y nornegy cajpxaja naneoHTONOWKOr MaTepujana
na MM ce NPMMEHOM 6MocTpaTMrpaCKo-naneoHTONOWKNX METoAa Huje Morfna ofpe-
OUTK cTapocT. Ha OCHOBY MeTofe Cyuepno3numje 3a whX Ce MOXe NPeTnocTaBuTu fa cy
TanoXeHe y nepnogy mnahu nanoueH (pomMaHujeH) u cTapuju eonIEUCTOLEH.

OBe TBOpPEBMHE UMajy HajBMLLE CAMYHOCTW Ca Hacnarama OTKPUBEHUM Y Jy>XHUM fe-
NOBMMa MOJIaBCKOT MJiatoa, YBPWTEHWUX Y N/NOLEH, MO3HATUX Y PafoBMMa PYMYHCKMX
reonora (Chena, 1972 n gp.). 3a wUX CYy KapaKTEPUCTUYHE CNOXEHE MPOMEHE Y XOpM-
30HTaNIHOM W BEpPTUMKANHOM MpaBLy Pa3MUUTUX TEHETCKUX TUMOBa KOHTUHEHTAHUX
cefMmeHaTa: je3epCKUX, peyHo-je3epckux, bGapckux, cybapeanHMX TBOpPeBMHa ca Cym-
cTpatoM. W3 oBux Hacnara Benuke paeb/buHe nosHata je payHa "BEPEWTU-MA-
JTYWTEHW" - Wpanon, Mny ckTnruw, 3ajegHo $a 2y8olophoclon horHon! (Hay«) un
Anancun aryernenT (CroJre! e( Joher!) Ha OCHOBY KOjux je cepuja cBpcTaHa Yy
nAnoLeH ucnog sunagpaHLWKNX cnojesa.

2. NMONNUNKANYHW PEYHUN CEOVMMEHTW* mnaher eonnencroueHa -
KULWKK cnojeBn", MO3HATU Yy CTapujoj nutepatypu u nog HasmBoMm cnojesu ca CorMcula
JwTnale (TackapeB, 1938; CteBaHoBuh, 1977). OHW uMajy BenWKW NPUBPEAHU
3Hayaj c 063MpPOM fAa Cy 3a HUX BE3aHU KOJIEKTOpU NOA3eMHMX BOAA KOje Ce KOpucTe 3a
BojocHabaeBake rpafa beorpafa. HatanoxeHun cy Npeko MOJIMTEHETCKOr TepecTUYHO-
-6apckor naketa (NAMoueHa n cTapujer eonnencToLleHa).

Mpema cTapmjum ayTopmMma, Ha OCHOBY MAeHTUDMKaunje pykoBogehnx BpcTa 3ajegHuue
thocunHmx mekywaya CorMcula Murwalx (Muller), YTparux cldunanw (Kunlh.), cTa-
pocT je ogpefnBaHa Kao cpefjkbU NAEUCTOLEH - MUHAeN, MUHAen/puc. Ha 0CHOBY HOBUjUX
npoyyaBakwa ¥ peBusmje Bogehmx spcta kao CoMcula apxherorca AL 3rukkoy, 04HOCHO
YTparun hock/ (Halayalk) CTapOCT nonuuukanunnx PEYHUX CeAUMeHaTa ca cajpkajem
MOMEHYTUX BpCTa je YBpLWITEHa Y Maahu eonnencToueH (4yHaB pasa U ruHL).

Haswug je npsu nyT ynotpe6uo Paknh,1996.

”
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360r cBoje BenMKe MNOBPLWMHE pacnpocTpawewa OBU CeAUMEHTU WUMajy wu3rnep
jesepckux Hacnara, MefyTum nutocTpaturpacke KapakTepCcTUKe W cagpxkaj hocuiHe
thayHe Kojy cagpxe, ynyhyje Ha 3ak/byyaK fa je akBaTOPUjyM Yy KOMe CYy OHM HaTa/0XeHM
MMao AUHAMUKY peyHe cpeauHe™.

