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JESEPCKH MHOHEH KOR EEOrPA™NA

flparaHa flojmha*

ZTat/rhtjff u yMOVEHU nn 31, <HO8wKiig

doSonodt 75 lo'wna af WSoT o uefujijafy

cXscZpediM- QySi<eBoT fijtruiiti (imss)

Y pajjv CVpemrrepnpeTnpaHH nojtaun 6ynieH>a ca MHGi"eHCKor nonpyHja kctom ho ojj Beorpafla (ceBepHa

Cpbnja). Tako ce nom.no fto hobhx ca3HaH>a O op;Hocy Hameisy je3epcKHX Hacnara (Egerian-Eggenburgian) h
TpaHcrpecHBHor MopcKor 6ajieHHeHa.

K i.Viiie pell« je3epckH Miioijed. cj)OpMamiOHa aHa.nH3a. “¥(pBeHa cepnja”, ByjiKami3aM. Beorpaji. BejiHKo
e TioCTiaHi+

VBOI/I

Miion;eHCKe Hacjiare Beorpa”a onaBHO cy no3HaTe h npoygaBaHe o® mhook ayTopa.
HcipascnBaita Koja ce oj(Hoce Ha hctohho noflpyfije rpajja, oko BejiiiKor cena h CnaHaija
(cji. 1), odaBJtao je 1977-78. KocoBonpojeKT, Ha Tpacnh Tynejia 3a HHTepii,enTop (O. Mca-
KOBiih n capaiiiinuii). Tajja je H3BeneHO 6ymeite 12 6ymoTHHa, 66-219 m ny6iiHe. Bnoc'ipa-
Ti-irpacj}CKa HcnHTHBaifca 0 6aBi-uia je H. Kpcnih, a cefIHMeHTOJioniKa J. O 6paflOBiih.

Y BpeMeHy 1992-1995, ayTop OBOr pajia ypafliio je Ory,ijHjy o BasonijHM reo.jrotttkhm
HCTpajKHBaitHMa Heorem-E Hacnara Beorpana 1l okojihhc, 113 nepiiona 1962-1991, y OKBHpy
KoMiuieKCHe reojioniKe KapTe (1:10.000). Tom npiuiiiKOM aHajiiisiipaHo je Bi-ime 03 1300 6y-
mon-ma. rioce6na na>KH,a o6paheHa je Ha cjiaTKOBOHHe ceniiMeHTC, Kao 11 MopcKii 6aj(CHHeH
y ibiixoBoj noBJiara, *a 611 ce 6jiiDKe carjie™ajm h.hxobii Mel)yco6ffli ofliiocii.

Tai<o cc 13 6oraTe rpaije, 6pojmix 11 yrjiaBiioM Heyje/iua'ieiiHX nnTepiipcnaii,nja,
imaK /loiiuio 30 ciiHTe3e o je3epcKHM nacjiaraMa OKOJiiiHe Beorpafla. Cbi-i reojiouikKH,
ce"HMeHTOjiomKH, najieoiiTOJiomKH 1l npyni noflaii,H (Hnp. o 6ymeity) npe~cTaBJLajv uo-
npiiHoc h,hxobhx ayTopa, “ok caM ce Kpirni’iKH ocBpTao Ha ona cxBaTaH,a ca KaojiiMa
iliicaM 6ho carJiacan.

OBjre >KejinM "a ce 3axBajniM Ha o/NiiiHHoj capaj(H>ii iih>k. Mhjihh;h JeBpeMOBiI-ih h
hii>k. Ojini HcaKOBiih, a TaKoi)e 11 1la Jby6a3iioj npej(ycpeTJi>HBOCTii r-i)H KocTiih, y

reojiomnji 3aBojj FEMHHH. KapatjopijeBa 48.11000 Eeorpaji.
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OoHfly CeKpe'rapnjaTa 3a vpGam-naM Beorpa”a. 3a 'ipv" oko nspaiie npmiora 3axBa-
jbyjeM ce r—tjn P. Tajnih.

Ca M. JAHMHTpiijeBiitheM n M. JJiiMiiTpnjeBnh HMao caM KopncHe fliicKycnje o
cjjOpMallHOHoj aHaJllI3H.

Cji. 1 Feorpa(j3CKHnojio>Kaj npoygaBaHor noHpy"ja.
Fig. 1. Physical setting of the study area.

HCTOPHJAT nPOyM ABA!IDA

O npBHM iio'iemiMa inpatie reojiouiKe KapTe Heoi pafla h BeorpariCKor iiojivnaiuba,
1909-1910. r., o6aBeniTaBa nac IlaBJioBHh 11. (1922). Y norJiaBJby "CTapnjn Tepu;H-
jap”: ".. i(ojaiiJLvje ce jcflila cacBHM HOBa reojiouiKa TBopeBHHa, Koja je iicKJbV'-iHBo
oipaniFieHa Ha BejiHKOcelJicKH h cjiana'iKii aTap".

"3a oiipe/ifiv crpaTHrpac|jcKor nojio>Kaja obhx cjiojeBa oji BejiHKe je BaxHOCTH npo-
cfnui y 6pery Ko'iapii koji npBHX BejiHKOcejicKHx Kyha. Ty ce Hajia3e cjiocnjiMMa HecyM-
h>hbo yTRpt)eim iipyroMejii-rrepairckh >Kyrn, 3ejreHKacTocHBH, mbcthmhhho jaKo rao>Klje-
bhth necKOBH. Ohh cy y ropiteM jiejiy cHTHHjer 3pHa, a nojpiHa hm je (1 m) ofl KpynHor
mJbyHKa ca BejiiiKHM ocTpeaMa. MejpTepaHCKH cjiojeBH "HCKopjjaHTHo Hajie3cy Ha
Jiariopan,, Kojn je mccthmhhho ii JincTacT ca TparoBHMa dHJbaKa... TiiMe ce HeocnopHO
VTBpt)yje Beha cTapocT obhx cjiojeBa y nojjHHH ffpyror MejjHTepaHa; ajiH, npeMa jjoca-
flamiiHM HajiacmiMa, He MojKe ce noy3#aHo Ka3aTH kom 6am KaTy Tepnnjapa npHnaflajy.



Je3epcKHMHOE(eH koji Eeorpana

FlpeMa nojaBJBHBaH>y yrjbay CpeMy, MO*j*a he HajBepoBaTHHje 6 hth aKO ce cxBaTe Kao
ce"HMeHTH npBor MeniiTepaHa".

"...Y iiojnio>Kjy Koce 1JajcTOBime, cacBHM 6jiH3y cejia CjiaHana, a Yy o6ajiH nyTa ko-
jn BOjjH 3a Beorpaji, Hajia3H ce n.naBKacTo-3ejieiiKacTa, KaTKaji n;pBeHKacTa necKOBHTa
rJiHHa, necKOBH h cjia6o Be3aHH KOHrlJioMepaTH".

y norjiaBJby "ApyrH MejiinepaHCKH KaT": "...OjiaBjje njivhii n0OTOKy ByHBapy, 3a-
thm Y Arrl)eJiKkKOBnheBOM h LleHHheBOM MajjTany, nojaBJbyje ce MejiHTepan y 06jrHKy
HiJbyHKa h Bpjio KpynHHX BajiyTaKa, cjienji>eHiix criTHHjHM mjr>yriKOM Kojir cajjpm i jbyur-
Type oji ocTpea... y n0TOKy TojjopoBO KlianeHHe n Ha ,I5yroM 6iiJiy 3acTiipy cepneHTim-
tho Kao oSajicKe jipvroM ejiirrepaircKke TBopeBHHe".

"ri,pyro MHtujbeibe o CTapocTH oBe rJiHHOBHTO—anopoBHTe HiKpHJbaBe cepnje 3ac-
Tyna JlacK apeB (1931), Oh je y6paja Yy ”co'iancKe cjiojeBe ropmer ojinrou;eHa" (h3
CreBaHOBiih h CTaHraHHjroBHh, 1951).

Pe3HMHpajyhn paHHja npoyHaBaH>a, HajBiime noji;aTaKa o je3epcKHM HacjiaraMa
Beorpajia y HH3y cBojnx pajjoBa jiaje HaM Il. CTeBaHOBHh. TaKO, 1951., jihtojioiiikh cac-
TaB "cjiairaHKe cepnje"”, KaKo ce ojj Tor BpeMeHa OBe je3epcKe Hacjiare Ha3HBajy, cami-
u>aBajy mKpiiJbaBe, juicTacTe rjiHHe, 6HTYyMHHO3He rjunre h nJionacTii JianopttH, ca Mec-
thmhhhhm HiiTepKalianujaMa Tyc))OBa. Ha najiimaMa npeMa r(yiiai>y, koji KaMeHii,a h y
npoBajmjii, y aTapy BeliHKor cejia, Hajia3H ce Man>a nojaBa MpKor yrjba (Kojy jom II.
llaBJioBHh noMiiibe). BnjiJbHBa jje6jbHiia Hacnara npori;eH>eHa je Taj*a Ha npeKO 300 m.

O ojihocv H3Mel)y je3epcKHX Hacjiara h MopcKor 6ajiena, CTeBaHOBIiih Ka>Ke: "Ako
cpaBHHMO HiDKe HiiBoe Ha npoc|)HJiy Kojn cy 6e3 c}jayHe (2-19), ca bhiuiim (20-25), KojH
ce Ha OCHOBY c})ayHe Mory CTaBHTH y xeliBeT, naj*ay ohii nocTeneH npejia3 H3Mei)y u>hx ii
ancojiyraa KOHKOpjiaHii;nja ... Oho mTo mhhh "rpairnnv" Mei)y u>HMa to je nojaBa HemTO
rpy6jbHX cejjjiMenaTa (mJbyHKa) y HeKOJIHKO HHBoa h myc}jo3HHx cejiHMenaTa y rion.oj,
jajiOBoj cepiijH”. CTapocT Hacjiara, Ha 0CHOByY Kopejiaii;Hje h cynepno3HH;Hje, ojipeijeHa
je Kao "6ypjuiraji-xeJiBeTCKa".

y OKBiipy cejiiiMenaTa "cjiaHaHKe cepHje" noce6aH 3HaTiaj HMajy T3B. "6yHBapcKH
KOHrjiOMepaTH". O H>HMa C TeBaiioBiih (1970) H3Jiaxe:

"y 6a3H 'iH'raBe TOpTOHCKe cepnje jie>Ke rpy6ir cepneHTHHCKIii KOHrJiOMepaTH ca
HHTepKajiaHHjaMa mjbyHKa, 3ejieHKacTor uiJoyHKOBHTOr neiiriapa h upBeiie iuiOBaTe".
He6jbHHa cej*HMeHaTa no 200 m.

'Tlo cbom nojio>Kajy OBa KonrjioMepaTii'-ina rpy6oicjiacTH'iiia cepnja HHje hh JigjTO-
BaiKa ("jiajTOBaHKH KOHrJiOMepaT" 3aBpmHor TopTOHa), hh HHTpacepnjcKa, hii jihto-
pajma TopToricKa. To je jej*an noce6aH CTparriirpac})CKH xopii30HT Kojn ce jaBJba h y Be-
jiHKocejicKGM h BiimibHHKOM aTapy npeKo 6ypjiirraji-xejiBercKe cjraHaTKe jerepcKke
cepnje. H TaMO npeoBJiai)yje MpKor*pBena 60ja cejpiMeHaTa".

M jiajoe: "KaKO ce bhjp Ha H3jaHKy y EyHBapy, ~*mapcKH KOHTJOMepaT mije caMO 6a3ajiHa
BepoBaTHo jia oh jcjiiniM jicjiom, Kao h Ha MeneK nJiaHHHH h 3>pyuikoj ropn, iipejicraBli>a eKBH-
Bajienre ropn.er jiejia cjianaTiKe cepiije... BriBapciai KOHTJOMepaTH npy>Kajy ce o6ojiom cepneH-
THHCKor MaciiBa h KpeTai;ejcKe rpeje TopjiaTiKiix bhcob3... h yKa3yjy na CHaama emiporena H3jpi-
3ama npe noneiKa MapinicKe Topiit)HCKe imrpecHje".

OBe iiincpecaiiTHe cejiHMeHTe CTeBanoBiih iioMiiibe h 1975., 6jiH>Ke ojipet)yjyhH
h3ixob nojio>«aj: "...Tiim npe mTo obii KomJioMepaTH y cTy6y 3ay3HMajy hcto mbcto Kao
saBpmmi xopH30iiTH cliaHaHKe cepnje ca Tyc})OBHMa".
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Kao je3epckKH "6ypflHrajr-xejiBeT" cjiaHa'iKV cepiijv. CTeBaHOBHh npHKa3yje h y
FeojiorHjH Cpé6nje (1977), y3 Bapnpaaa o najieoreorpac|)CKHM ycjioBHMa h reHe3H nac-
jiara: "...ojjroBapa jiaryHCKoj cj)opMannjn TpaKacTHX Jianopan;a ko/( Ty3lie h, 6y/'yhn jia 'y
H.oj /() ca/i,a HHcy HaijeHH npaBH jihmhhhkh c})ochjiii MO>Ke ce 6ap /lgjiiiMH*-iiio CMaTpara
Kao ceMHJiaryHCKa "KJiHMaToreHa c})opMaijHja", THna nojiycjiaHHx je3epa, Koja, najieo-
reorpacj)CKH nocMa'rpaHO, iipejjcTaBJBajv iieiiocpej/HH vbo/i, y HacTynajyhy TOpTOHCKy
TpaHcrpecHjy".

OcBpHyheMo ce oBjD(e h o cjiaTKOBo/iiioM h mopckom MHou;eHy BaHaTa, y pa/joBHMa
Td. MapHHOBHha. Hapo'iHTo nac OB/ie HHTepecyjy 11,11x01111 Mel)yco6HH ofiiiocii, Kao h
cacTaB Hacjiara.

Tak0, 1959.: "llpBH ce/iHMeinii Kojn Tpaiicrpe/jnpajv iiajiieinhe npeKO KpncTaliacTe
iio/rjiore cy KOHraoMepaTH, arjioMepaTH h 6pcie. Y HacTaBKy cepnje npeTe>KHO cy 3ac-
TynjbeHe rjiHiie h JianopH. Y Toj T3B "mapenoj cepiijn™.y j/oiieM /[Tejiy, pasBiijene cy cy
iiajliem he sejieHKacTe, jiejioM uiJi>yHKOBHTe raHHe, a y bhihhm xopH30HTHMa napo'iiiTo
CY KapaKTepncTH'ine »cvtc, CMet)e, i;pBeHe na 'ilaK h njiaBe TJiHHe, iecTo ca mhoihtbom
Kap6oHaTHHX KoiiKpennja h HacjiaraMa yrjba.

KaKo je Beh no3HaTO BeliHKH //eo obhx cliojeBa npe/icTaBJBa KOHTHHeHTajiHe, rj.
cjiaj’kKOBO/nie TBopeBnne, ajni He 6h ce Morao thpjjhth jia ce pa/m hckjbv'ihbo o je3epcKHM
cel/iiiMeirniMa. Bpjio je BepOBaTHO /ia je Beh tokom npBor Me/iHTepana, a napo'ii-iTO y TOKy
xejiBeTCKor KaTa, jjojiasnjio jjo MapiiHCKHX HHrpecnja. Y ropifcHM jjejioBHMa cepnje mapeHHX
rirnna h Jianopa MecTHMii'iHo ce Mo>Ke Haiihif Ha ocKyjrnv c})ayHy cj)opaMimnc})epa..."

H najfce, y iictom pajjy: "HajBchii jjeo ByjiKaHCKHX TBopeBHHa... jiokii yHyTap T3B.
“mapeHe cepnje" hjih ncnoji c})ayhhcthhkh HOKa3aHOr TopTOHa... Y TOKy Il Mej(HTepaHa
na BejniKOM npocTopy jvroncTO'inor jiejia naH OHCKOr 6aceHa jroJiasn jio siia‘iajnor
ToiteH,a, HHMe je ycjioBJteH HaHJia3aK TopTOHCKe TpaHcrpecnje".

Oji HCTor ayTopa (1962): "Y 6asn TopTOHa Ha BejiHKOM npocTpancTBy Ha6ymeHH cy
ce/jHMeHTH... Kojn cy y npBO BpeMe 6hjih TpeTHpaHH Kao toptohckh, a TeK Kacmije
Hs/ip.ojeiii-i Kao cTapnjn npeTopTOHCKH hhbo MHOu;eHa. Y /(oii.cm KOMnjieKcy obhx Hac-
Jiara, jje6jiniHe j*0o 150 m (JaHoniHK), najHemhe cy 3acTynjfceHH j?po6HHa, 6peie, Konrjio-
MepaTH, a y HeniTO Man,eM o06HMy necKOBHTe rjinne, chtho3phh h npamHHacTH nem ia-
pn, Jianopn htji. OcTann 6paKHHHe hjih cjiaTKOBOjiHe c{)ayHe Mory ce Hahn BeoMa peTKO
h to: Congeria. Limneus, Planorbis, Unio. ocTpaKojie iri7l, H3 ‘iera Beh jacHiije nponc-
TH'ie KapaKTep caMHX cei/iiMc[iara. ropH.1l komii.ickc cliojeBa, Kojn Moxe 6iitii 3iiaTHO
Behe Behe jie6jBime, TaKohe cajip>KH KOHrJiOMepaTe h neriT'iape ajiH y MarbeM 06iiMy. Y
ropiteM KOMnjieKcy npeoBliaf)yjy pa3Ho60jHH (iipBeHH, CMe})H, a<yTH, MojiponjiaBH) nec-

Tyc}HOBa. 3a TepHTopiijy BaHaTa KapaKTephcthhhh cy /lamrr cKH Tycj)OBH".

