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nAJIEOHTOJIOrHJA-PALEONTOLOGIE

3H A ,IAJ IIP()yM \H AH ,A nPETAJIO*EHHX IIAJIHH0!V10P<I>A
- I I  I I p e T a j io K e H e  iiajiH H 0M 0p({)c M e3 0 3 0 HKa h  n a jie o r e H a  

y iie o ren H M  ce/jnM ciiTH M a B oJb o/i,h h c

o«

HBaHa A. ,H,yjiHha* h HHKOJie K. naHTHha**

IIpHKa3yjy ce npcrajiO)KeHe na.iHH0M0p([)e Tpnjaca, jype, j o a e  Kpejie, ropn.c Kpejte h najieorena y ccjih- 
MeHTHHM TBopeBHHaMa noH>er MHOnena, 6anena h noHTa BojiiojiHiie.

K .byi«c pciH: jjoihH mhoucii, fiajjcn, noHT, najiHH0M0p(J)e, npeTajio>KaBaH.e, Tpnjae, jypa, Kpejia, naJieoreH.

npoy'raiiajyhH npeTajio>Keiie h TpaHnopTOBaHe c^ocHJie y ({ )a n ep o 3 o jcK H M  ccjjh- 
MeiiTHMa naH TH h h jjp. (1991), nopejj ocTajior, yKa3ajiH cy h Ha cTpanirpa(J)CKH 
3ana’iaj npe-rajio>KciiHX cfjocnjia y HeoreHHM HacjiaraMa.

36or Tora cy nocJieflibnx roj(Hiia, najiHHOJiouiKa Hc ipa>KHBaH>a y BojBojjHHH (cji. 1) 
ycMepeHa h Ha iipoyHaBaii>e npeTajioaceHHX najiHHOMopcJia y ce^HMeiiTHMa HeoreHa. 
O'ieKvje ce #a he fle'rajLatia najiHHOJioniKa npoy’iaBaH>a obhx Hacjiara, yKJbynyjyhH h 
pe3yjiTaTe npHMeHe jipyrnx MHKp0najie0HT0Ji0iiiKHX MCTO^a (y3 KopeJiannjy ca cc^h- 
MeHTHO—neTpojioniKHM npoyHaBaii>HMa) jjonpHHeTH hobhm ca3HaH>HMa o reojiouiKHM 
36iiBaibHMa, KaKO y  neoreHy TaKO h y  paHHjoj reojioniKoj HCTopnjH obhx npocTopa. 
3Hanaj obhx HCTpa)KHBaii>a je  BHuiecTpyK. Hopej( Tora h ito  Mory jjaTH 3iia'iajiie 
nojjaTKe o iiajieoreorpacjjcKHM npHJiHKaMa Ha KonHy, nopeKJiy TepHreHor MaTepnjajia h 
npaBny najieoTpaHcnopTa, npoyMaBaH>a iipeTajiojKennx npeHeoreHHX iiajiHiioMopc^a 
Mory ji;onpHHeTH ycneniHHjHM cipaTHrpacJjcKHM  HHTepHpe ranHjaMa. Objic j e  HapoHHTo 
BajKHO noMeHyTH HejjoBOJbHO npoy'ieii "npe6ajjencKH" komhjickc TepHreiiHX ccjjhmc- 
HaTa y BojnojjHiiH. Pa3MaTpaH>HMa o  3HaHajy ob3kbhx npoyHaBaH>a Tpe6a jjojjaTH ĵ a 
nperrajio*eH e najuiH0M0pcj)e h jjpyi H npeTajioaceHH cJjochjih npejicTaBJbajy h saiiHce o  
CTapnjHM CCJIHMCHTIIHM TBOpeBHHaMa (l!>HXOBHM Mai'HHHHM CCJHIMCHTHMa) Koje 36or

 ̂IIH C IIA O TA TA C ', CyTjecKa 1, Hobh Cafl.
HncTHTyr 3a perHOHajiHy reojiornjy h najie0HT0Ji0rHjy PyjjapcKo-reojioniKor (f)aKyjrreTa, YHHBep3H- 

reTa y Keorpajjv, Ka.MciiH'iKa 6, Beorpaji.