ObaB/beHa UCTpaXmnBakba, Ynjy Cy OCHOBHW pe3ynTaTu NpukasaHu y OBOM pajy, of
BENIMKOI Cy 3Hayaja 3a carnejaeake reonowke rpahe okonuHe beorpaga, noce6Ho
TepeHa HoBor beorpaga v 3emyHa. bbuma cy npofy6/beHa 3Hawa 0 pacnpocTpakwety 40
cajja No3HATMX MNEUCTOLEHCKUX "MaKWUILIKWUX cnojesBa”, a yTBpheHo je nocTtojake U gate
KapaKTepucruke HOBE reonoWKe jeAUHMLE Koja neXxu uamehy MaHOHCKO-MOHTUjCKUX
cegumeHaTa (MapaTteTnca) M peyHUX NOAULMKAUYHUX CeauMeHaTa. V3HeweHW nogauu
MOry [a MMajy ¥ LWMPK Hay4YHW 3Hayaj 3a Kopenauujy HeOreHUX U KBapTapHUX Hacnara,
Kao n penHuUcawe [Ohke rpaHuLe KBapTapa, OAHOCHO MNpoOMeHa naneoreorpafckux,
NnasieoKNIMMaToNOWKNX N HEOTEKTOHCKUX YC/I0Ba Y aHTPONOreHYy Y OHOCY Ha HEOreH.

[o vecTor 3ak/byyka gowao je u Ctejuh, 1997., onucyjyhu ctapumje kBapTapHe Hacnare y gonuHu Case
Koz Oebpua.
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PRELOESS QUATERNARY AND PLIOCENE DEPOSITS
OF ZEMUN AND NOVI BEOGRAD

by
Slobodan Knezevic’, Drazenko Nenadic’ and Petar Stejic**

Preloess Quaternary and Pliocene deposits of different genetic types are developed in Belgrade area
north of the Sava river, the Pannonian plain proper. Drilling data from Novi Beograd and Zemun, on the
sequence of formation and genesis, substantiate the presence of two lithologic units: older, lake and polyge-
netic peat-marsh deposits and younger, polycyclic river deposits - "Makis Beds". Quaternary deposits, par-
ticularly earlier divisions of the Pleistocene, are thicker than expected. They form a thick lithostratigraphic
sequence of polygenetic continental (lake, marsh, terrestrial) deposits which are superposed over Paratethyan,
Pannonian and Pontian, sediments and lie under Lower Pleistocene "Makis Beds".

Key words: Quaternary, Eopleistocene, Pliocene, polycyclic river deposits, polygenetic continental deposits,
Zemun, Novi Beograd.

Quaternary deposits are extensive in Belgrade district and adjoining areas, especially
in the plain north of the Danube and the Sava rivers (Pannonian depression s.str.) where
they form a single belt. In the hills of Belgrade promontory, south of the two rivers,
these deposits mostly lie over the preexisting rocks which are uncovered only on steep
slopes.

Quaternary sedimentary rocks are characterized by great facial variability, frequent
and rapid succession in both horizontal and vertical directions, and complex interrelations
of lithostratigraphic units, as a consequence of tectonic events and climatic changes dur-
ing the Quaternary in the crustal segment embracing Belgrade region.

Beds of the early Pleistocene and Neogene divisions in Belgrade district north of the
Danube and the Sava are not uncovered on the surface. Their stratigraphy and structure
are known only from drilling data.

Deposits of the late Pleistocene and Holocene divisions, loess, alluvial deposits of
the Sava and its tributaries, technogenic deposits, etc., lie uncovered in the town areas of

* University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology, Kamenicka 6, 11000 Belgrade.
* Geological Institute "Gemini", Karadjordjeva 48, 11000 Belgrade.



Zemun and Novi Beograd. These deposits lie over the preexisting Pleistocene and Plioce-
ne which have been studied from the available drilling data.