3aKJbyiaK o CTapocTH, y iictom pa/iy: "Y oKBiipy nar})Tiior nojba JaHomiiK-JepM c-
hobii,h... 6a3ajiHH jjcjiobh cepnje (rpy6n cejjHMeHTH)... cBaKaKo (6h) ojjroBapaliH JiomeM
MiioE(eHy (aKBHTaH-6ypjlHraji), jiok cy j*ajbe Ha 60KOBHMa (JaHomiiK) npojiyK THBIiii MJia-
1)h jiejiOBii (ranHOBHTO—necKOBHTe c|)aiT;Hje ca Tyc})OBHMa), KojH ce OBjje oji;pe”yjy Kao
6yp,JHraj[ h 3aKJbymo //011,11 xeJiBeT. Hac})Ty TaKO”e caj/p>KH 1l //HCKop/iairnni toptoh™ .

H jom jenan nojiaTaK MapiiHOBiiha, H3 Feojiomje Cp6nje (1977): "360r iecTHx jihc-
Kop/(@aHTHHX o/jHoca npeM a iio/thhh h noBliaTir obh ce/iHMeiiTH (cTapnjn MHon;eH) cy caTyBaHH
caMo y BeoMa ycKHM npocropiiMa, n to o6h'iiio caMo noje/jHHH iihboh, y ne6jfcHHH o/j cBera
HeKOJiHKO hjih Biime /iccei'HHa Merapa. H3y3eTHO, y H3pa3HTHM poBOBHMa, Kao urro je
cjiyiaj y jyrOHCrOTHOM EanaTy (JloKBe-JaHoimiK).../je6jbHiia H3HOCH Bi-ime op; 400 m ".
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ITpiumKOM noMeHVTiix iicTpaiKHBatha biiahv yjiory HMajia je H. KpcTiih, koji
6iiocTpaTiirpac})CKHX xopii30HTHpaiba najieoHTOJioniKor MaTepnjajia.

TaKO H3 EiiocTpaTnrpacjjcKor iisBenrraja (1977), Koji-i iipeflCTaBJBa H3BopHy rpal)y 3a
u,eiie KacHiije panoBe, y3eheMO caMO HeKOJIHKO iipiiMepa 113 /IOMeHa cjiaTKOBOjimix Hacjiara.

EymoTima V 150

- 145 m: Reticulocandona aff. baljkovacensis, Potamocypris sp., Cypridopsis ?

sp.-"CpeflH,ii MiioijeH, cjiaTK0OBOjj,an".

- 29.9. 49.6. 99.9. 104.4 m: "OayHe HeMa, cTapocT Heno3HaTa".

- 126.8 m: Candona sp. juv.,-"Tepu,Hjap cjiaTKOBOjjaH".

- 148.6 m: "chthh cfiparMeHTH" Reticulocandona ? sp. ind.. lJyocypris sp.-"Mo>Kfla

- 169.9 m: "CTapocT nenosnaTa".

Eyiiiornna V-156

- 120.4 m: Candona sp. juv.. Potamocypris sp. juv. -"BepoBarao cpejiH.ii MiioneH,
CliaTKOBOJiaH".

- 130.7 m: Cyprinotes kossmanni (1978 = C. gr. grandis). Reticulocandona nisseana
(1992=Mediocypris nisseana). Candona aff. pokomyi (1978. 1992=C. gr.
luminosa). llyocypris gr. errabundis (1978=/ aff. crrabundis). Lymnocythere
sp.. Mediocvpris sp. incl. -"CpejjibH mhoijch, cjiaTKOBOjjaH".

MHKpo4)ayHHCTHHKa npoyHaBaH.a 0BOr ayTopa cMaTpaM na Mory 6hth HHTepe-
caHTHa ojjroBapajyhHM CTpyHH.aii,iiMa. 3a Hac, Kao h 3a reojiomjy Tepnnjapa OKOJiime
Beorpajia, Miioro je Ba»:Hiija MeToj"ojionija KojoM ce cjivacn noMenyTii ayTop.*

Y paj*y H3 1978. tbp~iijio ce j"a "mjByHKOBIi ca ocTpeaMa, KojiiMa no'iiiiie 6pa-
xhxajihhckh peaciiM, He ta,jp>KC MHKpo(JjayHy”, uito je neMaiiTOBao caM ayTop y hiitii-
paHOM npeTX0jiHOM ii3BemTajy (1977)-H3 6ymoTi-iHe V-158, niiTepBaji 123, 25-30 m,
TaMo ce HaBojpi: "Haj6pojnnja je BpcTa Cytheridea paracuminata paracuminata n peTKii
Rotalia beccarii. Nonion boueanum. Asterigerina planorbis. Cibicides dutempiei. Faiunia
plicatula n jjp.- flomn toptoh, ocjial)eH".

HcTy neraii;Hjy concTBeHor 3aKJtyHKa Hajia3HMO h 1992., caMm0 ihto je Tajia CTapocT
nacjiara cpeniiii 6ajjeH, y3 HaBoijeite MHKpocj)ayHe ("30Ha Sp. carinata").

H jom jeflaH non-sens y iictom CTiuiy (1978). H3 HaBej*eHe 6ymoTHHe jejjHOCTaBHO
cy H3ocTaBJteHe npo6e ca 95, 99 h 119 m, ojihocho micy npiiKa3ane na Ta6ejm, jiok cy y
1977. 6iuie 03HaHeHe Kao "j*oh>htoptoh™. To ce jiecHJio h ca npo6aMa 113 HajHicKer jiejia
6aneHa SvmoTHiie V-150 (12 m) n V-156 (12 h 14 m), naKO cy cBe me npo6e 6nlie BeoMa
6oraTe MHKpocjoocHHHMa ("6e36poj"). TaKO je ayTop H36erao jja ce H3jacHH o najBaac-
HiijeM, HOHeTHOM jfejiy MopcKiix Hacjiara, Kojn je Ha Ta6ejm nnaK osHaneH Kao "ropita
Jiai'ednjiiia 30Ha". Tj. Kao npBa Ha je3epcKOM KOMiuieKcy.

1 OBj/le QviiTEMIna caMnyaHjgiHO oGjamfteHje. 3auiTo je Ha Heke paHiije panose JipH. KpcTiih, Kgjin
ov Moec™a npeBadH)eHH h 3aoy>Kjy «a ocTaHy y (FOHiaBHVA oSpaheHa noceGHA na*H>a?-Y thm pejjCBHVA
nocTaBIBeHh je ocHCBa 3a jeflan cncTeM "habii npaBag'*, no kone jianac BehHHA je3epcKiix Hacnara Cpbnje, gi
/MBa Ha ceBepy no MBKejiCHiije Hajyry. npeficTaB.iBa *'ekB-BadieHTe jjo-ber GajieHh (jiareHHjHe 30He)", My
MHHM TakBHM HegjiaralVvi, myjjBliaHHME peliHHTe crapocTH h reHe3e, Hyjia3H ce h na3HeTa * cnaaaiKa ce-
piija"* kgj Beorpajia (npeflVET npoyo'iaBaH>ay aoompajiy).
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y paflv H3 1992., KpcTHh CMaTpa ~a "cjiai-ia'iKa cepi-rja" y rpo'iaiiCKoj neiipecnjH
"jiokh npeKO CTapnjer Miiotieiia". 3aTHM, "...to cy KOHTHHeHTaliHH cejuiMeirni y KojHMa
ce Mory pasjiHKORaTti jeaepcKe (cHBe) h cyB03eMHe (npBenKacTe) TBopeBime. OBa inia
THna cefl[HMeiiata ce HenpaBiiJiHO CMei-i,yjy no X0pH30HTajiH h BepTHKaliH, ajiH npeoBlia-
hyjy xaoTH'iite KOHTHHCHTajine TBopeBHHe" ..."EKBHBajieHT je jtoirer Gajieiia (jiarentiii-
He 30He), a MO=>i<jia h ropif.er KapnaTa".

KHe*eBHh h j(p. (1994), H3 fly6oKe 6yuioTiiHe (J. llepHh, FpoitKa, 1984), ca jty-
6hhc on 1130-1300 m, na jypcKHM HacjiaraMa, npHKa3yjy "je3epcKe npe6afleHCKe Hacna-
re". To cy ajieBpojiiiTH, iieiii‘iapn h rjiminH, a TaKoije h 6nTyMHHO3HH cejiHMeirrti. Ha
O0CHOBY ocraTaKa MitKpocjuiope ojipct)ena je CTapocT cej.itfMeiiaTa y pacnoHy "xa'rjaH-
-ereH6yprHaH".

TBpjin>a K rsti¢ (1992) jta "cjiaiia'tka cepnja" y tom nojipy'ijy JiesSKH "npeKO CTa-
pnjer MHonetia", npejtcTaBJta rpy6H iipeBi-ijt, iiecnojitB ca peHOMeoM TOr ayTopa. Y 6y-
hiothhh PpoHKe KOHCTaTOBana je caMo jejfiia cjraTKOBojpia c])opMai(iija, Bep0BaTHO
eKBHBajieHTita "cjiaitaHKoj", npeKo Koje "nHCKopjjairnio h TpaHcrpecHBHo" lJievi<e cjioje-
bh MopcKor 6ajteHa. Oji;pei)eHa cTapocT je y oniTpoj HecarjiachocTH ca rjiejiHtUTeM Koje
3acTvna Kpc'rah.

M Ha Kpajy, OB/je 6h Mopalio jta ce iiarjiacn: H3 mhoitix nonpv'ija Beorpal/ia h oko-
jiHHe, ca injianaKa n H3 6yuroTtma, MopcKy MHKpocjjaytiy HcnHTtiBaJiH cy O. Cnajnh, P.
[JO110, B. MapKOBiih, M. rieTpoBith ii Jtpyrn. IlpeMa ciiHTe3H lleTpoBHha (1987), y

(Spiroplectamina carimta) h roptbH 6ajieti (Bolivina dilatata. Rotalia beccarii).

PE3y.1ITATH EyiHEIbA

Oji BHUie 6ymoTHHa npitka3aheMO oBjje caMO 6ymoTHHy V-150, no 194 m Jty6nne.
Ona je 3axBaTtiJia CBe ccjiiiMeirnie MjianoBe, a h Hajjje'raJBHiije je Jia6opaTopnjcKH
HcmtTaita, re ce MO>Ke y3eTH Kao penpe3eHTaTHBHa 3a iipov'iaBano nojipyTje. BymomiHe
V-151/103 m, V-153/124 m n V-162/65.5 m, 6ymeHe cy Kpo3 HH>Ke p;ejioBe jesepcKHX
Hacjiara; V-155/167.5 m 3axBaTHJia je BehH j(eo je3epcKHX Hacnara, ajiH 6e3 KOHTaKTa ca
mopckhm 6aTjenoM; V-156/175.5 m, ochm Hajmiacer jrejia, 3axBaTHJia je KOMnjieTaH
jeiepcKH MHouen, a TaKo”e n TpaHcrpecuBHH jteo 6ajjeiia. OcTajie 6yuiOTime (V-154,
V-158 hV-159) 6ymene cy hckjbv'ihbo Kpo3 Mopcne cejiiiMeiiTe.

ripiiKa3aHH npocfu-iJi 6ymoTiitie V-150 npejtcTaBJba citHTe3y H3 opHrtmajia (l14ca-
kobhh, 1978), ti3Bpciie cj30TO0jtOKyMeiiTaitiije (je3rpa 6ymoTHHe, y KO0JiOpy) H3 hctot

Btih, 1980), Kojn cy HaBoijeHH Ha BHme MecTa y obom pafly, KaTKaj*a h 6e3 noce6Hor
HCTHii;aH>a ay Topa.

npO(}»131 OVHOTHHC V-150/1977

0-3.3 m: lloBpiUHHCKH Jteo, "Jlec"

3.3-6.8 m: MopcKH oajiemian. JlanopoBHTe h necKOBHTe rjiHHe ca npocliojiutMa
necKa h nemnapa

6.8-13.6 m: (cejtfHMeHTHH cacTaB 0BOr HHTepBajia iiciivhho je ayTop ca iipocjituia ncnoji,
CrpaHe, y BejiHKOM cejiy): naKeT KOHrjioMepaTa, iujt>yHKOBa h neurrapa.
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KoHrj[OMepaTH-uiltyjiKOBU, cpejin>e jfo /To6po Be3aHH, cacToje ce o/i ok-
pyrjiacTHx //o iubocna'rHx BajiyTaKa, /io6pe 3ao6jbeHocTH h Jiomer copTH-
pan.a. Bejiii"HHa cacTojaKa ,no 10 cm o. llopeKJio a0 pa3HHX THnoBa Kpe//-
hhx KpembaKah neunapa, pei)e poamana, KBapna...
HaBnme npeoBlia})yjy pa3dHOBpcHii, iipeTe>Kiio rpy6H, >Kyni 30 pt)ac+n
uubyHKOBHTH iiem’iapn, co'iHBacTor nojaBJbHBaHba, y npocjiojaBan>y ca
rJIHIIOBHTHM nemnapHMa, neCKOBHTHM, IHbyHKOBHTHM H JianOpOBHTHM
raHHaMa h alieBpoJiHTHMa.
Be3iiBO ko/i KOHrJiOMepaTa h iieuniapa je necKOBHTO—jiHHOBHTH MaT-
pHKc /10 Kap6oHaTHH u;eMeHT.
iieiij'iapiiMa Chlamys 1 //p.

13.6-21.4 m: CjraTKoisojjHH MHonen Cjia6o JianopoBHTe h necKOBHTe 'iiipcre rjuiHe,
CHBoO3elieHe h 6ejmTiacTo>KyTe, ca npocjioju,HMa neck a, iieni'iapa 11 nec-
Miman,Hja. Y cefl[HMeHTHMa peTKH 3ao06jbeHH "0 nojiy3ao6jbeHH Bajiymi
oji po>Kiiana, aHj(e3HTa...

21.4-90.0 m: npeTe>KHO MacHBHe h HBpcTe rjnme, npjbaBOSKyTe, H,pBeHe no MpKe,
"M03aHTHO mapeHe", neckOBHTe 1l cjia6o JianopoBHTe, MecTHMHHiio ca
Biime necKa h iipejia3HMa Ka neck0BHTHM JianopnHMa, ajieBpojiHTHMa h
nem'iapiiMa. HecTH cy npocjiojil,ii 11 coHHBa mjbyHKO0Ba-KO0HrjiOMepaTa
(0.3-0.6 m jje6jbHHe), hjiii ce Kao npHMece Hajia3e y ocTanHM cejpMeHT-
HMa; pasliHHHTIK cy rpaHyjiau,nja (j0 5 cm 0) CTeneHa copTHpama. Ha
Binie MecTa (52, 55, 87, 89 m...) Hajia3e ce cejjHMeHrae 6peTe (j(o 1 m),
Be3aHe neCKOBHTHM MaTpHKCOM HIJIH Kap6oHaTHHM li;eMeHTOM.
Y "mapemiM" cejiHMeHTHMa Kap6oHaTH cy npHcyTHH y Biijiy HenpaBHJiHHX
3pHa, co'iiiBa, cnojnha, "KoOHkKpeiijija". Calipacaj CaCo3y H,pBeHKacTHM, chbo-
sejicmiM jio MpKHM alieBpojnmiMa, hjih y Mei)ynpocTopiiMma H3Mehy "ipy/iBH-
n,a" hy "npcjiHHaMa", 2-12.4 %, y uubyHKOBIrroM neirraap”™ (Ha 59 m) 10.1 %,
peTko no 20.7,22,34 h 55.2 %, y n;eMenTy iuJbyHKa KOHrjiOMepaTa.
CacTojii,H rjiHiia: monhtmopiiohht, 6eiiTOHIITCKOr cacTaBa, njint, mbjio jiojio-
MHT H KaOJIHIHHT. HeCT JIHMOHHT. CaCTOjl"H UUbyHKOBa-KOHrJIOMepaTa:
cepneHTHHHT, po>KHau;, KBapn, Me3030jcKH neimiapn, KpciibanH...
ByjiKaHoreiiH cejJ(HMemH npejjcTaBJbeHH cy Tyc|50BHMa - Ha 67 m (4.2 m
j~e6jbHHe) n Tyc))HTHMa - Ha 60,75,81 m. CacToje ce oj* KBapn;a, cjDejijicnaTa,
6noTHTa, Malio jiojioMirra, a koji Tyc|)HTa 11 MaTHHHHM cejpiMeHTHMa.

90.0-96.0 m: HaHSMeHHmio CMeibHBaibe npeTx0jiHHX MacHBHHx "mapeiiHx” necko-
BITHX H mJbyHKOBHTHX TJIHHa H ajieBpOJIlITa ca CHBHM H CHBOSeJICHHM
JianopoBHTHM rjuiHaMa h rJiimoBHTHM JianopniiMa. Yy obi-im nocjiejiH.HM
249 h 28.2 % CaCO03(lla 93 h 95 m)

96.0-146.0 m: CMeH»iiBai-be ciibhx h ciiB03ejieHHX JianopoBiiTHX rnHHa h ajieBpojui-
ra, necKOBHTHX Jianopaua, noBpeMeHo 6iiTyMHHO3Hiix, ys HecTO npncyc-
tbo TyclJ)OBa h iycj:iiTa.
Cajipacaj Kap6oHaTa koj* JianopaH,a n jianopoBHTiix ajieBpojuiTa Ha (Ha
97-105 m) 23-37 %; kojj necKOBHTHx h JianopoBHTHX ajieBpojiHTa (Ha
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105-115 m) ho26 %, a KOflraHHa (y JiaMHHHTHMa, 121-122 m) oko 6 % CaCO03.
MimepalJiH rjiHHa: moiitmophohht, pei>e KaojiHHHT, hjiht. MHHepajin Byji-
KaHoreHor nopeiuia sanaaceHH cy h y obom HHTepBajiy (Ha 133,137 m).