H>HxoBor n o T n y H o r  h jih  flejiH M H H H or p a 3apan>a h hcm o y  M o ry h H o cT H  #a y  obhm  
n p o c T o p H M a  n p o yn a B a M O .

Cji. 1 .1'corpa(|)CKH nojio>Kaj JiOKajiHocrH 
Fig. 1. Oeographical position of localities

PE3yJITATH ;i()C \  IAHni>MX HCTPA*HBAH»A

naJiHHOJiouiKHM n c ripa>KHBaii>HMa H eoreH H X  T B opeB H H a Boj BO/jHiie /leTepMHHiicaHe 
cy npeTajioaceHe aconHjanHje iiaJ iH n oM op cjia  ipnjaca (? n e p M O -T p n ja c a ) ,  jype, floite  
Kpe/ie, ropibe Kpe/^e h najieorena. J],o ca/ia nocTHrHyTH pe3yjiTaTH 0M0ryhaBajy //a ce 
carjie//ajy ocHOBHe KapaKTepiicTHKe npeTajio>KenHX acoi;njanHja iiajiHiioMoptjja H3 ce/(H- 
MeHarra /;oH.er MHOijeHa, 6a/;eHa h noHTa. Ba*HO je HCTahn /ja cy nocjie/jibHX ro/jHHa Ha 
npocTopy BojBO/iHiie iiajiHHOJiOHiKH naj/ieTaJiaiHje n p o y 'ia B a iiH  noHTHjcKH ce/iHMeirni h 
//a je caMHM thm, HajBHHie no/jarraKa o npeTaJio*:eiiHM i ia jn in o M o p c ^ a M a  npHKynJbeHo H3 

pa3JinqHTHX ce/(HMeirniHX ceKBeHi/H noHTa. Cx//hmciith jjon>er M iio n e n a  h 6aj/eiia Maii>e 
cy npoyxiaBaiiH, ajiH nocTHrHyTH pe3yjiTaTH yKa3yjy j /a  6 y j jy h a  n c ripa>KHBaH>a OBaKBe 
BpcTe, napo'iH’ro 36or Moiyhnx ycnemiiHjHX cTpaTHrpac|)CKHX Hirrepnpe ranHja, Tpe6a j/a 
ce ycMepe ynpaBo Ha ce/uiMeirre CTapnjer HeoreHa. Obom npHJiHKOM ce noce6Ho He iipn- 
Ka3yjy cKpoMira p e3 y jiT a T H  j/o k o jhx ce j jo iu j io  npoyqaBaH>eM naHOHCKHx cej^H M eiiaT a, 
jep cy Hajnemhe c H p o M a u n iH  npeTaJio^ceHHM npeHeoreHHM najiHH0M0pcJ)aMa. 3 a c a jja  je 
'iiiariajHo noMenyTH p e 3y jiT aTe  ncrrpa>KHBaii>a nanoHCKHX 6pena nacjrrnor nojba "T y - 
pnja-ceBep" y  KojHMa cy, na 0CH0By CHpoMamne aconnjanHje najiHH0M0p4)a, j/errepMH- 
HHcaiiH KJiacTH jypcK0-j(0H>0Kpe/iHe h ropiroKpejiiie cT a p o cT H .
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^OIbH MHOHCII

H poy'iaBaihe npeTaji()»:eiiiix najimioMopcJja H3 cejpiMenaTa jjon>er Miionena o/i no- 
ce6Hor je 3iiaqaja 3a ycneniHHje carjie/ianaite reojiouiKe HCTopnje oBor npocTopa. /lo -  
cajiamiijHM ncrrpa>KHBaii,HMa yrjiaBHOM cy npoyqaBaiiH i'jihhhh, ajieBpojiHTii h nenniapn, 
Mel)yTHM 3HanajHHje pe3yjiTaTe Tpe6a oneKHBaTH 0/5 j[eTaJi.HHx najiHiiojioiiiKHx aHajiH3a 
KJiacTa H3 K0Hrji0MepaTH'iiiHX h 6peqoH/Hinx cckbchi;h, Koje cy BeoMa hccto  3acriyiui>e- 
ne y cejiHMciiTHMa jioiber Mnoneiia JiojBojiHiie.