Drilling under the Detailed Town Plan for Novi Beograd and Zemun provided new
information which is not mentioned in earlier publications. On the whole, sediments de-
posited during the mentioned divisions vary in genetic types; their stratigraphic position in the
area of Belgrade promontory (south of the Danube and the Sava) is difficult to determine.
For those in the Pannonian depression, which were involved for a long time in the subsiden-
ce and intensive sedimentation, the geochronology of dynamic processes is somewhat clearer.

If we accept the explanation (Laskarev, 1938) that loess was deposited through the
Middle and Upper Pleistocene, then Quaternary deposit under them was formed in the
early Pleistocene divisions.

Preloess Pleistocene and Pliocene (continental) deposits north of the Danube and the
Sava can be divided by lithostratigraphic character into:

- a sequence of polygenetic lake and marsh-diluvial-proluvial Pliocene and early
Eopleistocene deposits, and

- luvial polycyclic sediments, earlier referred to as beds with Corbicula fluminalis
or ""Makis Beds" of the late Eopleistocene.

LAKE AND MARSH-DILUVIAL-PROLUVIAL SEDIMENTS
Pliocene-Early Eopleistocene

Exploratory drillings for the Detailed Town Plan of Novi Beograd and Zemun and
for the complex geological map of Belgrade district at 1:10.000 made available new in-
formation about the stratigraphy of Quaternary and Neogene sedimentary deposits in the
region. It revealed the presence of very extensive and thick deposits of the early Pleisto-
cene and Pliocene (younger than Neogene deposits of the Paratethys and earlier than the
Pleistocene "Makis Beds"™) which either are not mentioned in published works or are
given wrong interpretations.

Polygenetic terrestrial-aquatic deposits, formed in the Pliocene and at the Plioce-
ne/Quaternary, have been recognized under the polycyclic fluvial sequence, which are
designated in Laskarev (1938) and Stevanovic (1977) as "Makis Beds" or beds with
Corbicula fluminalis. These deposits are not noted on the surface, being always covered
by polycyclic fluvial "Makis Beds", loess, or alluvial deposits.

In standard borehole ZK-14, by the abandoned Belgrade-Zagreb railway at the
border of Zemun loess land (Fig. 2), aquatic deposits were penetrated from 68.5 to 162 m
deep, represented by blue-greenish clays and medium-grained sands, uniform in colour,
but without fossils. These beds are clearly distinguished in lithology and lack of paleon-
tological material from Upper Pannonian and Lower Pontian marl clays and siltstones
drilled nearer (he Sava river at Novi Beograd.

These deposits are assumed to be Pliocene lake paludina beds on the basis of super-
position and correlation with lithologically similar Pliocene deposits in Srem (e.g. in
boreholes at Cortanovci and Sremski Karlovci).

In the mentioned ZK-14, the assumed Pliocene lake paludina beds are overlain by a
thick sequence of varied deposits composed dominantly of mottled gravelly clay, grey-



-green or brown siltstones, sandy or gravelly siltstone with many lenses of iron and
manganese oxides, locally with calcium-carbonate concretions, sometimes with lenses or
interbeds of sandy gravel and grey-green sand. Sporadic grey clay enriched with organic
matter is also noted. Gravel includes grains of quartz, black and red cherts, sometimes
Mesozoic, Cretaceous, limestones, sandstones, serpentinite, rarely dacite, etc.

Unfortunatelly, the deposits are almost devoid of paleontological material. Only few
poorly preserved shells of marsh-aquatic gastropod Linmeus have been found and the
palynological analysis was negative.

This genetically heterogeneous sequence is overlain by clastics of Pleistocene poly-
cyclic fluvial sediments - "Makis Beds".

The described deposits in ZK-14 lie at depths from 68.5 to 162 m (between altitu-
des 31.5 and 62 m). The same sequence of deposits was recognized in boreholes:

ZK-1, between the department store and McDonald's rectaurant in the centre of
Zemun, where the sequence lies under the "Makis Beds" to the bottom of the hole, from
49.1 to 100 m deep.