146.0-156.0 m: ('Men,HBan,e HecliojeBHTHX, ’iBpcTHX rjiHHa, BHiue hjih Man,e vrjf.e-
bhths, ca npocjiojnnMa ycjiojeHHX cbctjiochbhx Jiaiiopoiiirnrv rjiHHa jio
jianopan;a. Y i(oii>eM aejiy cy MacHe h HiKpHJbaBe raHHe, ca 12.3 % CaC03.
CacTaB rjiHiia: mohtmophohht, hjiht.
ByjiKaHoreHH 3eojniT Ha 153 m.

156.0-159.3 m: Yraji> MpKii, TaHKOcjiojeBHT jjo JincTacT, npere>Kiio mbt, ajm n ca
yrajb n yrJbeBHTYy rjiHiiy, ca 8.9 % CaC03.
PjIHHa: MOHTMOpHOHHT, HJIIT.

159.3-171.0 m: CMeH>HBaH>e cBeTJiociiBHX h mpkhx rJiHHa, Hecjiojecbhthx MacHiix,

171.0-194.0 m: MpKox»cyTe, n,pBeHe h cHBe, HepaBHOMepHO o6ojeHe, "Mosaii'iHO rnape-
He", necKOBHTe h alieBpHTCKe raHHe jio rjniHOBHTIi ajieBpojniTH. Ce;jHMcii-
th MacHBHH, HBpc™, rpyfiBacTe rpa~e, Y Kojoj ce ncTHHy HenpaBiunia 3pHa
h "a)'iiip,a” KOMiiaKTinix niiiHaHa-ajieBpoliirra, Kao h chthh i«uivij.h KBapn,a.
Caflp>Kaj Kap6oHaTa 2.1-8.4% CaCO, (H3HaH 175 m) n 3-12,7 % CaCO,
(oko 180 m). Y npamiiHacToj cfipaKHiijn jaiuuajv ce cimia 3pHa KBapu,a h
M ajio cj>ejiHcnaTa.
rillllia: MOHTMOPpIlIOHIIT, HIIHT, KaOJIHHIIT.

CTPATHrPAd>CKA H (DOPMAHHOHA AHAJIH3A

Hacliare je3epcKor Mnonena, 30 cajja no3HaTe Kao “cjiaiia'iKa cepHja'l Hajia3e ce hc-
to'iiio ofl Beorpajia y jlyHaBCKOM KJbyny, oko BejiHKor cejia h CjiaHana. M3"aHaKa HMa Ha
noBpnniHii, a KOHCTaTOBaHe cy h 6ymeH>eM. Onnrrer cy na;ja Ka 3aiiaA-jyi'03anajiy,
250/15-20-35°. YKyiina jjo cajja nosHaTa jje6jbHHa nacjiara H3HOCHJia 6h 350-400 m.

KaKo ce objic pajin o KOHTHHyaJiHO namalio>i<eiiHM HacjiaraMa, ajiH ca 3HaTHHM
cejiHMeHTOJiomKHM 11 reoiuiiiaMii'iKHM pa3JiiiKaMa y cynepno3HHiijH, 06yxBaTHJiH 6hcmo
hx, nouiTyjyhH Tpajinnnjv (n. C. naBJioBiih, H. CTeBaHOBHh), nojj na3HBOM Je3epcKa
rpyna jiynaBcKor KJtyHa.

Ctv6 Haliara OBOr uojjpy-ija iipejjcmap,ji,eir je na cji. 2.

Be.iiiKoce.icKa (JjopMaijnja

npejrc'iaiiJba iiajiiii>i<H jio caj(a j(oc'iyimii jjeo cJiaTKOBOjinux Hacjiara npoyuaBaHor
iiojipvija. Koiic'raTOBaHa je 6y[iiei+>eM neiiocpejiiio ceBepno oji BejriiKor cejia, y 6y-
liiOTHHH V -153, 1la jiy6HHH oji 28-124 m (3e6jbHHe 96 m), y V-151, na 25-103 m (jie6-
jbirae 78 m), y V-162, 30 65.5 m ji;y6iine, y V-155, Ha 111-167.5 m (jje6jLHHa 56 m) 1l y
V-150, na 171-194 (ne6jbiuie 23 m).

Aeb6jLHHa ceju-iMeHaTa OBe cjiopMannje npoi®*en>yje ce Ha 150-200 m, a Moryhe je h Beha.

Y OBoj cj)opMau,Hjii npoBlJial)yjy "uiapeHe", necKOBirre 11 mjpyHKOBHTe rjniHe,
ce CMeH>yjy ca necKOBHMa, neuraapiiMa n alieBpojuiTiiMa, peTKO JianopoBHTHM rjiHiiaM a

Koje
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Cjt. 2. JliiTocTpaTHrpa4>cKH CTy6 MHOQiiena noflpygja BenHKO ce.TO-C.uantfH. JlereHjia: 1. KoHrnoMepaT. 6pe*a. 2.

llecaK. nem'iap. 3. HecKOBHTa r.nHHa. 4. JlaMHHHpaHH r.nHHai(. nanoparj, 5. YrajB. yr.ibeBHTa r.nHHa. 6.
Tytf), Ty(3i-iT. 7. flaniiTCKn ByjiKaHH3aM, 8. CnyuiTaH>e. 9. H3jjH3aH>e.

Fig. 2. Columnar section through the Miocene of Veliko Selo-Slanci area. Legend: 1. Conglomerate,

breccia; 2. Sand, sandstone; 3. Sandy clay; 4. Laminate shale, marlstone; 5. Coal, coal clay; 6. Tuff,
tuffite; 7. Dacitic volcanism; 8. Subsidemce; 9. Rising.
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h Jianopi®HMa. Y obhm HacnaraMa TecTH cy npocjiojiu-i h coHHBa pa3HO3pHHX iiubvVHKOBa
h KOHraoMepaTa, Koju joj jjajy KapaKTep npeTe>kHO KliacTHHiie cfiopManHje. ORjie cy
KOHCTaTOBaHe h nojaBe ByjiKaHoreHHX cejiHMenaTa.

- "MO03aHHHO rnapeHe", necKOBHTe raHHe, MpKoacyTe, pijacTe h ijpBene, pe~e cHBe,
necjiojeBHTe h HEpcTe, KapaKTepiicTiriHe cy rpvjinacTe cTpyKType. Cajip>Ke MHHHMajino
KapfioHara: 2.1-12.7 % CaC 03, Bpjio peTKO jio 40 % y JianopoBHTHM napTiijaMa. Kap-
6oHar je HepaBHOMepHO pacnope”en Yy 06jiHKy HenpaBHJiIHHX 3pHa, rpyjiBHna, co'iiiBa h
"KOHKpeHHja" y 'iBpcTHM, cjia6o JianopoBHTHM raHHaMa h ajieBpojiHTHMa. - MnnepaliH
rjiilHHa: mohtmophohht, pet)e hjiht h KaoJiHHHT.

- llecKkOBH, nojiyBe3aHH jio HBpcTH neunapn, Halia3e ce y BH/(y MaH>Hx npocjiojaKa h
co'iiiBa y noMeHyTHM rjiHHaMa, jje6jbHHe 0.2 /io 3 m. Y npauiHHacToj c})paKHHjH Hajia3e ce

- LHjByHKOBH h KOHrjioMepaTH Hajia3e ce Kao coHHBa, cm-m jie6jhHiia, a Bpjio
'iecTO y bh/iv MaibHX HaroMHJiaiba h iiojej/HHaTiiix 3pHa pacyTH cy y ochobiiom
rjiHHOBHTO—ajieBpojiHTCKOM Marepnjajiy. CejiiiMeHTH cy Yy ii;ejiHHH Jiome copTHpaiiH,
3a06jbeHOCT cacTojaKa je pasliHHHTa - o/j jio6po 3ao6jbeHHX jjo nojiy3ao6jbeHHX n
yrjiacTiix (cejjHMeHTHe 6pene). BejiHHHHa cacTojaKa jjo 5 ¢cm 0, Kojn cy yrjiaBHOM jio6po
BeSailH rJIHHOBHTO—alieBpHTCKIIM M3TpHKCOM H pet)C, Kap6oHaTHHM HeMeHTOM. - rio-
peKlJio: Me3030jcKH Kpe'in.aiiH h neui'iapii, po>KHau,H h cepneHTHHHTH. - PjiHHOBHTa Ma-
Tepiija: mohtmophohht, hjiht, pejpe KaojiHHHT.

- FiHpoKJIaCTM'IHH CC/IHMeHTH y OBOj cjx)pMaiUljH llpe/ICTaBILCIIH cy Tyc[)OBHMa H Ty-
CjjHTHMa,—~y 6yuiorHHH V-153, Henocpejiiio hciioii yrjpOHOCHOr X0pH30HTa, Ha 28-30.7 m,
Hajia3H ce HeKOJiHKO cjiojeBa tiycjia, 3ejieHOCHBOr, KapaKTepiicTH'iiior CTaKJiacTor cjaja n
uiKOjbKacTor npejioMa, y CMeibiiBaiby ca cjiojeBHMa HCTo6ojne rliHiie (mohtmopiioiiht).
BejiHiacTH iyc}> periicTpoBan je y HCToj 6yuiOTHHH h Ha 61 m (0.3 m). - Y V-155, na j[y-
6hhii oji 146.9-148.8 m, pcriicTpoBaii je Tycj))HT. Mcto raKO y mhothm iiHTepBaliiiMa
yoHeiiH cy MHHepajui ByjiKanoreHor nopeKlia.

- Y V-151, Ha jiyéHHH oji 61 m, KOHCTaTOBaHa je TeKTOHCKa 6pena ca >KHi;aMa
Kajiu;HTa, Kao nocjie/iHna MJial}iix pace/jaiha, niia‘'ie uecms Ha obom no/(py'ijy.

OcBpx Ha ycjioBe cc/iHMeHianiije. - CejiHMeirrn H3 BeJiHKocejicKe cjiopMai/nje jie-
noHOBaiiH cy vy iio'ieTiioj cjia'Hi iiacTajau.a je3epcKor 6aceHa. CejiHMeHTiiiiHoiiii npocTop
Tajia je 6pso 3acHnaH iipeTe>KHO rpy6iiM MaTepnjajioM ca jejuior 6jihckot, tcktohckh h
MopcjroJiouiKii paMvbeiior Koniia. FipeMa CBojHM KapaKTepHCTHKaMa: 60ja ccjiiiMenaTa,
3H3THO v'iemhc rpy6oKJiacTHIlinor MaTepnjajia, '‘HecjiojeBHTe" ccjiHMCinTie cTpyKType,
mhiihmvm Kap6oHaTa htj(,, T3B. "uiapeHH cejiHMenTH" npe 6h ce moijui Ha3BaTH koii-
HeHO—jesepcKHM Hero je3epcKHM (y y>KCM cMHCijiy), nouiTO je rpo ccjiiTMciriTior MaTepn-
jana ajiyBHjajiHO-npojiyBHjajiHor nopeKJia. y3 HanoMeHy - jieiiosTinnja je yBeK o6aBJbe-
na yHyTap je3epcKor npocTopa.

Joui HiiiHTa He 3HaMo KaKBe ce Hacjiare Hajia3e iicnoji oiiiicaiie cj)opManujc, o/uioc-
ho Ha Kojoj 6n ce jiypHHU nalia3HO najieopejbecj). - BepoBaTHO je 6jiH3y.

3a pa3JiHKy o/i nacjiara cjmuHor THnay ropii.eM //ejiv je3epcKe rpyne, HMa ce ynicaK jra

HaraacaK na y3HeMiipeiio npH6pe»«io KonHo h eKBHBajieHTHe MaiiHcjTecTau,iije no p(Hy je-

3epcKor 6acena y HacTajau.y.
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CacTojn ce ojj fIBa Hliana: yrjpbOHOCHOr XOpH30HTa, y flOHbeM jtejiy n je3epcKiix ne-
jiHTa, y ropaeM.

yrlboiiocHH xopii30HT, y V-150, Hana3Ho je ce Ha hy6hnhh 0" 146-171 m (fle6-
jbHHe 25 m), y V-153, Ha 23.8-28 m (“oh> jjeo XxopH30HTa, ojj 4.2 m), y V-155, Ha
85.8-111 m (oko 26 m), y V-156, Ha npn6jiH*:HHM Ay6nHaMa (HepoBOJbHO je3rpoBaH >e)
152-175.5 m (23.5 m), ys HanoMeHy jia je 6ymeH>e y nocjiejntoj 6ymoTHHH 3aycTaBJbeHO
y j~oibeM flejiy xopH30HTa.

JJeTalJbHii npocjDHJi yrJbOHOCHOr X0pH30HTa 6ymoTHHe V-150 npHKa3aH je iianpen.
("jnrian cacTaB 6ho je h y ocTaliHM 6ymoTHHaMa.

KajiHHMeTpnja cejiHMeiiara noKa3ajia je HHCKe cajip>Kaje, 0j( 2.5, 6.4, 8.9 % CaCO03.
FjiiiHe: MOHTMoprioi-iHT, hjiht. - 14 OBjje cy 3ana»ceHH ByjiKaHoreHH MimepajiH.

fle6joHHa yrjpOHOCHOr xopii30H Ta H3HOCHJia je 24-26 m, Morao 6h ce yseTH MaKCH-
MajiHO jjo 30 m, @ oho mTo 6h npeflCTaBJbajio yrlbeHH cjioj, oko 3-3.5 m. MaKpocKon-
ckh, jep aHajiH3a HeMa, OBjje 6h ce pajpmo o mpkom yrjby, MaT jjo nojtycjajHor xa6riTyca,
ajin Kojn je j*ocTa noHSjjBajaH npocjioj*HMa h coHHBHMa jaJiOBHHe. HaKO je n03HaTO jla
cy Ha obom nojipyHjy (y H3AaHaTlKOM jjejiy cjioja) HeKaj*a o6aBJbeHH MaH>H HCTpa»CHH
pajiomi, jacHO je jja OBa nojaBa He Moace HMaTH ckohomckh 3Ha'iaj.

Je3epcKH nejiHTH npejjcTaBJbajy THncKe je3epcKe cjjannje. jJ,0 cajia cy o3HaieHH
"cjiana'iKOM cepnjoM", a cajia hx CMaTpaMO rnaBHHM MJianoM Cjiana'iKe cfiopMaijnje. To cy
cpejTibe jjo TaiiKocjiojeBHTe jianopoBHTe rJiHHe h Jianopmi 30 JiaMHHHpaHH 6iiTyMHjcKH
"iiiKpHJbHH", ca 'jeciiiM iipocjiojuiiMa ByjiKaHoreiiHX cejiHMeHaTa. npocjjiui Hacjiara HCTpa-
xeH je y 6ymniHH V-150, na jiy6HHii 0ji 90-146 m (56 m jje6jE>HTie),y V-155, Ha 17.8-85.8 m
(68 m) hyV-156,na 102-152 m (50 m). yKynHa nerJbHHa Hacjiara Bapnpa H3Mef>y 50 h 70 m.

3a Hacjiare H3 6ymoTHHe V-150, Koja je jjeTajLiio npHKa3aHa paHHje, jom HeKO-
jinko ceji;HMeHTOjiomKiix nojiaTaKa. - HaKo cy obh cejiTiMeH'rn y n;ejiHHH 6oraTH Kap-
60HaTOM (KajiHHT, jiojiomht), Kap6oHaTH cy neyjejjTiaTeiTO pacuopeljeiiH: 6-12 % koji
rjiiiHOBHTHX h 20-59 % CaC 03, koji; JianopoBHTHX cejiHMeHaTa. Kojj jiaMHHHpaHHX cejjn-
MeHaTa Kap6oHaT je Bpjio 'iccto npejjcTaBJbeH jjojiomhtom, Kaiia ce pajm o jjojiomh-
TIIHHHM JianopHI1IMa.2

- nojaBe JiaMHHHpaHHX, "jiHCTacTHx", cejjiiMeHaTa, mm jie6ji>iTne, cy jjocTa '‘iecTe,
Ha rip. Ha 104, 115, 121, 122, 123, 126, 136, 137, 140, 144 m, h hochohh cy opraHCKe,

HcnHTHBaHa.-MHHepajiH rjiHHa: npoBliai)yje mohtmophohht (6eHTOHHTCKOr nopeKlia), a
pel)H Cy KaOJHIHIT h hjiht.