H 3 cejiHMCiiaTa j(oH>er MiiOHena HsjHiojene cy aconnjanHje npcTajio>KeHHX najiHHO- 
MopcJ)a Tpnjaca h Kpejje.

-  M 3 j io h >o m h o h c h c k h x  c h t h o 3 p h h x  i ie i i i ' ia p a  h  ajieB pojiH T a 6ymoTHiie T yn-1 (Ty- 
pH ja), n o p ejj o c k v jih c  cHiixpoHe a c o n n j a n i i j c  n a jiH H O M o p c jja , H s jjB o je iiH  c y  c j i e j i e h n  p o -  

j(o b h : Calamospora, Striates, K lausipollenites, Platisacus, A lisporites h  BHme THnoBa Cyca- 
dopites-a. IIpeT ajio>K eiia  3pHa n p e T p n e j i a  c y  BejiHKa o m T e h e it a  mTO je  3 H aT H o  0 TC>Kaji0  
i ip e n ii3HHjy jie tc pm h 11 a n n jy ■ Ha o c n o B y  o j ip e ^ e n c  a c o n H ja n n je  npeTnocTaBJba c e  j(a H3- 
j(B ojen e  najiHiioM opcJ)e iip n n ajja jv  rp n ja cv .

-  n p e T a j io > K e iie  iiajiHiioMopc[)e ropn.e Kpe/jc (yrjiaBHOM n o jieH O B a  3 p H a  Norm a- 
p o lle s -rpyne) HecTo cy iiojejHina'iiio 3acTynJteHe y npo6aMa H3 jioii>()MHoneHCKHX cejiH- 
MeHaTa. BoraTHje aconnjannje irijjBojene cy H3 6ymoTHHa BF-3 (Ba'iKO rpaj(HiiiTc) h 
BI1m3-1 (BaHKa IlajiaiiKa). Jlo cajja iisjjBojciiH pojtoBH ( C ostatoperforospoiis, Trudopol- 
lis, O culopollis, Vacuopolis, Plicapollis, SemiocuIopoJJis, Cycadopites h pa3opeHH ocTaijH 
MapHHCKor cj)H roiuiaiiKTOiia) HecyMH>HBO yKa3yjy jia ce pajiH o n p e T a jio > K e n o j cenoHCKoj 
aconiijanHjH IlpHcycTBo pojia Costatoperforosporis, Kojn je naj'ieinhe 3acTynjbeH y najiH- 
HocneKTpHMa aji6a, nenoMana h TypoHa, yKa3yje Ha M0ryhH0CT jia cy, nopej( ceHOHCKHX, 
y jjoh.omhoiiciickc jieiio3HHH()He cpejjHiie npeTajio*aBaHH h cTapnjH Kpe,iHH ccjjhmchth.

Ha Kpajy, ynpaBO 36or BeoMa 'icctc  nojaBe npeTajio>KaBaii>a, Ba>Kiio je o6pajjHrrn 
iiHTaii>a npHcycTBa najieoreHa y cpejin>oj Ba'iKoj h cpejjn>eM BaHaTy. HaHMe, 11a 0CH0By 
najiHHOJioiiiKe aconnjannje Kojy je ojipej(iio n. IIIehepoB (cj>OHjiOBCKii MaTepnjaji Hacjj- 
Tarac-a), y ejjHipjH TeoJiornja Cp6Hje", II-3, CTpaTHrpac})Hja, KeH030HK, MapHHO- 
BHh (1977) je yKpaTKO oiracao eonencKe TBopeBHiie y 6ymoTHiiaMa H3 OKOJiHHe Ba'iKor 
I'pajiHiuTa h KyMaHa. MHiiui>eii>a cmo jia je pannje nocTHrayTe pe3yjiTaTe iioTpe6no 
npoBepHTH jicrraji>iiiiM aHajiH3aMa, npiuiHKOM Kojnx 6h ce noce6HO Mopajio bojihth pa- 
'iyna o MoryhHM npcTajio>KaBaiLHMa. Obo napo'iHTo, jep cy y H3j(Bojeiioj aconHjannjH 
(MapHHOBHh, 1977) 3acTyiiJbeiiH h npejicTaiiiiHHH ApKTOTcpnnjapne BereTaipje {La- 
rix, Betula  h jjp.) Koja y conciiv, Ha 0CH0By jiocajiaiuii>HX ca3HaH>a, y obom jjejiy EBpone 
jom  neMa yTiinaja.