In ZK-26, in Bezanija cemetery, the sequence lies from 63 m to the end of the
hole (165 m).

The deposits are particularly thick in Zemun Polje, by the wholesale market, where
borehole bottomed in them at the depth of 260 m. The sequence wedges out to a few
metres thick near the Sava river, where its lies under the "Makis Beds" and unconforma-
bly over Upper Pannonian. It is also noted on the northern margin of Ada Ciganlija, rec-
ognized in boreholes under Makis Beds and over Upper Pannonian marly clays and silt-
slome (grey marly clay and siltstone contain Congeria czjzeky Hoernes).

In Novi Beograd area (ex Merkator store, hole ZK-11), similar deposits are deep
from 30 to 52 metres.

In almost all earlier published works (e.g. Zivkovic, 1976), this sequence was
wrongly interpreted as weathering crust of the Paratethyan Neogene (Pannonian and
Pontian) deposits.

Same type of deposits, only much thinner, have been recognized in some places on
the right Sava bank, e.g. overlooking the Ivo Lola Ribar factory, on a rising near Makis,
where they lie under loess and over Upper Pannonian and Upper Cretaceous beds.

The considered deposits cannot be accurately dated or used in biostratigraphic-pale-
ontological partitioning of strata for the lack of paleontological content. However, their
stratigraphic position, orderly succession of Neogene and Quaternary deposits, allow the
supposition that they formed in late Pliocene (Romanian) and early Eopleistocene. In
the areas of their great thickness, the lower polygenetic marsh-terrestrial horizons could
possibly be lateral facies of lake paludina beds equivalent in age to the Dacian.

FLUVIAL POLYCYCLIC DEPOSITS
Late Eopleistocene - ‘""Makis Beds"

The territory of Belgrade and its environs, primarily according to drilling data from
test holes and numerous water wells, includes widespread clastic products of polycyclic
fluvial sedimentation, referred to in literature as "Makis Beds" or beds with Corbicula



fluminalis (Laskarev, 1938; Stevanovie, 1977). These beds are covered almost every-
where by younger Pleistocene or Holocene deposits, and are extensive in the Pannonian
depression proper, in riparian areas of the Danube and the Sava on the margin of Bel-
grade promontory.

The name "beds with Corbicula fluminalis" was given after the shells identified by
Laskarev (1938), which migrated during the late Pleistocene in the ancient Danube to
the east; (hey still exist as a Recent species east of the Caspian Lake.

In addition to Corbicula fluminalis (Muller), Laskarev (1938) mentions the guide
species Viviparus diluvianus (Kunth.) which disappeared in the late Pleistocene. The
molluscan association includes common Fagotia cspex\ (Ferussac), Theodoxus danubialis
(Pfeiffer), Aniphimelania holandri (Ferussac), Lithoglyphus nadcoides (Muller), etc.
Laskarev (1938) and Stevanovie (1977) believe that the deposits were formed during
the Mindel glaciation and Mindel/Riss interglaciation.

According to a new concept, the older levels of polycyclic fluvial Pleistocene beds,
on the basis of fauna revision by P.F. Gozhik, are distinguished by the presence of
small-shelled Corbicula - Corbicula apsheronica Andrussov and Corbucula corl (Go-
zek. 1988). It follows from this interpretation that older levels of Makis Beds are
equivalent in chronostratigraphy to younger beds of the Lower Pleistocene with Viviparus
bocki (Halavats).

Lithologically. these are predominantly brown-yellow or grey sands, gravelly sands,
and sandy gravels, silty sands, siltstone and clay lenses. Cyclic alternation of riverbed
type deposits (sands, gravels) and flood-plain (grey or grey-brown siltstones) and oxbow
deposits (dark grey clay with marsh fauna) is quite common. Sand levels of these depos-
its include flat lenses of very resistant carbonate sandstone whose genesis has not been
explained.