- nnpoKlJiacTHHHH cejpiMeiiTH npejiCTaBJlbajv Bpjio ‘iecT 'uiaii y obom jicjiy Cna-
pa3HH jipvrn cejiiiMeiiTH ca ByjiK3HoreHHM npHMecaMa. - Ha 96-97.3 m Hajia3H ce kom-
naKTaH, 6ejiH /lannTCKii 1iyc}) Hsrpatjen oji jieBii'iphcj>nkoBaiior ByjiKaHCKor nenejia,' ca
HHOHor ByjiKaHH3Ma 3ana>KeHii cy 3eo0jiHTH (kjihhohtiijiojiht, aHajiHHM) - Ha 103.6, 111,
113, 115,118,123.4, 137.6 m. Obhx nojaBa cBaKaKO je 6hjio h BHiue, jep mrnm npocjjTui
6ymoTHHe mije Morao 6hth jTe'rajbiiHje jia6opaTopiijcKH HCHHTaH.3

20 KapSoHaTHHM cenHMeHTHMa y je3epcKOM HeoreHy Cp6nje ynyhyjeM na panoBe J. OSpajiOBHh h /p.
30 0BO0j npo6.neMaTHTTHbhjthHcu,pnHO KOl OdpanoBHh h np. (1995) (cum lit.).
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Y cef[HMeHTHMa OBe cl)opMan,Hje tcct je vrlbciiiicaiTH oifjbiin fleTpiiTyc, ocTan;ii
cJjiope h ocTpaKofla, a TaKo”e h MCHJinne h HMnperHannje nHpiiTa. cl>ochjihh MaTepnjaJT
H3 obhx nacjiara npiiKa3HBaH je koji flpyrnx ayTopa.

OcBpi' Ha ycjioise ce,iiiM einaniijc - Elocjie iipeTxoiiiie 6p3e ceHHMeiiTaniijc Cjia-
HaHKOM c”opManirjoM 03HaTeHa je clia3a oceTHor ycnopaBaH.a y pe>KHMy CTBapaita
ce/iiiMeHaTa. llajieoreorpacjicKH ycjioBH cy ce cacBHM iisMeiiiuin: hhcko ii cjia6o pa3y-
ijeno iipii6épe>Kiio Konno, jiyr TpaHcnopT i'epHreiior Mamcpnjajia, a npnnoc cejntMenaTa
ciiopnjH oji 6jiaror ioiteiba cejiHMeiiTannoiior npocTopa.

Y rjLOHOCHI! XO0pil30HT CaHHH>aBajy JIHTOJIOIHKH KapaKTepHCTHHHH CejiHMellTIl MOT-
BapiiHx cf[jaii,Hja, Koje cy nacTajajie h KpaTKOTpajHO er3HCTBOBalie nsiiaji, jesepcKe o06ali-
cKe JiHHHje (o reHe.3H vrjnonocnor xopH30HTa 6iihe jorn pcni).

(Jiipap.juinocT H3jiBajaii,a yrji,oiiocHor X0pH30i-rra 3ana>Ka h 06pajio Biih (1980, kh>.
11, cb. 3), Kaji Ka>Ke: "npHcycTBO yrjba h yrJbeBirnix rjinna osna'iaiia jipyi'e ycjioBe pa3JiHTHTe

Beh oho uito je HaBejieiio koji Je3epcKHX neliHTa 6hjio 6h jjobojlho 3a peKOH-
cipyKHiijy ycjioBa y KojriMa cy obh ccjiHMeiiTH nacTajii-i. Obo je erniiCKa je3epcKa tbo-
‘rajaibv nejiHTa HMalJiH cy h xeMoreHH areHCH, a 'raKotje iiajieoKJiiiMaTCKii h jrpvrn.

KapaKiepHCTHHHO nojaBJi.HBan.e JiaMHHHpaHiix, rJiiiHOBHTO0-JianOpOBHTHX cejiHMe-
naTa, "TpaKacTHX jio jiHCTacTHXx", MO>Ke ce 06jacHHTH yMepeHO ajiKaJiHHM peijvKiuioiiHM
ycjioBHMa cpejpure. Ohh cy naTajiojKeiiH y Miipnoj, pejiaTHBHO jjy6jboj je 3epcKoj cpe-
UIlIIH, jaKO o6orahenoj Kap6onaTHMa, y3 noBpeMeHy TeHj"eHH,Hjy sacToja BepTiiKajiHe
H,iipKyjiar(Hje Boj*e h aiiaepo6rie ycjioBe (Kajja ce cf>opMHpajy KeporeH h cyjic})HnH).
OBaKBa cej*HMeHaTii;Hja M oraa je 6hth npeTe>SKHO xeMOreHO-6HOreHa, a ochobhii c})aK-
Top TpaHcnopTa MaTepnjalia 6i«ia 6h c})iina jaMHHan;HOHa cTpyjaH>a...

llpeMa ()6pajioBiih (1980): "jiaMHHairiija osiia'iaBa je3epcKe Hacjiare y MiipHHM
ycjioBHMa cejjHMem’aijHje. llojaBa opraHCKe MaTepnje h 6hjbhhx ocTaTaKa y Be3H je ca

3HaTHO v'iciiihe ByjiKaHoreHHX ccjiHMeiiaTa y totobo chhm HHTepBaliHMa ( jiana'iKe
cpopManiije oiipaBjjaBa iBeH jjocajrauiiiai na3HB Kao "ByjiKaHoreHa".

<DopMamija ByHBapcKH KliacTHTH

a i-iciioji TpaHcrpecHBiior jiejia MopcKor 6ajjeiinana. y iiojipyTjy BejiHKO cejio-CjiaHu;ii
iicTpajKeHH cy 6yuieibeM, a Man,riM jicjiom iiMa hx h Ha noBpuiHHH TepeHa. ripeMa
iipov'iaiianaiM a n. CTeBanoBiiha, TaKotje hchoji MopcKHX Hacjiara, najia3e ce y jiv*okiim
japyraMa H3Mel)y TopjiaKa, KyMojjpa>Ka h Kajiy”epiiii;e, a HaBHine ce cnoMiuby H3 no-
TOKa ByHBapa, JieBe npHTOKe SaBojmiHKe peKe.

Yy 6yiuoi'HHH V-150 KOHCTaTOBaHH cy Ha jjyénnH ojr 13.6 jlo cca 90 m (ne6ji,inic oko
80 m), y V-156, Ha 15.6-102 m (86.4 m), a BepoBaTHO h y V-155, Ha 11.4-17.8 m (6.4 m).
yKynHa jie6ji,niia cejjiiMeiiai’a oBe cljopMaijHje H3HOCHJia 6h oko 100 m, a Moryhe je n
3H3THO Beha. CTeBaHOBHh npon,eH>yje jio 200 m.

y HaiiejieiiiiM 6ymoTHHaMa y oBoj cfjopMamijii Tjc)MHiiiipajy MacHBHe h KOMnaKme, "Mo03a-

uecKOBa, mibyHKOBa h KOHTJioMepaTa. Cajip>Kaj Kap6oHaTa objic je no npaBHJiy HH3aK, Heurro
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Rinmr y u,eMemy nenraapa h KOHTJTOMepaTa. - Mnnepajin rjrnHa: npeTC>KHO MOHTMoprroHinrr,
6eirroHHTCKor cacTaBa, pe”e hjiht. Y cacTaBy CTeria Bpjio necT je jihmohht.

- Ilopefl H,pBeHirx h MpKiis HecjiojeBHTHX rjiHHa, rpyjjBacTC rpa“e, peTKO ce y oBoj cjjop-
MaHiijir najia3e Maite nojaBe ycjiojemix JianopoBHTHX cejTHMertara, yrjraBHOM Yy noHeTHOM
flejiy npo(f)HJia (V-150). To cy JianopoBHTH h necKOBHTH ajieBpojiHTH, rjiiiHOBHTH JianopHH,
Tycjx)3nn jianopHii h jip., ciiBe h CHBO03ejieHe 60je. Y if.HMa cajjp>i<aj Kap6onaTa jK)critr>KC
BpejinocTH o0jj 35-55.2-60.1% CaC03 Moace ce 3aKJbyTHTH j*a "mapeHe" rjiHHe h jianopo-
bhth cej*HMeiiTH nocTeneHO npejia3e jeflHH y jipyre. CacBiiM peTKO y obhm cejiHMeHTHMa
yoneHe cy MaH>e nojaBe xopH30H TajiHe JiaMHHau,Hje, y V-150, Haoko 20,68.9 h 82 m.

- llIjLyHKOBH, neBesaiiH, nojiyBe3aHH jio KOMnaKTHH KOHrJiOMepaTii BeoMa cy ‘'iecTH
y oBoj cjjopMaHHjH. Y V-150 pemcTpoBaHH cy y Bime o0jj 15 HHBoa, j(e6)JBHHe 0.1-1.8 m,
na jiy6HiiaMa: 30-31, 34, 35.4, 36-37.8, 39 (6p), 43, 44.3, 52 (6p), 54.9, 55.5 (6p), 71.4, 76,
77.4, 87.2 (6p), 89.9 (6p) m. MaTepnjaji je Jiome copTiipaH, cacTojn ce oj* no6po 3a06-
JbeHHX ii nojiy3ao6jbeHHX jjo totobo yrliacTHX cacTojaKa, Kajl;a ce pajjn o cejjHMeHTHHM
6pe'iaMa (6p). - Be3HBO je necKOBHTO—jiHHOBHTIi MaTpHKC hjih KajiHHTCKH neMeirr
(8.3-33.9 %, naK h jio 55.2 % CaCo03). - Fjihhobhth cac'i’ojijH: Haj'ieiiihe mohtmophohht,
3aTiiM hjiht h peTKO jjojiomht. - llopeKJio MaTepnjajia: ofl cepneHTHHirra, poacHana,
KBapHa, pa3HHX TiinoBa Kpejjimx KpenibaKa, nemHapa...BejiHTiiHa cacTojaKa: ojj ciit-
HO3pHHX JJO Kpymi03pHHX BapnjeTCTa (jJJOCTH>Ky H flO 10 cm 0).

-y V-150, KpynHO03pHH KliacTiniiH M ai'epnjali 'iecTO je pacyT vy iieiii'iapiiMa,
ajieBpojiHTHMa h JianopnjiMa, Ha j/ly6miaMa: oko 20 m, Ha 41.6 m (y cajip>icajy oji 18.9 %),
na 48.8 m (13 %), Ha 59.1 m (13.7 %) h jjp. - nem'iapcKir h alieBpojiHTCKH ceririMeirrH cy
cpejiibc jio jro6po neMcirroBaHn, yriraBHOM Kap60HaTOM (7-12 % CaCO?). - MiiHepaliH
niHHa: naj'iemhe mohtmophohht, 3aTHM hjiht, Mau.e jiojiomiit h KaojiiiHHT.

- yrjbeBHTe raHHe yoHeHe cy H3y3eTHO y oBoj c})opMau;HjH (V-150), Ha Jiy6iiHaMa
0ji 48.5 h 63.7 m (0.4-0.5 m Ae6jbHHe).

- IllHpoKJiacTHHHH ccjiriMeiiTH cy Bpjio icct ‘iJiaii y 0BOj cj)opManHjri. Ako ce yno-
pejje nojiaHH H3 V-150, V-155 h V-156, 3ana>Ka ce oko jjeceTaK xopH30iiaTa BylJiKa-
Horemix cejrriMenaTa.

-y V-150, Ha jry6rrrraMa: oko 60 m, 67.1-71.3 m (chbh jiannTCKir cTaKlJiacTii Tyc}),
4.2 m jje6jbiiHe), Ha 75.6 h 81.1 m. To cy Tyc[)OBH, Ty(})HTCKH ajieBpojiHTH, JianopHH h
rjiHHe, ca npoMeHJobHBHM cajjp>KajeM ByjiKaHoreHe KOMnoHeHTC, Kojn y MHHepajiHOM
cacTaBy HMajy KBapu;, c})ejijicnaT, xopH6jreHjiy, 6hotht, 3eojiHT... HiijiHKaTopri ByjiKaHO-
reHHX ccjrriMeiraTa cy h MOHTMOpHOHHTCKe rjiHHe 6eHTOHHTCKor cacTaBa, sana>KeHe y
pa3HIIM CelJIHMeHTHMa H HHBOHM3.

Jom jejjaH kapaktepncth'iall jiei’ajp Mo»ce ce cnoMeHyTH H3 OBe cj)opManrije. To cy
nojaBe CTpyKTypa nojjBojiiior KJiHacema h pecopTiipaiba MaTepiijajia, m jiHMeirmja - y
V-150, Ha82m h y V-156, Ha oko 70 m. MHTepecaHTHO je jia ce o6e nojaBe Hajia3e y
cJmmijHM cej/HMenTHMa "mapeHe cepnje”, H3Mel)y xopH30HaTa rpy6iix KOHrjiOMepaTa h
cejjiiMeHTHHX 6peTa, mTO HMa h CBojy JiorHKYy.

llpeMa ayTopy OBOr pajra, ropH>nx oko 10 m “cjiaira'rke cepnje” CTCBaHOBiiha (‘uia-
hobh 16-19, Ha npoc})HJiy H3 1951.), flyac nyTa y Bcjihkom cejiy, ripejicTaBjberi je pijacTHM j(o
MpKHM, "mapeHHM", necKOBHTHM rjiHHaMa y cMeH>HBaH>y ca pa3HO03pHHM nennapHMa h
mjbyHKOBHMa—KOHrjioMepaTHMa (cacToju;H ~o 10 cm 0). y obhm HacnaraMa Hana3e ce pa-
Hiije BHtjeHH Tyc})OBH, Tyt})HTH h 6eHTOHHTCKe rjiHHe. y cBeTJiy Haunrx npo”~naBaiba noMe-
HyTe Hacjrare npHnanajie 6h KliacTHTHMa BynBapcKe c})opMaii;Hje.
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OcBpT Ha ycJioBe ce/iHMCiiTannje. - 3a pa3JiHKy 0jj iipefi xoiTHiix nejiiiTCKHX h oiitv-
mhjckhx ceTiiiMCHaTa, MHpne cejiiiMeHTaunje h npaBHX je3epcKHX c{jan,nja, obom cliopMa-
ipijoM jioiLuio je jio cyiiiTHHCKe npoMeHe y 6aceHy. Y noHeTKy jorn ce ojip>Kaila y H3-
BecHoj MepH je3epcKii pe>KHM, Kajja ce Tajioace Kap6oHaTHH cejinMenTii, jeriBa ca HeKo-
jihko MaH>HX (hchoji 1 m) xopH30HaTa JiaMHHHpaHHX cejiHMeiiaTa, Me*yTHM, oiijje Beh
cynepnopHO jioMiiHnpajy "MoaaHHiio HiapeHH" necKOBHTH h tjihhobhth cejiiiMeirrH,
rpvjJBac're rpaije, y cMeH>HBaHby ca BHine xopH30HaTa mjbyHKOBa—KOHrjioMepaTa h
cejjiiMeHTHHX 6pena. 3a Te ipy6oKliacTHHHe cejjHMeiiTe Moace ce pehn jia cy to ejie-
MeHTH ajiyBirjajiHO-npojiyBHjajiHHX KOHyca h ocyjiHHa ca BHCOKor npHo6ajba 6aceHa, a
TaKohe n nacjiare H3 HajnJinher JiHTopalia HeKajfaimber je3epa.

y CB3KOM cjiv'iajv, OBOM cj)OpMail,lljoM 03H3HeHH Cy HarJIO H3MeH>eHH yCJIOBH y
6aceHy, Kojn HHcy BHirie "je3epcKH", a noroTOBO ce pa3JiHKyjy 0jj ycJiOBa jjcii()iloBaH>a
MopcKHX Hacjiara (ojjo3ho HaBHiue cBe CTa6HJiHHjn peaciiM cejjHMeHTan;Hje). HeMHpira
ycjioBH npn Kpajy cTBapaiba cjiaTK0i>.0juiHX Hacjiara bjiajiajiH cy KaKO Ha o60jiy 6aceHa,

h cy6je3epcKy - C'raHia'iiiJioBiih) aKTHBHOCT. Moace ce npeTnocTaBHTH rja h v OBoj
cfiopMaiuijn HMa nojaBa Koje 6h yKa3HBalie Ha xiiripo'repMajiHe iiponece Ha HeiiocpeniioM
o6oay 6aceHa, a MO>Kjia h no iberoBOM jpiy (npo6jieM 3a npoyHaBaibe).

y H3BeCHHM HHTepBalJlIHMa, a HapOHHTO (t3K0 ce 'IHHH) BHHie y ropibHM JjejlOBHMa
nacjiara, cejjHMehthh MaTepHjaji je cjiaénje ycjiojeH, ""aoTHHHo", h 6ypHO HaroMH-
jiaBaH, a Mel)ynpocTop H3Mei)y 3pHa 11 "npcjiHHe" iiaKnajiiio iicnyibeHii Kap60HaTOM...
Kao aa cy jjejioBH Hacjiara nocjie CBor raJio»ceiba npouiJiH Kpo3 cjoa3y Kope pacnanaiba?
-y CB3KOM c.iiy'iajy obom c[>opMaHHjoM 6hjio 6h osHaieiio 3anyH>aBaH>e 6aceHa h
npaKTHHHO iberoBa .iiHKBHjianHja.

(THiiii'iaH "KBapTapolJioruKH" npHCTyn!), Beh je to nolJiHcjjannjajimi KOMnJieKC ‘iiijii cy
cbh TjiairoBii HaTaJio>KeHH yHyTap HCTor je3epcKor npocTopa h ys HCTe cjio*eHe nalieo-
reorpac|)CKe ycjioBe.