Kofl obhx pa3Marrpan>a Ba>Kiio je iiojjccthth ce pe3yjiTaTa naJiHHOJiomKHX HCTpa- 
JKHBaiba MHOu;eHCKHX cejiHMeiiaTa H3 okojihhc J(py>KeTHha (BajbeBCKH Kpaj) H3 Kojnx je 
H3j(Bojena 6oraTa, ajiH iipeTajioKeiia Mjie^enajieorena acoi^njaijHja MopcKHX h KonHe- 
hhx najiHH0M0pc{)a (naiiT H h, 1983).

l>aj(eii

HocjiejjH>HX rojjHiia ce najiHHOJiouiKHM HCTpa>KHBaii>HMa 6ajjena, jioiiuio ce 30 no- 
jjaTaKa o npcTajio>KaBaH>y y BpeMe jieiiosiuiHje 6ajiencKiix TBopeBHHa. 7(ocajjaiim>HM hc-



Tpa*HBan>HMa je yTiipIjeiio j;a cy npcTajio>KeHe jypcxe h j(OH>OKpejine najiHHOMopcjie 
3acryini>ene y 6ajieny jy>Kiior B aH aT a, jiok cy npeTajio>Keiie iiajimioMopc}>e ropn>e Kpejje 
3acTynjbeHe Ha nmpeM npocTopy B o j bojihhc. H e u ih a  nojaBa j;o6po o'iyiiannx nojieHO- 
bhx 3pH a H3 Normapolles -  rpyne 3aiia>KeHa j e  y 6 aj(encKHM cejpiMeHTHMa ceBepne 
B a ^ K e.

-  ripeTajio>KeHe naJim ioM opcfje jinjac-j(orepa 3acTynjbeHe cy y 6ymoTHim BHCj-2 
(BaHaTCKO Hobo Cejio). rTopejj BpcTe Nannoceratopsis gracilis Ha 0CH0 By Koje je n p e -  
u;H3 HHje ojjpebena CTapocT nperajio>K eH iix jypcKHX najiHiiOMopcjja, o j ip e lje n e  cy h BpcTe  

Lycopodiacidites rugulatus, Todisporitcs minor n pojioiui Cyathidites, Conca vimisporites n 
Alisporites.

-  Y 6ymoTHHaMa BHCj-2 h y 3 - l  (V'ijpin) H3 6ajiencKiix Kap6oHaTHHX neni'iapa je 
H3j;iiojena 6oraTa acoiinjaijHja npe'raJio>KeiiHX cnopa h HOJieHOBHX 3pna MJialje /(oh.c 
Kpejie OjipeheiiH cy cjiejiehn pojioiiii: Lycopodiumsporites, Leiotriletes, Deltoidospora, 
Dictyophyllidites, Apendicisporites, Cicatricosisporites, Corcniculatispohtes, Impardeci- 
spora, Vitreisporites, Alisporites, Cycadopites h Classopollis. I IpenH3HHjy oj(pe;j6y CTa- 
pocTH oMoryhHJia je 3acTynJbenocT pojja Comiculatisporites h BHme THnoBa pojja Apendi- 
cisporites h Gleicheniidites Kojn cy Haj3acrrynjbeHHjH y najiHiiocneKTpHMa MJia^e jioikc 
K pe^ e.