"Makis Beds" are excellent aquifers wherefrom drinking water is abstracted in riparian
land of the Sava. In the sequence of actual deposition, these beds almost always lie over
Eopleistocene marsh-terrestrial deposits, not over the Neogene weathering crust as interpreted
by most of earlier geologists, and are overlain by loess deposited in a different palaeogeo-
graphic situation. The beds bordering the Danube and the Sava rivers vary in thickness from
15 to 40 metres, unconformably overlain by alluvial deposits of the two rivers.

Latest drilling in the Sava riverbed near Ostruznica. for a bridge of the Doba-
novci-Bubanj Potok detour road, revealed similar beds under alluvial deposits and over
Eopleistocene and Llpper Pannonian terrestrial-marsh beds (marls with Congeria czjzeki
Hoernes). These beds contain molluscan fauna with the guide species Corbicula apshe-
ronica Andrussov and associated forms: Lithoglyphus nadcoides (Pfeiffer), Amphime-
lania holandri (Ferussac), Fagoda acicularis (Ferussac), etc.

A similar section was recognized in hole P-3 at the northern end of Ada Ciganlija
river island, where again these beds lie over Upper Pannonian marls and over Eopleisto-
cene at the depth from 19.9 to 30.7 m, and are overlain by Holocene alluvial deposits.

In ZK-1 in Zemun. "Makis Beds" are between 6.5 and 49.1 metres below the sur-
face. No fossil remains of Pleistocene age have been found in them. In a clay lens 30 m

M. Rakic, oral conmnication.



deep, well preserved Lower Badenian foraminifers (Globigerinoides trilobus (Rss.), Or-
bulim universa Orb., etc.) were found, presumably carried during the Pleistocene by
streams from Fruska Gora slopes where they had a quite large distribution.

In ZK-14 in Zemun. Pleistocene polycyclic river deposits lie between 33.7 and 68.5 m
under loess.

The same kind of deposits in ZK-26 near Bezanija cemetery lie under loess from
35 to 63 m deep. Lenses of grey silty clay (flood-plain and oxbow sediments) contain
molluscs Planorbis planorbis Linne and ostracods (identified by O. Spajic) Uliocypris
brady Sars and Candona neglecta Sars.

The "Makis Beds" are recognized in ZK-11, Novi Beograd, by the ex Merkator
store, where their upper boundary is obscured by relatively thick technogenic deposits
(sand and various materials); the thickness of the beds vary from 15 to 30 metres.

The sequence of alternating coarse clastic riverbed sediments (sand and gravel) and lenses
of flood-plain and oxbow silt and clay indicates the regimen of the aquatorium in which "Ma-
kis Beds" were deposited. Their large extent, which reminds of a former lake, leads to the con-
clusion that the beds ate the sedimentation product of a large overflowing river involving circui-
tous change of the riverbed contour, controlled by tectonic events and paleoclimatic change.

Deposits of "Makis Beds" in boreholes of Zemun and Novi Beograd, particularly the
riverbed sediments, contain only a paucity of fossils. It is assumed that river-borne shells
were deposited along the beach-line of Belgrade promontory, because fossils are com-
mon in the Sava riparian land, Makis’ area in particular.

CONCLUSION

Quaternary preloess Pleistocene and Pliocene deposits have a large extent in Novi
Beograd and Zemun areas, and are everywhere covered by sediments of younger Pleisto-
cene and Holocene divisions (loess, alluvial, technogenic, etc. deposits).

Lithostratigraphic character and the succession were used to diviue the preloess
Pleistocene and Pliocene deposits into two stratigraphic units:

1 LAKE, POLYGENETIC LACUSTRINE-TERRESTRIAL-MARSH SEDIMENTS
of the Pliocene and the early Eopleistocene. Drillings in Zemun and Novi Beograd re-
vealed the presence of aquatic sediments, younger than Pannonian-Pontian of the Parate-
thys, which are supposed to represent Pliocene lake paludina beds. They are recognized
at the bottom of hole ZK-14 on lhe margin of Zemun loess land.