O CTAPOCTH HACJIATA

Kao uiTo cmo BHj"ejiH, cTapocT cjiaTKc)p>ojiiinx Hacjiara jjo cajia je ojipetiHBana
vrJiaBBHOM Ha OCHOBy cynepno3HHHje y ojnrocy Ha MopcKH 6aijeiiiiaii. 3a n. C. naBlJio-
Bnha, to je 6ho "npBH MejuiTepan”, npeKO Kora cy MopcKe Hacjiare 6iuie jincKopiiaiiTiie.
JlacKapeB hx je CMaTpao "ropir>eojiiroHeHCKHM". CTeBaHOBiih CMaTpa jja cy Hacjiare
Be3aHe KOHKopiianniijoM 11 nocTeneHHM npelia30M, H3 ‘iera je H3Bep(eH saKJBV'raK o
"6ypjrnraji-xejiBeTCKoj'" cTapocTH. Kpcrah, Ha hcth iia'imi, ycBajajyhir "nocTynaH npe-
Jias". ojipeljivje c'rapocT "cjiaHaTiKe cepnje”. Koja ce KO0jie6ajia ohojihko kojihko ce ko-
jie6ajia h ca3HaH>a 0BOr aymopa o CTapocTH mopckhx Hacjiara. (jiaTKOBOjiHH ceiiHMeirni
cy Hajnpe 6hjih "cpejjibH MHOQii;eH" (cTapnjH 03 6aneHa), 33THM eKBHBajieHTH “jjoibe Jia-
reHiijiHe 30He", ;ra 6h ce ycTaliHJiH na "jioibeM 6ajieiiy, a Moac”a h ropibeM KapnaTy"...
HirrepecaHTHO je, Kajja je peT o obom ayTopy, jja ce HHKaj*a Hiije noKymajio jjoKasaTii
HOCTynHOCT npejia3a 6nocTpaTHrpac|)CKHM MeTojiaMa.

Jenno oji, nHTaiba pemaBaiba ojiHOca H3Mcl)y iipoyTaBanc jesepcKe TBopeBirae h

MopcKor 6ajiciiiiana, npeMa HameM Miimjben>y, 6hjio 6ii y fliijpeKTHoj saBiicHocTH ojj
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ocjialjHBaHja. llobo”om Tora KpcTHh (1977) je H3pa3HJia oBaKBo cxBaTaH.e, Ha npH-
Mepy 6yraoTHHe V-158: "Y OKBHpy (Tarfa) ;ron>cr TopTOHa Mo*e ce npaTHTH nocTeneHO
ocjiaf)in'.aH,e o”o3ro-HaHHace, Tj. nocTeneH npejtas H3 cjiaTKOBOjiHe "cjiana'iKc cepaje"
y MapHHCKH TOpTOH1. McljVTIIM, OCTpaKOJICKH lipe/(CTaBHHHH y HCTOj 6yiHOTHHH HaBOfle
ce He caMo ca 123 h 120 m jjy6HHe, Beh h ca 99, 95, 83, 77, 57... na CBe ho npBe npo6e Ha
17 m. IlITaBHHie, y MlJiat)HM xopH30HTHMa 6aj(eHa HMa BHine 0CTpaKOfICKHX ejieMeHaTa
Hero y CTapnjHM, a najBHUie y "ropH>eM TOpTOHy", Kojn je, npeMa obom ayTopy, "ocjia-
lpen "o BeoMa ocjial)en". OBaKaB o'inrjiejiaii pejiocjieji ocjialjniiaiLa hh Malio HHje nope-
MeTiio KOHii;enii,Hjy ayTopa!

JacHO je jia noMeHyTH ejieMeHTH HeMajy 6ara HHKaKBe na hh "nocTynHe" Be3e ca
cjiaTKOBOjiHHM HacliaraMa, Beh iipejiCTaBJbajy yo6H'iajeiie iiiijiHKaTope iiapnpajyher
cajiHHHTeTa cpejiHHe h y-iiuaja npn6pe>Kiioi’ KonHa y obom jiejiv IlapaTeTHca, y Hop-
MajiHHM HacjiaraMa MopcKor 6aj(ei-iHaHa, hito je 0jjaBHO n03HaTO.

0 "nocTynnocTH npejia3a™ Ha ocnoBy MHKpo<J)ayHe mh heMO ce ycyj*HTH ca jejjHOM
OBJiauiHOM ckhhom. TaKO y 6yuiOTHHH Vv -158 (rji;e je 6ajieHiiaH 0-123.3 m): ca 119.9 m,
nopejj jjoMHHaHTHHX 15 npeflCTaBHHKa npaBiix MopcKHX ycjioBa (c[)opaMHHHc})epa, MeKy-
raana, je>KeBa) iiaBejieno je 5 ocmrpaKojicKHX BpcTa. - Ca 123.3 m, Tj. ca caMor uo'ieTKa
mopckhx Hacjiara, nopeji; 8 MopcKHX iipeiicraiiiiHKa naBojiM ce caMO jejnia ocTpaKoji;cKa
BpcTa (Cytheridea paracuminata paracnminata). - 1ipBa cjiaTKOBOj*Ha ocTpaKojja pernc-
TpoBaHa je na 129.8 m, Tj. iiciioji 6a3ajiHHX KOHriOMepaTa (Reticulocandona aff. baljko-
vacensis, Koja je noTOM npeBeji;eHa y R. VviSnjicae). Cjiej*ehH HHTepBaji ca 0CTpaK0jicKOM
cjjavnoM 6ho je Ha 137 m (Potamocjpris, J]yocypris, CypridopsiS). - HanoMeHa: o6a
HaliacKa noTH'iy H3 cjiopMannje ByTBapcKH KJiacTHTH.

Y Vv -156, npBe cjiarKoi;ojjHe ocTpaKojie perHCTpoBaHe cy ncnojj mopckhx 6a3ajiHHX
KorajioMepaTa Ha ojicTojaH.v oji oko 104 h 115 m h to H3 Cjiaiia'iKHX je3epcKHX nejiHTa.
- YvVv-150, Haoko 1 m iiciioji 6asajiHHx KOHraoMepaTa, 3ana>KeHe cy npBe cjiaTKOBojine
ocTpaKOjie (ReticuJocandona, Potamocypris, CypridopsiS) y Bv'iBapcKHM KliacTHTHMa, a
33THM hciioji n>nx Ha oko 113 H 135 m, y CjianaHKHM je3epcKHM nejiHTHMa. - TaKO 6h
nsrjiejiao "nocTynaH npejia3", HapaBHO y KBaHTHTaTHBHOM CMHCJiy. Ca noBpuiHHCKHX
H3ji;aHaKa (jiaKO jjocTynHHx) o TOMe HeMa nojia'raKa. - Cbh pejieBaHTHH hojiziuh y3eTH cy
H3 KpcTHh (1977).

Ta je npoy'ieH HeKH oiiiioc, reHepn'iHH hjih renealiouiKH, iiSMeijv HaBO”eHiix cjiaT-
koboj(hhx ocTpaKojja h ohhx H3 MopcKHX Hacjiara (h3 acopTHMaHa ayTopa: Callisto-
cythere, Pterigocythereis, Cytherella, Aurida htjj.), Mo>Kjja 6h ce ojipeljeHHje Morao ro-
BopHTH o h>hxobom eBeHTyajiHOM KOHTHHyHTeTy, hjih j\HCKOHTHHyuTeTy, y obom 6aceHy.
Kojihko mh je no3HaTO TaKBHx iipoy'iaBau>a koji Hac HeMa, CBe ce cbojih caMO Ha
penicTpoBaH>e rjjavne, y3 Hanope jja ce 6hjio KojiiM jipvniM MeTOjiaMa (3aKlJi>y'iiio ca
KHX cycc,nnnx 36MalBa.

JHok ce He iipnljc npov'iaBaiBV pa3Boja c}x>cininnx c{)ayHa y KoiiKpeTHHM cejiHMeHTa-
hjhohhm h 6hohomckhm YycjioBHMa, CMaTpaMO iia HMaMO npaBo Ha 3aKli>v'iaK o ncnHTH-
BaHHM je3epcKHM cejiiiMenTHMa: j*0 cajja Hiije 6nhjio 6hociparnrpac}icknx jioKasa o noc-
TynHOCTH cejjHMeHTan;Hje ojj cjiaTK0BOjjirax Hacjiara jio MopcKor 6aj(eHHaHa. McTOBpe-
Meno, jej(an aM6iui;HO3HO 3aM HUiJten npojeKT o 6nocTpaTHrpac})HjH clJiaTKOBOHHOr Heo-
rena y Cp6njH, na OCHOBY ocTpaKOjja, ca BHiue Hero cKpoMHHM h HecnrypHHM c}>ayHHc-
th'ikhm ocTaijiiMa, ocTaje 3a cajja caMo y cBojHM HaMepaMa.
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Cyiinima pemaBaita npoHjieMa crrapocrra cnaTKOBojpncc ce;inMenara Oiana”a, BejiHKor
cejia, Bj*OBapa, Kao h Apynix y Cpfinjn, cacTojn ce npe CBeray pa3pemaBaiiy ojproca ca mopckhm
Be3 HKaKBe cyMH>e, yBeK he 6inra He3ao6HJia3HH h 6HOciipaihipacjickH acneKiH.

Y3HMajyhH y 063iip epo3Hony iiiicKopjianuiTjy (a jrocTa oTHTJiejjHO h ynioBHy)
H3Mei)y MopcKor 6aji;eHHaHa n je3epcKHX cjiojeBa, cjia'i'KOBOjine Hacjiare hcto'itio ofl
Beorpajja HHKaKo He Mory 6htii eKBHBajieHT "rTorrer 6a/(eiia a MO>Kjia h ropn.er Kap-
naTa", Beh cy occtho CTapiije. CMaTpaMO jja ce opnjeiiTauiioiio Mo*e npHXBaTHTH rae-
jIHiiiTe H3iieTO y paj’y KHesceBHha h flp. (1994) o CTapocray pacnoHy "XaTjaH-ereH-
6ypr". CyuiTHHCKH HCTy CTapocT "npeTOpTOHa" Hamer jiejia BaHaTa 3ac-i-ynao je h M a-
piiHOBiih (1962): "Jloibii MHon;eH 3aKJoVTTHO ca jtotbhm xejiBeTOM", a jia He cnoMiiibeMo
npBa iipoy'iaBaii>a Il1. C. 1laBJiOBHha. Be3 npeTeH3Hje ji.a ce 6jiri>Ke cjDHKcnpa CTapocT,
ihto je npo6jieM Kojn ocTaje, yBepeHH cmo jja ce nacjiare Je3epcKe rpyne JlynaBCKor
KJbV'ia Mory pa3MaTpaTH y jjocra HinpoKOM pa3jjo6jbv: erepnaH-ereH6yprnaii.

Y npo6jieMaTHKy CTapocTH je3epcKHX Hacjiara Ha OCHOBY 6HJbHTix ocTaraKa oBjie
ce ne 6hx ynyuiTao.

3AK.1,y IAK

Hacjiare je3epcKor MHoneira kojj Beorpaj®a, jjo caj*a no3HaTe Kao "cjiaHaTiKa ce-
pnja". naliase ce y ijcjiv /l,yiiap,CKOT' KJbV'ia, oko BejiHKor cejia h Cjianan;a. KaKO ce objjc
pajiii o KOHTiiHyaliHO HaTajio>KeiiiTM HacjiaraMa, ajiH ca 3H3thhm ccjinMeHTOJioiuKiTM h
reojiHiaMHHKHM pasjiHKaMa y cynepno3Hii;HjH, o6yxBaTHJiIH 6h cmo hx iioji na3HBOM
Je3epcKa rpyna jiyHai!CKor Kli>yTa.

Be.iiiKocejicKa ([jopMamija npejic'raBJba HajHiracn jio cajia no3HaTH jjeo cjiaTKORO,riniix
Hacjiara. /.1,e6jbHiia ccjniMcuaTa iiponeibyje ce Ha150-200 m, a Moiyhc je h Beha.

Y cef[HMeHTHMa oBe chopM aipije npeoBliai)yjy "rnapeHe" (acyTOMpKe, ptjacTe h n,p-
BeHe) necKOBHTe h uiJbyHKOBHTe rjiiuie Biuue MacHBiie a Man>e cjiojeBHTe, Koje ce cMe-
ibyjy ca necKOBHMa, neruTiapHMa n ajieBpojihthma, peipe JianopoBHTHM rjinnaMa h Jia-
nopnHMa. Y obhm HacjiaraMa ‘iec'rn cy npocjioju;H h co'iHBa pa3H3pHHX mjbyHKOBa h
KonrjioMepaTa, Kcrin hm flajy KapaKTep npeTe>KHO KlJiacTiume cjropMaHHje. OBjje cy koh-
cTaTOBaHe h nojaBe ByjiKaHoreHiix cejriiMeHaTa - TycjroBa h siyf}nrra.

CejiHMeHTH H3 BejTHKOcejicKe c{x)pMaurije jiciioiionaiiii cy y noTeTHoj c[)a3H Hacrajama
je3epcKor 6aceHa. CijrHMeHTauiioiiri npocTop Tajia je 6p30 3acHnaH npeie*cHo rpy6iiM Mma-
TepHjanoM ca jejjHor 6jiHCKor, tcktohckh h MopcjrojiouiKii pa3yheHor KonHa.

C.iana'iKa (jiopMaiinja npejicTaBJbeTia je ca jTBa Hliaria: yrJb) OHOCHHM XO0pH30HTOM, y
UomeM jieliv, n Je3epcKHM nejiHTHMa, y ropibeM.

yrjboriocHH xopH30HT ce cacTojn ojr pa3HHX rjiHHa (MOHBapHHX cj)aiHija), yrjbeBH-
THX, JianOpOBHTHX, MaCHIIX H mKpHJbaBHX, MeCTHMHHHO Ca >KINIHIl,aMa H T3HKHM npoc-
JiojHHMa yrjba. yrJbeHH cjioj, y roptboj nojioBHHH xopii30HTa, cacTojn ce ofl MpKor yrlba,
3-3.5 m jje6jbHHe, ajnr Kojn je 3HaTHO iioH 3jjBajaH npocjioju;HMa h coHHBHMa jajioBime. -
Jle6jbiina YrJbOHOCHOr xopH30HTa H3HOCH 26-30 m.

JerjepcKH nejiimi npeflCTaBJbajy THncKe je3epcKe cjraHHje h CMaipaMO hx rjiaBHHM
HJiaHOM OBe cjiopMamije, Kao h 'iHTaBe je3epcKe rpyne. Cacroje ce ojj jjo6po ycjiojeHHX Jiano-
poBHmix TBpcTHX rjiHHa n Jianopan;a ~o JiaMHHHpaHicc 6Hi7MHjcKHX "uiKpHJbaHa", y3 necTe
nojaBe n;aHHTCKHX Tyc})OBa h iyc})HTa. - O r c[)ocHJiHor MaTepHjana caj(p>Ke peTKe ocipaKoj”e,
pii6jbe KOUiHHHe h ocraTKe c|)jiope. - Jle6jbHHa Hacjiara Bapnpa H3Mei)y 50 h 70,m.
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(DopMannja Bv'iisapcKn KliacTHTH JieacH npeKO Je3epcKHX nelJiHTa OianaTKe rjiop-
Mamrje. Ca H.HMa cy Ha caMOM noTeTKV (oko 6 m) Be3aHH h3bcchhm nocTynHHM npe-
Jia30M, Tj. han3mehiilihnm CMeH.imaH.eM jianopoBHTHX cejjiiMeiiaTa h "mapeHHx". npe-
tokho KiiacTH'iiiHX Hacliara. Y 0Boj rfiopManHjn ,noMHHiipajy MaciiBHe, "M osaH'ino ma-
peHe", (>KVTe, npBene jio MpKe), necKOBHTe raHHe ca npocliojipiMa h co'-niBHMa nenna-
pa, ajieBpojiHTa, neckOBa, mjpyHKOBa h KOHrjioMepaTa. Cajjp>Kaj Kap6oHaTa no npaBHJiy
op.jie je HH3aK (hciioji 10 % ).

UJjByHKOBH h KOHrJiOMepaTH (jjo cc/HiMeirrHe 6pene) BeoMa cy ‘iecTir y oBoj rjjop-
Mau;HjH, a Ma-repnjaji je nopeKJIiOM ojr cepneHTHHHTa, po>i<Hau;a, KBapn;a, pa3HHX THnoBa
Kpeji;HHX Kpe'rir>aKa, nemiapa... BejiriTiiHa cacTojaKa: oji chtho3phiix jio KpynHO3pEHX
BapnjeTeTa, a y nojipyTjy ByTiBapa h jjo MeTapcKHx jiHMeiriirja. - nirpoKJiac'rir'iiin
ce®HMeHTH cy BeoMa 'iecT TiaH y 0BOj rjjopMairirjir h cacToje ce oji cjrojeBa jjan,HTCKHX
TvrfioBa ii fiyrjjirra, dm-m jie6ji>iina.-yKyniia jje6ji>HHa eejtriMenara oBe rjropMan,Hje y
HCTpajKiiBairoM npocTopy H3HOCHJra je jjo 100 m. Y riojrpv'rjv noTOKa ByTiBap Moryhe je
h 3HaTiio Beha.

OBa rjropMairnja ojrpasnjta je Harao H3MeH>eHe ijeiio3HHHorie ycjroBe KojH HHcy
Bnme "je3epcKH". IbeHHM cejjHMeHTHMa CMaTpaMO jja je 6iijio 03iiaHeHO0 3anyH>aBaH>e je-
sepcKor 6aceHa, Kao h npecTaHaK n>eroBe ersncTeHniije.