-  H a j ia 3a K  B p cT e  Apendicisporites tricuspidatus y  6 afle iicKH M  cejiH M eiiTH M a 6 y m o -  
THHe B J I h - 1  (B e jiH K e  JlH Bajje) necyMH>nBo y K a 3y je  j;a c y  y  th m  jje jio iiiiM a  B a H a T a  n p e -  

T a jio iK a iia iiH  cejiiiM eH TH  a .io -n c iio M a iia  I lo p e j;  B p cTe  A. tricuspidatus, y n p o 6 aM a cy  
i io je j iH iia 'in o  3a cT y n jb e iiH  jaKO o m T eh eH H  ;;ecj)JiaiijipoHjiiin th h o b h  j(Hiioc{>jiarejiaTa.

-  npeTajio*eHe iiajiHiioMopc})e cenoiia ^ecTO cy nojeflHHaHHO 3acT ynJbeH e y 6a- 
êHCKHM cejiHMeiiTHMa Bojiio^Hiie. BoraTHja acoiinjannja H3j(iiojeiia je H3 #oiber 6aj(ena 

6ymoTHHe P a c - 1  (P a c r a H e ) . O /ip e h e im  cy cjie/;ehn pojioBH cnopa h nojieHOBHX 3pHa: 
Leiotriletes, Cicatricosisporites, Gleicheniidites, Trudopollis, Oculopollis, Semioculopollis, 
Nudopollis h Plicapollis. H 'ijn io je in i pojioiiH, ochm poj/a OcuJopollis, 3acTynjbeHH cy 
iiojejjHiia'ino, na ce Moace npeTnocTaBHTH jja inj/Bojena aconiijannja iipiuiajia ceHOHy, 
HajBepoBarHHje MJia^eM cen oH y.

IIOHT

Ceĵ HMeHTH noHTa BeoMa 'iecro cajip>Ke npeTajioaceHe npeHeoreHe naJiinioMopcjje. 
3 iia'iajiio j e  HCTahH ;;a cy npeT ajio>K eiie iiajim iO M opcjje ' ie m h e  npHcyTHe y Man>e jiano- 
P o b h t h m  ceflHMeHTHHM ceKBCHnaMa, Koje cy yrjiaBHOM KapaKTepncTHKa M Jia^ er noiiTa. 
Obo CBaKaKO ip e6a jjoBecTH y Be3y ca CMaH>eiiHM npnH ocoM  Tepnrenor M aTepnjaJia ca 
KonHa y BpeMe Tajio>Ken>a cTapHjenoiiTHjcKHX J ia n o p a n a , a Beh j e ,  y yiioj;y TeKCTa, 
noMeHyTo jia  cy h  naHOHCKe TBopeBHHe y cjiannjH Kpe'in>aKa h  Jianopana, T aK ohe BeoMa 
peTKO h o c h o h h  np eT ajio> K eiior  najiHHOJiomKor M aT epnjajia.

,J^ocaj(aiiiH>HM ncipa>KHi!aii>nMa yT B p ijena  je  3acTynjbeHOCT n p e ’rajio>K eiior ’ip n ja c a  
(c e B e p n a  B a ^ K a , jy * H H  B a n a T ), jy p e  (ceBepH H  BaH aT, jy*H H  B aH aT ), jjo ib e  K pe^e ( j y * -  
hh B aH aT , jyrocjioBeH CK H  n e o  JlaKiijcKor 6 a ceH a ), r o p ib e  K pejje (Ha innpeM n p o c T o p y  
B ojB oj;H H e) h n a jie o r e H a  (ceB ep H a BaH K a).

-  I IpeTajioiKene najiHHOMopcjje rpnjaca (? nepM-Tpujac) y noHTHjckhm cejiHMeiiTH-



M a n p H c y T iie  cy BeoMa peTK O . I loje/jmia'iHO c y  KOHCTaTOBaHa c'i’p n a T iia  3 p n a  y 6ymoTH- 
H aM a c e B e p H e  Ba'iKe, jiok je y  6yuioTHHH T a j - 1  (jyacH H  B a H a T ) o j ip e ^ e n  p o jj  V itta tin a .