Lake paludina beds and their lateral facies are overlain by polygenetic lacustri-
ne-terrestrial-marsh deposits, very heterogeneous in composition, dominantly mottled
clays, gravel-sandy clays, silts, including many traces of manganese and iron oxides, cal-
cium-carbonate concretions, lenses of sandy and clayey gravels, etc. The thickness of the
sequence increases from the Sava bank towards the Srem loess plateau (Bezanijska Kosa
and Zemun loess land). In Zemun (borehole at the border of Zemun loessland near the
abandoned Belgrade-Zagreb railway cutting), these beds lie over Pliocene lake paludina beds.

Pleistocene polycyclic deposits in the Sava riparian land of Makis abound in fossils, first studied by
Laskarev (1938) and named by him "Makis Beds".



In the Sava riparian land at Novi Beograd and in the northern part of Ada Ciganlija island,
they are deposited over Upper Miocene beds of silt and marly clay of the Upper Pannonian
bearing Congeria czjzeki (Hoernes). These are different slopewash deposits laid in lake
marsh, marsh or terrestrial environment through the long period of late Pliocene-early
Pleistocene, when tectonic events resulted in differential displacement of fault blocks and
elevation of Belgrade promontory against the sinking areas of the Pannonian depression.

The deposits are lacking paleontological evidence for their dating. On the basis of
the superposition, the supposed time of their deposition is the late Pliocene (Romanian)
and the early Eopleistocene.

These deposits resemble more those of southern Moldavian plateau, assigned to the
Pliocene, known from published works by Romanian geologists (Ghena, 1972; etc.).
These are characterized by complex, both horizontal and vertical, variations in genetic
types of continental sediments: lake, river-lake, marsh, subaerial products with substrate.
The fauna "BERESTI-MALUSTENI": Hiparion, Mus donnzani; associated with Zygolo-
phodon boTsoni (Hays) and Anancus avemensis (Croizet et Jobert), used in dating
these very thick deposits as Pliocene under Villafranchian beds.

2. POLYCYCLIC RIVER SEDIMENTS’ of the late Eopleistocene - "Makis Beds",
referred to in earlier literature (Laskarev, 1938; Stevanovie, 1977) as beds with Cor-
bicula fluminalis. The deposits have economic significance, because they contain ground
water abstracted for municipal water supply of Belgrade. These river sediments are depo-
sited over the polygenetic terrestrial-marsh sequence (Pliocene and early Eopleistocene).

In earlier published works, the identified guide species of fossil molluscs Corbicula
fluminalis (Muller) and Viviparus diluvianus (Kunth.) were used in dating them Middle
Pleistocene, Mindel, Mindel/Riss Latest studies and the revision of the guide species' into
Corbicula apsheronica Andrussov and Viviparus bocki (Halavats) assigned the poly-
cyclic river sediments which contain the mentioned species to the late Eopleistocene (Da-
nube phase and Giinz).

Extended over a large area these sediments have the appearance of lake deposits,
but their lithostratigraphy and fossil faunal content indicate that the aquatic environment
of their deposition had the mobility of a river"*.

The investigations, the results of which are presented in this work, are very impor-
tant for the geological study of Belgrade region, the areas of Novi Beograd and Zemun
in particular. New information has been added concerning the distribution of Pleistocene
"Makis Beds" the presence is confermed and the nature characterized of a new geologic
unit which lies between Pannonian-Pontian deposits (of the Paratethys) and fluvial poly-
cyclic sediments. The presented information may have a broader scientific importance for
correlation of Neogene and Quaternary deposits, and for placing the Quaternary lower
boundary, or identification of changes in paleogeographic, paleoclimatologic and neotec-
tonic conditions in the anthropozoic as compared to the Neogene.

Translated by D. Mijovic-Pilic
- The named first used by Rakic (1996).

" The same was inferred by Stejic (1997) following the description of early Quaternary deposits in
the Sava valley at Debrc.
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