Ha'iini na Kojn cy Ev'ffiapcKii K.itacrrrni cHTyirpaHH rnMeijiv Cjiaiia-iKe rjropMaujije h
MopcKor 6ajieririaira, Kao h H>HX0Ba reHe3a, jacaH cy jjoiras o jiHCKOinrrrivrrierv h jnrcKopjiaiirtirjn
H3Mel)y je3epcKHX n nacjrara IlapaTeTHca. H kojj CreBaHOBiiha je irpHcyrao cxBamair>e o "6yi-
BapcKHM KOHTJioMepaTHMa" Kao TBopeBHHH noce6Hor CTparrrrparj)CKor siia'raja H3 3aBprmior
jjejia "cjrana'iKe cepnje” h H3 BpeMeHa "rrpe noTiam<a MopcKe HHipecHje".

y reonomKoj ncTopiijrr OBOr 6aceHa reojiHiiaMH'iKir npou;ecH MoraH 6h 6iith
peKOHCTpyHcaim y cjiejtehriM u;pTaMa:

-y BpeMe HacTajaita 6aceHa jjenoHOBaHir cy rpy6oKjiacrn'iHH cejjriMeHrrr BejrHKo-
cejrcKe r})opMau,Hje. llpocTopri npeMHon,eHCKor KonHa 6hjth cy 3axBaheHH perHOHajraiiM
paiirijajinriM tcktohckhm noKpeTHMa, Koju cy ycjroBHJin rjropMHpaibe TeKTOHCKe noTO-
jrriHe. CejrHMeirrarjHja Koja je npaTHJia Te noKpeTe HMajia je H3pa3HTO iijihtkobojhih (He
"cyB03eMHH") KapaKTep h y3 KOHCTaHTHO h 6p30 TOH>eH>e jma ripejTCTaBJF.a npeTxo0ji-
HHu;y noToiber cjiaTKOBOjmor je3epa.

- CnaHaHKOM r})opManrrjoM r)3ira'reria je cyrirmHCKa npoMeHa najreoreorparj)CKiix yc-
noBa Ha unipeM npocTopy, jjok cy ce y 6aceHy TajioiKiuiH je3epcKH cejiriMciiTH. Bjraro TOH.e-
H>e jpia 6aceHa 6hjto je y paBHore>KH ca TajioaceibeM c})HHiix iiejnncKiix h oprariorciiux MyjbeBa.

- PerHOHaJiHO H3j(H3aibe, y noTeTKy cnopnje, 33THM CBe 6pace, 3aycTaBiiJio je cejjH-
MeHTau,Hjy Je3epcKHX neliHTa. Tajra HacTaje Harjio oiiJiirhaBarr.e h 3anyrbaBaibe 6aceHa
cejjHMeiiTHMa rpy6oKjracTHTHe ByHBapcKe rj)opMau;Hje. KpajeM oBe rj)ase cacBHM je H3-
BecHO jja je Ha obom npocTopy Bliajjao KonHeHH pe>KHM.

- "y TOKy Il MejjHTepaHa Ha BejuiKOM npocTopy jyrOHCTOAHOr jjejia nanoHCKor
6aceHa jiojiasn jio siia'Tajnor (Tj. ennporeHor, npHM. JJ. JI,.) TOH>eH>a, 'iumc je vcjiobjbch
Hanjra3aK TOpTOHCKe TpaHcrpecHje". (MapHHOBHh, 1959)

H3Me”y r})a3e H3jtii3aH>a (oiiJiirhaBaibe, "ojjyMirpaH>e" 6aceHa) h r})a3e cnymTaiba
6jTOKOBa ncnpej( MopcKe HHrpecnje ne MO>Ke 6htii nocTynHocTH cejjHMeHTan,Hje, jep cy
to rjrase cynpoTHHX reojjHHaMHHKHX CMepoBa. Te r|)a3e cy 6njre 03HaHeHe pasjTHHHTHM
nalJieoreorparj)CKHM ycjioBHMa, jjen03HU;HOHHM cpejjmraMa h THnoBHMa rj)an;Hja.

JlaKlie, npeKo cejjiiMeHaTa Je3epcKe rpyne JlyHaBCKor KJbyna Jie>Ke MopcKe 6a-
jjencKe Hacjiare y jjJHCKOpjjaHTHOM nojio>Kajy. C 063iipoM Ha to jja mopckh 6a3ajiHii
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KOHrjioMepaTii ceKy pasne iniBoe n HJiaHOBe je3epcKiix Hacliara, Moace ce roBopimi o
ep03HOHO0j, ojihocho eposHOHO—TeKTOHCKQOj fliicKopflaininjll.

BjncKa ci‘apocT je3epcKkHX Hacjiara y obom 6aceHy Mopahe ce h najbe pemaBaTH,
ajin HesaBiicHo oji CTapocTH MopcKiix cefliiMeHaTa. 3a cajia hx CTaBlfcaMO y jejiaH miipii
OKBiip: erepiiaH-ereHOypriiaH.

CjiaTKOBOfIHe nacjiare hctohho oji Beorpapa y cb3kom norjiejiy KopejiaTiiBHe cy ca
CTapiijiiM MHOneHOM Y 6ymoTHHaMa BaHaTa (MapiinoBiih), a iicto ce ojiiioch h Ha
Hacjiare y rponaHCKoj jienpeciijn.

HapaBHO, HH3 npo6jieMa ocTaje 3a jjajfca npoy'iaBaH.a. nopeji Beh iicTaKHyTHX y
TeKCTy, HeKQJiiiKo peun o nacjiaraMa Tima "u,pBeHe cepiije”. OHe cy BeoMa pacnpocTpa-
ibeHe Y je"epcKOM KOMiuieKcy Cpénje h KapaKTepiicTiiHHe, KaKo no cbhom cacTaBV n
nojioacajy Kojn 3ay3HMajy, tbko ii s6or Be3e ca reojiomKHM, reoMopcljojiomKHM n
ApyniM cfienoMeHHMa H3 BpeMeHa cBor nacTaHKa (TeKTomiKa, ByjiKami3aM, najieope-
Jtecf), KliiiMaT...). 3auyjio, oBe TBopeBHHe jio caj®a Hiicy 3aHHTepecoBalie ojjroBapajyhe
CTpyHii,aKe. OcBpTii o itiiMa y hckhm MojiiM pajioBHMa HMajy caMO opnjeHTaHiioHii
3HaTaj ii npiuior 3a najba npoyHaBaH,a.

YMecTO 3aKjj,yMKa y Be3H ca reojiHHaMHHKHM npoiieciiMa na npoyHaBanoM npoc-
Topy, jejjHo MiimjBeite: He Moace 6hth jiecj3HHHii,Hje o "TeKTOHCKHM cfia3aMa" 6e3 npeT-

xojhio pemeHe CTapocTH Hacjiara.
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This work presents a reinteipretation of drilling data for the terrain east of Belgrade, northem Serbia,
which contributes to the knowledge of the relationship between lake sedinientary (Egerian-Eggenburgian)
and transgressive Badenian marine deposits.

Key words: Lake Miocene, formation analysis, “red series”, volcanism, Belgrade, Veliko Selo-Slanci.
INTRODUCTION

Miocene sedinrentary deposits of Belgrade area have long been known about and studied.
Investigations east of the town, in Veliko Selo and Slanci region (Fig. 1) were carried out in
1977-78 by Kosovoprojekt along the intercepting tunnel route (O. Isakovi¢ and associates).
when twelve holes were drilled to depths from 66 to 219 nretres. A biostratigraphical study
was conducted by N. Krsti¢. and sedimentological by J. Obradovié.

Fronr 1992 to 1995. the present author prepared a study on rnajor geological explo-
rations in Neogene sedimentary deposits of Belgrade and surrounding areas from 1962 to
1991 under the Complex Geological Map (1:10000). Samples were examined from more
tiran 1300 boreholes; particular consideration was given to freshwater deposits and tlre
overlying Badenian marine rocks for their interrelationship.

Abundant information and various interpretations served to deduce a picture of the
lake sedimentary deposits in Belgrade environs. All geological, sedimentological, palae-
ontological and otlrer data (e.g. drilling) are contributions of respective authors, and mine
is the critical review of the concepts which I refute.

GEMINI Geological Institute, Karadjordjeva 48, 11000 Belgrade.
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HISTORY OF STUDIES

About the initial activities of the geological mapping in Belgrade and the Danubian
riparian area we are informed by Pavlovié¢ (1922). Under the subtit.le "The Older Terti-
ary” he states:”...An entirely new geological formation occurs, limited to only the village
areas of Veliko Selo and Slanci”.

'The section exposed in Kozara Irill at the first. Veliko Selo houses is very important for
stratigraphic location of these beds. There lie identified on fossils Second Mediterranean yel-
low, greenish-grey, locally much ferrnginous sands. The higher-lying sands are fmer-grained.
and overlie coarse gravel (1 m) which bear large ostreas. Mediterranean beds lie unconform-
ably over marlstone wiliich is locally laminate and shows plant imprints... This defmitely
confirms an older age of the beds underlying the Second Mediterranean; but., according to up
to date fmds. they cannot be stage-ckited witlrin the Tert.iary. In respect to the coal occurrence
in Srem, these are most likely sedimentary deposits of the First Mediterranean”.

"... At Pajstovica slope base, near the village of Slanci, a cutting of the road leading
to Belgrade shovvs bluish-greenish, sometimes reddish sandy clay, sands and slightly ce-
mented conglomerates”.

Under the subtitle "Second Mediterranean Stage” he vvrites:”... Going to the Bucvar
stream. and in Andjelkovi¢’s and Cenic¢’s quarries, Mediterranean occurs as pebbles and
cobbles, cemented wvith fmer pebbles wvhich contain ostrean shells... Serpentine cobbles
and even serpentine and dacite boulders spread over in the Todorovo Kladence stream
and on Dugo Bilo. I took them to be Second Mediterranean coastal product.s”.

The age of the clay-marl schistose series is differently interpreted by Laskarev (1931).
He assigns it to "Upper Oligocene Soa beds” (Stevanovi¢ and StangacCilovi¢, 1951).

Summarizing the earlier studies, P. Stevanovi¢ presented most information about lake
deposits of Belgrade area in many of his contributions. Thus, lithologic composition of
the Slanci Series. as he named (1951) these lake deposits, includes schistose, laminate
clays. bituminous clays, and platy marlstone, locally intercalated by tuff. Minor occurren-
ces of brovwn coal (also mentioned by P. Pavlovi¢) are found on slopes descending to the
Danube, at Kamenac and Provalija localities of Veliko Selo. The visible deposit. thickness
was estimated then at over 300 metres.

About the relationship between lake deposits and marine Badenian, Stevanovic¢
states: "If we compare lovver levels in the section, wvhich are without. fauna (2-19), and
the higher levels (20-25), which ean be dated Helvetian on the fauna, the graclual transi-
tion from ones to the others and the absolute conformability are eye-catching... What
makes a "boundary” betvveen them is the occurrence of somewhat coarser sediments
(gravels) in several levels and tuffaceous sediments in the lower, barren series”. The age
of the deposits, inferred from correlation and superposition, is "Burdigalian-Helvetian”.
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Within the "Slanci Series” sediments, "Buvar Conglomerat.es” are particularly im-
portant. Stevanovic¢ (1970) refers to them as follows:

“The entire Tortonian series is underlain by coarse serpentine conglomerate interca-
lated by gravel, greenish gravelly sandstone and red loam”. The thicfcness of the deposits
is up to 200 metres.

“The coarse-clastic conglomerate series takes a place which is neither Lajtovac
("Lajtovac Conglomerate” of the uppermost Tortonian) nor intraserial, nor littoral Tortoni-
an. It is a particular stratigraphic horizon which also occurs in Veliko Selo and Visnjica
areas over Burdigalian/Helvetian Slanci lacustrine series. The brown-red colour of depos-
its is also prevailing”.

And furhter on:”As seen in the outcrop at Bucvar, the Bucvar Conglomerate is not
only a basal series. but a stratigraphic horizon, older than the horizon with Aturia aturi:
like on Mechek Mountain and FruSka Gora, it is probably partly equivalent to the uppcr
part of the Slanci Series... BuCvar Conglomerates are marginal on the serpentine massif
and the Cretaceous bar of Torlak heights... and indicate strong epeiric rising before the
Tortonian marine ingression”.

These peculiar sediment.ary deposits are mentioned by Stevanovi¢ (1975), who delines
more accurately their chronologic order:”...Tliis is all the more so that the conglomerates take
the same place in the column as the uppemiost tuff horizons of the Slanci series”.

The Slanci Series is presented as a lake “Burdigalian/Helvetian” by Stevanovi¢ also
in the Geology of Serbia (1977), only under somewhat different palaeogeographic conditi-
ons and genesis of the deposits:”... corresponds to the lagoonal formation of banded marl-
stones at Tuzla and, not having any true limnic fossils, can be considered at least. partly a
semilagoonal "climatogenic formation” of semisaline lake type, which. palaeogeographica-
Ily, directly preceeded the Tortonian transgression”.

We shall mention the freshwater and marine Miocene of Banat in the wvorks by Dj.
Marinovi¢, especially their interrelationship and compositions.

Thus, in 1959. he wrot.e:"The first sediments to transgress mostly over crystalline
rocks are conglomcrates, agglomerates, and breccias. The series continues with prevailing
clays and marls. The low-lying “varicoloured series” consists mainly of greenish. partly
gravelly clay, and the upper horizons are of characteristic yellow. brovvn, red, even blue,
clays often wit.h an abundance of carbonate concret.ions and coal deposits.

“As has been known, a large part of the beds are continental, i.e. freshvvater depos-
its, but it could not be ascertained that these are only lake sediments. Sporadic ingressi-
ons quite likely occurred during the First Mediterranean, and certainly during the
Helvetian. Upper parts of the series of varicoloured clays and marls contain locally a
paucitv of foraminifers...”

And further in the same line: ”Most. of the volcanic products... lie wvithin the "vari-
coloured series” or under the finally proved Tortonian... Tortonian transgression was ca-
used by a significant subsidence of southeastem Pannonian basin during the Second
Mediterranean”.

The same author vvrote in 1962:”At the base of Tortonian. over a large extent. sedi-
ments were drilled...which were taken at first for Tortonian, but later were dated the older
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pre-Tortonian level of the Miocene. The lower compiex of the deposits, to 150 m thick
(Janosik). is composed prevailingly of debris, breccia. conglomerate. and less of sandy
clav. fme and very fme-grained sandstone, marl, etc. Remains of brackish or freshwater
fauna are sparse. viz.: Congeria, Linmeus, Planorbis, Unio, ostracods, etc., which indicate
the character of the sediments. The upper comples, which can be much thicker. also
contains conglomerat.es and sandstones, only less abundant.. Prevailing in the upper com-
plex are varicoloured (red. brovvn. yellow. dark blue) sands and clays wvith sporadic coal
occurrences and extremely many tuffs. Dacitic tuffs are characteristic of Banat region.”

The conclusion on the age. in the same vvork. reads:”Within the JanoSik-Jermenovci
petrolcum lield... basal parts of the series (coarse rocks)... (would) certainlv correspond to
the Lovver Miocene (Aquitanian-Burdigalian), and farther in the flanks (JanoSik) are
nevver product.ive parts (clay-sandy facies wvith tuffs) which are presently determined
Burdigalian concluding with the Lovver Helvetian. Petroleum is also contained in the un-
conformable Tort.onian”.

And another Marinovi¢'s information in the Geology of Serbia (1977):”Because in
many places unconlormable wvith botli under-and over-lying rocks. these deposits (earlv
Miocene) have been preserved only in narrow zones. usually only individual levels from a
few to tens of metres in thickness. Exceptionally, in marked troughs, as is one of south-
eastem Banat (Lokve-Jano$ik)... the thickness is exceeding 400 metres”.

A notable role in the mentioned investigations had N. Krsti¢. who used palaeontolo-
gical matcrial in biostratigraphic partit.ioning.

From the Biostratigraphical Report (1977), wvhich is the source of data for her later
vvorks. several examples on freshvvater deposits will be quoted:

Borehole V-150

- 145 m: Reticuiocandom aff. baljkovacensis. Potamocypris sp.. C,ypridopsis ?

sp.-"Freshwat.er Middle Miocene”.
29.9, 49.6. 104.4 m: “No launa. age unknown”.
126.8 m: Candona sp. juv.-"Freshwater Tert.iary”.

- 148.6 m: "small Iragments” Reticuiodona sp. ind.. llyocypris sp.-"Possibly Middle
Vliocene”.

- 169.9 mf'Age unknovvn”.

Borehole V-156

- 120.4 m: Candona sp. juv., Potamocypris sp. juv.-"Possibly freshvvater Middle
Miocene”.

-130.7 m: Cvprinotus kossmanni (1978=C. gr. grandi$), Reticulocandona nisseana
(\992=Mediocypris nisseana). Candona aff. pokomyi (1978. 1992=C. gr.
luminosa), llyocypris gr. errabundis (1978=/. aff. errabundis), Lynmocy-
tliere sp.. Mediocypris sp ind.-"Freshwat.er Middle Miocene”.

| think that microfaunal st.udies of the above author can be useful to respective spe-
cialists. For us. and lor the geology of the Tertiary of Belgrade area, much more impor-
lant is the methodologv used by that author.l

At this point | must give an explanation. Why some earlier works bv Dr. N. Krstic, which may be
outdated and deserve to rest in documentation funds, were given particuiar consideration? Those works set
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In her work of 1978 it is stated that "gravels with ostreas. with which begins bra-
chichaline regime, do not contain microfauna”. which was denied by the author herself
in the quoted preliminary report (1977): for interval 123. 25-30 m. in V-158. it
readsf'The most abundant specics is Cytheridea paracuminata paracuminata, and there are
sparse Rotaiia beccarii, Nonion boueanum, Asterigerina planorbis. Cibicides dutemplei,
Falunia plicatula, etc.-Refreshed Lower Tortonian”.

A similar denial of her own conclusion is found in 1992. only the age of the depos-
its is now Middle Badenian. supported by microfauna ("Sp. carinata Zone”).

Another nonsense of the same kind (1978). Samples from 95. 99 and 119 m of the
mentioned borehole are simply omitted, are not given in the table. and in 1977 were de-
noted as "Lower Tortonian”. The same happened with samples from the lowermost Bade-
nian in borehole V-150 (12 m) and V-156 (12 and 14 m). though all these samples
abounded ("countless™) in microfossils. Thus the author avoided to specifv the most im-
portant, lowest part. of marine deposits, which is nonetheless designated in the table as
"upper lagenid zone”. i.c. the first over the lake complex.

In the work from 1992. Krsti¢ stat.es that "Slanci Serics” in Grocka depression "lies over
the older Miocene”. Then "... these are continental scdimcnts in which lake (grey) and land
(reddish) deposits can bc distinguished. The two types of deposits altemate inegularlv both hori-
zontallv and vertically. with chaotic continental rocks prevailing”...”It is equivalent. to Lower Badc-
nian (lagenid zone). and perhaps Lfpper Kaipatian as well”.

From a de-ep borehole, Irom the depth bctween 1130 and 1300 m (J. Peri¢, Grocka 1984),
KneZevi¢ et al. (1994) describe "lake pre—Badenian deposits” on Jurassic rocks. These are

siltstones, sandstones and shales, and bituininous sedimentary rocks. Thc rocks are dated on
microfloral remains wvvithin the range "Chattian-Eggenburgian”.

The statement (Krsti¢, 1992) tliat "Slanci Series” in the given area lies "over the
older Miocene” is a glaring oversight. incongruous with the renown of the author. In a
borehole of Grocka. only one freshwater formation was identified, probablv equivalent
to "Slanci Series”. "unconformably and transgressively” overlain by Badenian marine
beds. The assigned age is sharply discordant with the dating by Krstic.

Finally, il must. be emphasized at this point: marine microfauna from many localities
of Belgrade and its environs was analyzed by O. Spaji¢, R. DZodZo, V. Markovi¢, M.
Petrovié. and others. Petrovi¢ (1987) deduced that Badenian deposits there consist of
Lower Badenian (lagenid zone). Middle Badenian (Spiroplectamina carinata) and Upper
Badenian (Bolivina dilatata. Rotaiia beccarii).

DRILLING DATA

Oi' a number of boreholes, only V-150 to the depth of 194 m will be considered. It
penetrat.ed all sedimentary members, and being best analyzed in laboratoiy. can be taken for
representative of the study region. Holes V—151/103 m, V-153/124 m and V -162/65.5 m were

the ground for a system, "new direction”, according to wvvhich most of lake deposits of Serbia, from the
Dauube in thc north to Macedonian in the south, are "equivalent to Lovver Badenian (lagenid zone)”.
Among many of these deposits, | emphasize: of various ages and derivations. there is tlie knovvn "Sianci
Series” near Belgrade (subject of consideration in this paper).
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drilled in lower-lying lake deposits; V—155/165.5 m entered most of lake deposits but not. the
contact with marine Badenian; V -156/175.5 m, excluding the lowest part.. penetrated through
the lake Miocene and the transgressive part. of the Badenian. Other boreholes (V-154, V-158
and V-159) were drilled in marine deposits alone.

The described section in borehole V-150 is a synthesis from the original
(Isakovié. 1978). excellent colour phot.os (drill-cores) from the same work, and very
useful sedimentological results (Obradovic¢, 1980), all repeatedly referred to in this con-
tribution. sometimes even without the mention of authors.

Section in borehole V-150/1997

To 6.8 m: Marine Badenian. Marly and sandy clays interbedded by sand and sand-
stone.

6.8 to 13.6 m: (sedimentary composition of the interval complemented by the author
from the section below Strana, Veliko Selo): group of beds of conglome-
rates. gravels. and sandstones. Conglomerate-gravels, medium to well
cemented, composed of roundish to flat pebbles, wwell rounded and poorly
sorted, grain sizes to 10 cm in dia. Derivation from various types of
Cretaceous limestones and sandstones, rarely cherls. quart.z...

Much prevailing are varies, mostly coarse, yellow to rusty gravelly sand-
st.ones. lenticular in shape, interbedded by argillaceous sandstones. sandy,
gravelly and marly clays and siltstones.

Binder in conglomerates and sandstones is sand-clay matrix to carbonate cement..
Fossil materials in conglomerat.es are Ostrea, in clays Carclium. in sand-
stones Chlamys, etc.

13.6 to 21.4 m: Fresh\vater Miocene. Low marly and sandy compact clays, light
green or whitish-yellow. interbedded by sand, sandstone. and sandy silt-
stonc. Locally indistinct horizontal lamination. Sediment.s include sparse
rounded to subrounded pebbles of chert. andesite...

21.4 to 90.0 m: Prevailingly massive coherent. clays, dirty yellow, red to brown, mottled,
sandy or low-marly, locally loigher in sand or passing to sandy marlstone,
siltstone, and sandstone. Close-spaced interbeds and lenses of gravel-conglo-
merate (0.3-0.6 m thick). or admixed to other sediments; varied grain sizes
(to 5 cm in dia.) and sorting. In several places (52, 55, 87. 89 m) sedi-
mentary breccia (to 1 m) in sandy matrix or carbonate cement.

Carbonates in mottled rocks in the forms of irregular grains, lenses.
laminae, “concretions”. CaCO03 in reddish, grey-green to brown siltst.o-
nes. or in the spaces among “lumps” and in “cracks” is contained by
2-12.4%, in gravelly sandstone (& 59 m) 10.1%, rarely to 20.7. 22. 34.
or 55.2%, in cement of gravel-conglomerate.

Clay constituents: montmorillonite, bentonitic content., illite, low dolomite and
kaolinite; often limonite. Gravel-conglomerate constituents: serpentinit.e. chert:.
quartz. Mesozoic sandstones, limestones, ...
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Volcanogenic sedimentary rocks are represented by tuffs at 67 m (4.2 m
thick) and tuffite at 60, 75, 81 m. The rocks consist of quartz. feldspar,
biotite, low dolomite, and host rocks in tuffite.

90.0 to 96.0 m: Altemation of preceeding massive mottled sandy and gravelly clays
and siltstone with grey and grey-green marly clays and clayey siltstones.
The latter in indistinct lamination, with CaC03 contents of 24.9 to 28.2%
(at 93 and 95 m).

96.0 to 146.0 m: Altemation of grey and grey-green marly clays and siltstones, spo-
radically bituminous, and frequent tuff and tuffite.

Carbonate contents in marlstones and marly siltstones at 97-105 m is
from 23 to 27%; in sandy and marly siltstones (at 105-115 m) to 26%,
and in clays (in laminites, 121-122 m) about 6% CaCO03.

Clay minerals: montmorillonite, rarely kaolinite, illite. Volcanogenic min-
erals are noted in this interval (at 133, 137 m). <

146.0 to 156.0 m: Altemation of unstratified claystone, more or less coaly. int.erbed-
ded by stratified light grey marly clay to marlstone. Lower part of fat
and schistose clay wit.h 12.3% of CaCO03.

Clay composition: montmorillonite, illite.
Volcanogenic zeolite at 153 m.

156.0 to 159.3 m: Brown coal thin-bedded to laminate, prevailingly dull, and also
interbeds of semibright coal. Lovver in the interval, passing into clay coal
or coal clay with 8.9% of CaC03.

Clay: montmorillonite, illite.

159.3 to 171.0 m: Altemation of light grey and brown clays, unstratified fat, more or
less coaly. Sporadic veinlets, and possibly thin coal seams (poor coring!).

171.0 to 194.0 m: Brown-yellow, red or grey, irregularly coloured, mottled sandy
and silty clays to clayey siltstone.

Sedimentary deposits are massive, indurated, nodular, with visible irre-
gular grains and "lenses” of compact shale/siltstone.

Carbonate contents: 2.1-8.4% (above 175 m) and 3-12.7% CaCo3 (at
about. 180 m). The silty fraction includes small quartz grains and low
feldspar.

Clay: montmorillonite, illite, kaolinite.

STRATIGRAPHIC AND FORMATION ANALYSES

Miocene lake deposits. referred to so far as "Slanci Series”, are located east of Belgrade,
in the Danubian meander, around Veliko Selo and Slanci. They crop out on the surface, and
are identified by drilling. The deposits dip to west-southwest, 250/15-20-35°. The total knovvn
thickness of the deposits is estimated at 350-400 metres (fig. 2)

Being cont.inuously deposited rocks, but. significantly varying in sedimentological and
geodynamically superposed stratal continuity, the deposits will be considered. observing
the tradition (P. S. Pavlovi¢. P. Stevanovic), under the name of LACUSTRINE GROUP
OF THE DANUBE MEANDER.
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Veliko Selo Formation

This formation is the lowest up to date approachable deposit of the study area. It
was found by drilling north of Veliko Selo, in borehole V-153, at the depth from 28 m
to 124 m (thickness 96 m), in V-151 a. 25-103 m (thickness 78 m), in V-162 to the
depth of 65.5 m. in V-155 at 111-167.5 m (thickness 56 m), and in V-150 at 171-194
m (thickness 23 m).

The thickness of tliis formation deposits is est.imat.ed at 150 to 200 metres, or possi-
ble greater.

Prevailing in the formation are mottled sandy and gravelly clays, which altemate wvith
sands, sandstones and siltstones, rarelv marly clays and marlstones. The deposits have
short-spaced interbeds and lenses of varied gravels and conglomerates, wliich give them the
character of a prevailingly clastic lormatiori. Volcanogenic sediments are also identified.

- Mottled sandv clays, brown-yellow, rusty or red, rarely grey, unstratified and
compact. with characteristic lumpy structure. The clays contain very low carbonates:
CaCoO, 2.1-12.7%, rarely to 40% in marly deposits. Carbonate is contained in irregular
grains, lumps. lenses. or “concretions” in compact, low-marly clays and siltstones. Cla>-
minerals: montmorillonite, rarely illite and kaolinite.

- Sands. slightly cemented to compact sandstones, are found in small interbeds and
lenses in the mentioned clays, 0.2 to 3 m thick. Silty fraction contains small quartz
grains. fragments of chert. and Cretaceous limestones, low feldspar, mica, etc.

- Gravels and conglomerates are found in cm-m lenses, often in small accumula-
tions and single grains scattered in clay-silt.stone host. material. On the vvhole, sediments
are sorted. particle roundness variable from well rounded to subrounded to subangular
(breccias). Particle sizes up to 5 cm in dia.,, mostly well rounded in clay—silt matrix,
rarely in carbonate cement.. Derivation: Mesozoic limestones and sandstones. cherts and
serpentinites. Clay matter: montmorillonite, illite, rarely kaolinit.e. Pyroclastic sediments in
the formation are represented by tuffs and t.uffites. Several beds of tuff, green-grey. of
characteristic glassy lustre and conchoidal fracture, altemate wvith clay (montmorillonit.e)
beds of the same colour. Whitish tuff is registered (0.3 m) in the same hole at 61 m.
Tuffite is registered in V-155 at the depth of 146.9-148.8 m. Minerals of volcanic origin
are also noted in many depth intervals.

- In V-151, at the depth of 61 m, tectonic breccia wvas recognized with calcitc
veins-a result of newer faultings, quite common in the region.

Retrospect ol' sedimentation conditions. Sediments of the Veliko Selo Formation
vvere deposited in the earliest stage of the lake basin formation. The sedimentation area
was then rapidly filled wvith dominant.ly coarse materials from a close. tectonically and
morphologically diversilied land. The so-called "varicoloured sediments”, by their chara-
cteristics: colour. high coarse-clastic content. "unstratified” struct.ure, very low carbonate,
etc. should be better termed Terrestrial-lacustrine’ than lake deposits in the proper sense
of the word. because the bulk of sedimentary material is of alluvial-proluvial derivation.
Only. the deposition always t.ook place in the lake.

Nothing is yet known of the deposits under the described formation. or of the depth
of the palaorelief. It is probably not deep.
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LJnlike similar deposits upper in lhe lacustrine group. the described rocks seem to be
harder. more compact, i.e. more altered in diagenetic processes under a significanl influ-
ence of tectonic events, volcanism and possibly hydrothermal processes. On the whole,
these are the "red series” type rocks (synt.ectonic formations of Pomoravlje. et.c.). fomied
in a shallovv sedimentation environment. vvhere the littoral and consequently the lake floor
vvere unst.able..

Slanci Formation

The formation consists of two members: lower, coal measures (horizon). and upper,
Lacustrine pelite.

The coal measures. 146-171 m deep (25 m thick) in V-150. 23.8-28 m deep
(lower part of the horizon of 4.2 m) in V-153, 85.8-111 m depth of 152-175.5 m (23.5
m thick) in V-156 wvhich bottomed in the lower part of the horizon.

A detail section through coal measures in V-150 is described before. The composi-
tion is similar in other boreholes.

The calcimet.ry of rocks gave low contents; CaCO? 2.5. 6.4. 8.9%. Clay: montmori]-
lonite. illite. Volcanogenic minerals were again noted.

The coal measures were 24-26 m thick, 30 m at the most. and what would be the
coal seam about. 3-3.5 m. Megascopically, because analyses are lacking, it seems to be
brown coal, dull lo semibright, much interpartitioned by gangue interbeds and lenses.
Some minor exploratory vvorks were once carried out in the area (in coal bed outcrops),
which suggested that the coal occurrence may have an economic importance.

Lacustrine pelites are typical lacustrine facies. Referred to so far as '‘Slanci Se-
ries”. they are presently taken for the principal member of the Slanci Formation. These
are medium-to thin-bedded marly clays and marlstones to laminate bituminous "schists”,
densely interbedded by volcanogenic sediments. liie deposit sect.ion was sludied in bore-
hole V-150, at depths from 90 to 146 m (56 m thick), in V-155 from 17.8 to 85.8 m
(68 m). and in V-156 from 102 to 152 m (50 m). The total thickness of the deposits
varies between 50 m and 70 m.

Few more sedimentological information about the deposits in V-150, which is de-
scribed earlier in this work. Although generally rich in carbonates (calcite, dolomite),
CaCO03 distribution is uneven: 6-12% in argillaceous and 20-59% in marly deposits. In
laminate rocks, carbonate is often represented by dolomite-dolomitic marlstone2 .

- Occurences ol' laminate, “foliate” deposits of mm-thickness, are quite common.
e.g. at depths of 104. 115, 121, 122, 123, 126, 136, 137, 140, 144 m, which bear organic,
bituminous matter. The bituminosity of deposits is low; there is no information of it be-
ing studied in more detail. Clay minerals: prevailing is montmorillonite (of bent.onit.ic
derivation) over kaolinite and illite.

- Pyroclastic sediments are a common member in this part of the Slanci Formation.
These are whit.ish-yellow tuffs, grey to brown tuffites, and various other rocks wit.h vol-
canogenic admixture. Compact, white dacitic tuff composed of devitrified volcanic ash.

2 For carbonate deposits in lacustrine Neogene of Serbia refer to J. Obradovi¢ et al.
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and grains of plagioclase. quartz. biotite, homblende...are found at 96-97.3 m. Indications
of synsedimentation volcanism at depths of 103.6, 111, 113, 115, 118, 123.4, 137.6 m are
zeolites (clinoptilolite. analcime). There probably were more similar occurrences but tlie
entire borehole section could not be better analysed in laboratory .

Rocks of this formation often contain carbonised plant detritus, remains of flora and
ostracods, and pyrite veinlets and impregnations. Fossil materials from the deposits are
presented by other authors.

Sedimentation conditions. Follo\ving a rapid sedimentation. the Slanci Fomiation
marked a stage of notably slower deposition. The palaeogeographie circumstances
changed: low and slightly jagged coastal land, long transport of terrigenous materials, and
sediment supplv slower than the gently drowing sedimentation area.

The coal measures (coal horizon) consist of lithologically characteristic marsh sedi-
mentary facies vvhich fomied and existed shortly above the lake borderline.

That individualization of coal measures was justified is also noted by Obradovic
(1980, book II. vol. 3) who writes:’The presence of coal and coal clay marks conditions dif-
ferent trom the lake regime”. and t.hey were individualized in the Report as member 86.

What has been stated on lacustrine pelit.es would suffice for a reconst.ruct.ion of the
conditions under which the deposits were fomied. This is ,a typical lacustrine fomiation
(in the proper sensc of the word) laid under specific conditions. Pelite fomiation was
controlled by chemogeneous. palaeoclimatic and ot.her agents, in addition to physical ones.

Characteristic occurrence of laminate clay-marl sediments, "banded to foliaceous”,
can be explained by moderately alkaline reducing environment.. The sediments wcre depo-
sitcd in a calm, relativelv deep lake environment., earbonate-rich, with sporadic break in
vertical water circulation and anaerobic conditions (when kerogen and sulphides were
formed). This sedimentation could be dominant.ly chemogeneous-biogeneous. and the
principal factor of material transport would be fine laminar flows.

According to Obradovi¢ (1980), “lamination designates lake deposits in calm sedi-
mentation conditions. The occurrence of organic matter and plant remains is associated
with the humid climate...Banded strat.ification is associated with periodical, seasonal
changes wvhich are manifested in the composition and volume of sediments...”.

A significant rate of volcanogenic sediments in almost all intervals of the Slanci
Fomiation just.ifies its “volcanogenic” at.tribute.

Formation Bucévar Clastics

Deposits of this fomiation lie over lake pelites of the Slanci Formation, and under
transgressive part. of the marine Badenian. Only partly exposed on the surface, the depos-
its vvere drilled in Veliko Selo-Slanci area. They were reported by P. Stevanovié¢ also
under marine deposits. in deep gullies between Torlak, Kumodraz and Kaludjerica, and
are particularly mentioned from the Bucvar stream. a Zavojnicka Reka left tributary.

Bucvar clastics are registered in V-150 at depths from 13.6 to about 90 m (thick-
ness about 80 m). in V-156 at 15.6-102 m (86.4 m), and possibly in V-155 at

' For more details on this subject see Obradovi¢ et al. (1995) (cum lit.).
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11.4-17.8 m (6.4 m). The total thickness of the formation vvould be about 100 metres. or
possiblv much greater; Stevanovi¢ estimates it to 200 metres.

Dominant formation constituents in the mentioned boreholes are massive and com-
pact. mottled, coarse sandy clays wvith interbeds and lenses of sandstone, siltstone. sand.
gravel, conglomerates. Carbonate contetn is always lowv, slightly higher than in sandstone
and conglomerate cement. Clay minerals: prevailingly montmorillonite. bent.onitic compo-
sition. rarely illite. Limonite is a common rock constituent..

- In addition to red and brown unstratified nodular clays. the fomiation rarely includes
minor occurrences of bedded marly sediments, mainly in the beginning of the section (V-150).
'I'nese are marly and sandy siltstones. clayey marlstones, tuffaceous marlstones. etc.. grey or
grev-green in colour. Carbonate content in these rocks is variable 35-55.2-60.1%. Mottled
ciavs and marly sediments gradually pass one into the other. Onlv rarely the sediments show
horizontal lamination, in V-150 at 20, 68.9, and 82 m of depth.

- Gravels, uncemented. slightly cement.ed to compact conglomerates are common in
the formation. In V-150, they are registered in more than 15 levels. thickness varying
Irom 0.1 to 1.8 m. at depths: 30-31, 34. 35.4. 36-37.8, 39 (br). 43. 44.3. 52 (br). 54.9.
55.5 (br), 71.4. 76. 77.4. 87.2 (br). 89.9 (br) m. The material is poorly sorted. composed
of rounded and subrounded to subangular grains-sedimentarv breccias (br). The binder is
sand-clav matrix or calcite cement. (8.3-33.9%. even up to 55.2% CaC03). Clay minerals
arc mostlv montmorillonite. then illite and rarely dolomite. Derivation from serpentinite.
chert. quartz, various types of Cretaceous limestones, sandstones. etc. Grain size: from
line-to coarse-grained varieties (up to 10 cm in diameter).

- In V-150, coarse-graincd clastic material is often scattered in sandstones, silt-
stones and marlstones. at depths of about 20 m, 41.6 m (at rate 18.9%). 48.8 m (13%).
59.1 m (13.7%). etc. Sandstone and siltstone are medium to well cemented. most.ly in
carbonate (CaCOa 7-12%). Clay minerals: commonest montmorillonite. then illit.e. subor-
d.inatclv dolomite and kaolinite.

- Coal clays are noted exceptionally in the formation (V-150), at the depths of 48.5
m and 63.7 m (0.4-0.5 m thick).

- Pvroclastic deposits are a common member of the formation. If compared, the
drilling data for V-150, V-155 and V-156 show a dozen of volcanogenic rock horizons.

- In V-150, at depths of about 60 m, 67.1-71.3 m (grey dacitic vitreous tuff. 4.2 m
thick). 75.6, and 81.1 m. lie tuffs, tuffaceous siltstones, marlstones and shales. wvith vari-
able percent of volcanic component. which contain quart.z. feldspar. homblende. bioatite.
zeolite. Volcanogenic sediments are indicated by montmorillonitic clay of bentonitic com-
position. noted in defferent sediments and levels.

Another distinction of the fomiation will be mentioned. It is the occurrence of sub-
aqueous slides and rearrangement of materials of m-sizes in V-150 at 82 m and in
V-156 at about. 70 m. Peculiarly. both features are noted in fme sediments of the "vari-
coloured series”, betvveen coarse conglomerate and sedimentary breccia horizons, wvhich
has a logic of its ovwwn.

The upper ten metres of the "Slanci Series” in Stevanovic's temis (members 16-19 in the
section from 1951). along the road through Veliko Selo. are composed of rasty to brovwn. mot-
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tled sandy clays altemating with V'arigrained sandstones and gravel-conglomerat.es (grains to 10
cm). The deposits include the earlier seen tuffs, tuffit.es and bentonic clays. In the liglit of the
present study, the mentioned deposits would belong to clastics of the Bu€var Formation.

Sedimentation conditions. Unlike the preceeding pelitic and bituminous deposits of
calm sedimentation and true lacustrine facies, this formation marks a great change in the
basin. 'I'ne lake regime still prevailed at the beginning, vvhen carbonate sediments were
deposited and few small (less than 1 m) laminate horizons. These deposits, hovvever, are
already dominantly eomposed of mottled nodular sandy and clayey rocks altemating with
a few horizons of gravel-conglomerat.es and breccias. The provenance of coarse-clastic
rocks are alluvial-proluvial cones and debris from high basin sides, which also wvere
source of deposits in the shallowest lake littoral area.

In any case, this formation marks rapidly changed conditions in the basin, which are
not any more “lacustrine”, and are even more different from those of marine deposits
(dovvn-upvvard increasingly stable sedimentation regime). Turbulent conditions at the end
of freshvvater deposition prevailed both on the margin and in the sedimentation area. Ob-
viously. both the margin and the floor of the basin wwvere rising, accompanied by shocks
and not distant volcanic (and possibly also sublacustrine-Stangacilovi¢) activity. It is hy-
pothetized that the fomiation possesses signs indicative of hydrothermal processes on the
basin's margin. and its floor as well (a problem for study).

In some intervals, especially (so it seems) in the upper parts of the deposits. sedi-
mentary materials are less stratified, "chaotic”, and turbulently piled, and spaces among
grains and "fissures” subsequently filled with carbonat.e...As if parts of deposits, after
having been laid. had gone tlirough a stage of vveathering! At any rate, this fomiation
wvould mark the basin filling and virtually its devastation.

Individualization of this formation is presumed logical also from the facial analysis
aspect. Bucvar clastics are by no means "fluvial riverbed facies” (typical "Quatemarologi-
cal” approach!). but a polyfacial complex with all members deposited in the same lake
and under the same complex palaeogeographic conditions.

ON THE AGE OF DEPOSITS

As has been explained, freshwater deposits vvere dated mostly on the basis of super-
position in relation to marine Badenian. For P. S. Pavlovi¢ the age was "First. Mediterra-
nean”, over which marine deposits were unconfomiable. Laskarev dated the deposits “Up-
per Oligocene”. Stevanovié¢ maintains tliat the deposits are conformable and in gradual
transition, inferrently “Burdigalian-Helvetian”. Krsti¢, similarly, assuming “gradual transi-
tion”, detemiined the “Slanci Series” age, which was as wavering as her knovvledge of
the age of marine deposits. Freshvvater deposits were at first “lovver lagenid zone” to set-
tle to "Lovver Badenian. and perhaps Upper Karpatian”... Where this author is concemed,
peculiarly. she never tried to prove gradual transition by biostratigraphical methods.

One of quest.ions of the relationship betvveen the st.udied lake deposits and marine
Badenian, in my opinion. was direct.ly related to refreshing. In this connection, on the ex-
ample of borehole V-158, Krsti¢ (1977) states: “Within (then) Lower Tortonian. gradual
downward refreshing can be traced (!).... that is freshvvater ‘Slanci Series’ graduallv
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passes into marine Tortonian”. However, ostracod representatives in the same borehole are
registered nol only at the depths of 123 and 120 m. but also at 99. 95, 83, 77, 57,...
through to the first. sample from 17 m. Moreover, there are more ostracod elements is
newer than in older Badenian horizons, and most are in the “Upper Tortonian” which is,
according to her, “refreshed to much refreshed”. This obvious sequence of refreshing has
not in the least affected the concept of Krsti¢!

Evidently, the mentioned elements have no. not even “gradual”, relation with fresh-
water deposits, but are common indications of the varying salinity in the environment and
of the coastal land influence in this region of the Paratethys, in normal marine deposits of
the Badenian, vvhich has long been known.

For “gradual transition” based on microfauna, a rough outline will be used. In bore-
hole V-158 (Badenian from 0 to 123.3 m), from the depth of 119.9 m. in addition to
fifteen dominant representatives of true marine conditions (foraminifers, molluscs, echi-
noids) five ostracod species are stated. From 123.3 m, i.e. the earliest marine deposits'.
besides eight marine representatives, only one ostracod species is mentioned (Cyt.heridea
paracummata paracuminata). First freshwat.er ostracod is registered at 129.8 m, i.e. under
the basal conglomerat.es (Reticulocandona aff. baljkovacensis, which was reidentified into
R. visnjicae). The following interval with ostracod fauna was 137 m deep (Potamocypris,
llyocypris. Cypridopsis). Note that both finds are from the Bucvar clastics formation.

The first freshvvater ostracods in V-156 are registered in lacustrine pelites of Slanci,
about 104 m and 115 m far below marine basal conglomerat.es. In V-150. about 1 m un-
der basal conglomerates, first. freshwater ostracods (ReticuJandona, Potamocjpris. Cypri-
dopsis) wvwvere noted in Bucvar clastics, and again about 113 m and 135 m deep under
them in Slanci lacustrine pelites. This is how the “gradual transition” vvould look like. in
the quantitative terms of course. There are no data (readily available) from surfece out-
crops. All relevant. information is quot.ed from Krsti¢ (1977).

If a relationship, generic of genealogic. betvveen the cited freshwater ostracods and
those from marine deposit.s (from the assortment. of the author: Callistocythere, Pterigo-
cythereis, Cj'therella. Aurila, etc.) vvere studied, their possible continuity, or discontinuity,
in the basin could be more said about. As far as | know, such studies have not been
made in this country; all is limited to fauna registration and the efforts to accord by any
other method (concluding with “oral communication”) the age of deposits with clirono-
stratigraphies of some of neibouring countries.

Unlil we set to study the developmenl. of fossil faunas in particular sedimentation
and bionomic conditions, we think we are ent.itled to a conclusion of the examined lake
sedimentS: so far there have not been biostratigraphical evidences of continuous sedimen-
tation from freshwater deposits to marine Badenian. At the same time, an ambitiously
conceived project of biostratigraphy of freshvvater basins in Serbia. based on ostracods -
more than modest and uncertain faunal remains. is a. present a. the intention level.

The solution of the Slanci, Veliko Selo, Bucvar. and other freshvvater rocks of Ser-
bia age-problem is essent.ially in disentangling their relationship wvith marine deposits
(conformity. unconformity), and in facial and formation analyses. Biostratigraphical as-
pects. no doubt, will always be inavoidable.
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Taking into consideration the erosional unconfbrmity (and quite obviously angular as
well) between marine Badenian and lake beds, freshwater deposit.s east of Belgrade can
by no means be equivalent to "Lower Badenian and perhaps also Upper Karpatian”, but
are cert.ainly older. The dating in KneZevi¢ et al. (1994) within the range "Chat-
tian-Eggenburgian” seems generally acceptable. Fundamentally the same "pre-Tortonian”
age of the Yugoslavian part. of Banat was proposed by A/larinovi¢ (1962): ;Lower Mio-
cene conclusive with Lower Helvetian”, not to mention the lirst studies of P. S. Pavlovi¢.
Without pretension to fix the age, which remains to be a problem, we are convinced that
the lacustrine group deposits of the Danube meander can be considered within a wide
range: EGERIAN-EGGENBURGIAN.

I vwould not presently go into the problem of lake deposits dating on plant remains.

CONCLUSION

Lake Miocene deposits near Belgrade, so far referred to as the “Slanci Series”, ;ire loca-
ted in the village areas of Veliko Selo and Slanci enclosed by the Danube meander. Being
continuously deposited rocks, but significantly varying in sedimentological and geodynamic su-
perposition. they are present.ly termed LACUSTRINE GROUP OF DANUBE MEANDER.

Veliko Selo Formation is the lowest knovvn part of freshwater deposits. Their thick-
ness is estimated at 150-200 metres. and could be greater.

Prevailing sediments in the fomiation are varicoloured (yellow-brown, rusty, red) sandy
and graveliy clavs. more massive than bedded, which alt.emate with sands. sandstones, and
siltstones. rarely with marly clays and marlstones. The deposits are densely intercalated or
enclose lenses of varied gravels and conglomerat.es, giving them the character of a dominantly
clastic fomiation. Occurrences of volcanogenic sediments. tuffs and tuffites, are also identilied.

The Veliko Selo Formation was deposited in the initial stage of the lake basin for-
mation. when the sediment.at.ion area was rapidly filled mostly with coarse materials from
a close, t.ectonically and morphologically varied land.

Slanci Formation is represented by two members: lower. coal measures, and upper.
lacustrine pelites.

The coal measures are composed of various clays (swamp facies), coal. marlv. fat
and schistose. locally with veinlets and thin coal interbeds. The coal bed. in the upper
part of the measures, consists of brown coal, 3-3.5 m thick. but much parted by gangue
interbeds and lenses. The thickness of coal measures is 26 to 30 metres.

Lacustrine pelites are type lacustrine facies believed to be the principal member of
the fomiation and of the entire lacustrine group. The rocks consist. of well stratified marlv
compact clays and marlstones to laminate bituminous “schists”, with frequent occurrences
ol' dacitic tuffs and tuffites. The fossil content. in the rocks includes sparse ostracods. fish
bones. and floral remains. The deposits vary in thickness betvveen 50 and 70 metres.

Bucvar Clastics lie over lacustrine pelites of the Slanci Formation. In the lovvest six
metres or so. there is a gradual transition of altemating marly rocks and “varicoloured”.
prevailingly clast.ic deposit.s. Dominant constituent in the formation is massive, mottled
(yellow, red to brovvn) sandy clay with interbeds and lenses of sandstone, silt.st.one,
gravel, and conglomerate. Carbonate is always low (below 10%).
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Gravels and eonglomerat.es (to sedimentary breccias) are common in the formation.
deriving from serpentinite, chert, quartz, varied limestones, sandstone... Size range: from
fine- to coarse-grained, and in BuCvar area to metric boulders. Pyroclastic sediments are
a frequent constituent of the formation, composed of dacitic tuff and tuffite in dm-m
beds. The t.otal thickness of the fomiation deposits in the study area is up to 100 metres.
H is much greater in the BuCvar stream zone.

This fomiation is a manifestation of rapidly changed depositional conditions, wvhich
ceased to be "lacustrine”. The inference is that its sediments marked the filling of the ba-
sin. and the termination of its existence.

The way the Bucvar Clastics vvere situated betvvecn the Slanci Fomiation and the marine
Badenian, and their genesis, are a distinct evidence of the discontinuity and unconformity be-
tween lacustrine and Paratethyan deposits. The concept of 'Bucvar conglomerates” as a l'omia-
tion of particular stratigraphical importance from the uppemiost. “Slanci Series” and from the
time “before the beginning of marine ingression” is also present. in Stevanovié’s works.

Geodynamic processes in the geologic history of this basin can be summarized as
follovvs:

- During the formation of the basin, coarse-clastic sediments of the Veliko Selo Fomia-
tion were deposited. The pre-Miocene land area was cought in regional radial tectonic move-
ments, wvhich led to the formation of a tectonic depression. Sedimentation accompanying the
displacements evolved in shallow water (not “dry land”) environment wvhich continuously and
rapidly deepened wvith the subsiding lloor, preceeding thus the freshvvater lake.

- The Slanci Formation marked an essential change in the palaeogeographic conditions of
the region. wliile lacustrine sediments wvere deposited in the basin. The gentle drowing of the
basin floor was balanced by deposition of line pelitic and organogenic muds.

- Regional rising, a. first. slow, then faster, closed deposition of lacustrine pelit.es. It
resulted in rapid basin shallovving and filling wvith coarse-clastic deposits of the Bucvar
Formation. At the end of the stage, the regime in the region was delinit.ely continental.

- “During the Second Mediterranean, a large area of the southeastem Pannonian ba-
sin wvas involved in significant (epeirogenic, note by D. D.) subsidence, which resulted in
Tortonian trangression” (Marinovi¢, 1959).

Sedimentation. between the stage of rising (basin shallovving, “termination”) and the
stage of block subsiding before a marine ingression. cannot be gradual, because the two
processes have opposite geodynamic directions. Either stage was marked by different pa-
laeogeographic conditions, depositional environment and t.ype of facies.

Hence, sediments of the Lacustrine Group of the Danube Meander are unconforma-
bly overlain by marine Badenian deposits. Because marine basal conglomerates intersect
various levels and units of lacustrine deposits, the unconformity may be erosional, or ero-
sional-tectonic.

A more accurate dating of lacustrine deposits in the basin is yet. to be solved, but ir-
respect.ivelly of the marine deposit age. They are placed for the time being wvithin a broad
range: EGERIAN-EGGENBURGIAN.

Freshvvater deposits east of Belgrade are correlative in all respects with tlie early Miocene
in boreholes of Banat (Marinovic¢), and the same goes for deposits in Grocka depression.
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Of course. many problems remain to be further studied. Additionally to those menli-
oned in the lext. a few more words about the “red series” type deposits. They are wide-
spread in the lakc complex of Serbia and are characteristic, both in composition and po-
sition, and in association with geologic. geomorphologic and other phenomena from thc
time of their formation (tectonics, volcanism, palaeorelief, climate...). Peculiarly. respec-
tive specialists have not. taken interest in Ihese format.ions. References to them in some of
my works are only contributions to their study.

Instead of the conclusion conceming geodynamic processes in the study area. an opinion:
no definilion of "tect.onic st.ages” can be given before the age of lhe deposits has been solved.
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