-  C H p o M a u iH a  npe-raJio>K eH a a c o n n ja n H ja  jypcK H X  iiaJiH H ()M op(|)a  KOHCTaTOBaHa j e  

y  noHTHjcKHM  c e ju iM e ir n iM a  jy>K iior BanaTa (6 y iu o T H H e  Faj-1 h F aj-2). 3acTynjbenocT 
BpcTe N a n n o c e r a to p s is  g m c ilis  y K a -iy j e  jja  c y  tokom  rajio>KeiLa noH TH jcK H x T B o p eB H iia  Ha 
K on H y p a 3 a p a H H  h c e /in M e iiT ii MJiafjer Jinjaca hjih / ( o r e p a  Y hckhm 6yuiOTHHaMa c e B e p -  
H o r  B a n a T a  (K r-39, K n K H ii/ia , Hnp.) p eT K o  c e  y  n p o 6 a M a  H3 noHTHjcKHX T B o p eB H n a  c p e -  

h e  p o j;  C la s s o p o llis , Kojn j e  BeoMa ' i e c r  y  naJiH H O cneK TpH M a j y p e ,  n a  c e ,  y 3  n o j(a 'raK  jja  

j e  y  n oM eH yT oj 6ymoTHHH jje T c p M H iin c a iia  h B p cT a  D u p le x is p o n te s  p r o b le m a t ic u s , MO>Ke 
npeTnocTaBHTH jja  c y  nperaJio>Keiic jy p c K e  iiajiHH0M0pfj)e 3 a c T y n J b e H e  h y  noHTHjcKHM 
ceflHM eHTHM a c e B e p H o r  B a H a T a .

-  y noHTHjcKHM cejiHMeiiTHMa iiaj'ieiiihe cy 3acrrynJbene npeTajio>Keiie najiHHO- 
Mopcjie H3 Kpe;uiH\ TBopcBiina. I l p e  n p H K a3a  p e 3 y j iT a T a  jjocajjamibHX ncrpa>KHBaiba 
Ba>KHO je n an oM eH yT H  j(a koji npov'iaiiaiba iipeTajio>KeHHX Kpej(iiiix iiajiinioMopc{)a HHje 
y B e K  Moryhe iipennsiio  ojjBojnTii i ia jin n o M o p c j)e  j/oibe K pej^e o^ iiaJiH H 0M 0pcj)a  ropibe  
K p ejje . Y OBoj 4>a3H HCTpa*HBaiba npnxBaheH je KpHTepnjyM jja ce npeTajio»ceHe Kpefl- 
He aconHjaniije y KojHMa cy 3acTyiiJbeHH iipejicraBHHHH Normapolles-a CMaTpajy ropibo- 
Kpej^HHM, flOK ce acounjai^Hje K o je  He cajjp>Ke n p e T a J io ^ e n a  n o jieH O B a  3 p H a H3 Norma- 
p o lles-rp yn e, ycjiO B H O  cM a T p a jy  jjoibOKpejuiiiM.

flocaj^amiba ncTpaacHBaiba cy noKa3ajia jja noHTHjcKH cejjHMeHTH Ha mnpeM npoc- 
Topy BaHKe (6ymoTHiie oko IlaJiHha, K ejie6nje, Bejie6HTa, Cp6o6paHa, 3 (a6ajb a  h jjp.), 
ceBepHor BaHaTa (06HJinheBo, M okphh, KHKHiijja, Ilp na B apa), o jj npcTajio>KeiiHX 
Kpe«HHX iiajiHiioMopc{)a naj'iem he cajip>Ke ceHOHCKy aconHjannjy nopM anojieca ( O c u lo - 

p o ll is , T r u d o p o llis , V a c u o p o llis , P lic a p o llis  h jip.), jiok cy cnope iianpariba'ia iipncvTiie 
BeoMa peTKO ( C ic a t r ic o s is p o r it e s , G le ic h e n iid it e s  h jjp.). y  6ymoTHHaMa H3 OKOJiHHe B o- 
Ke, BeJiHKe I'pejie, JaHomHKa (ceBepHH j(eo jy>Kiior BaHaTa) 3aiia>Kena je  'iem ha nojaBa 
cnopa nanpaTiba'ia (napo'iiiTo pojjoisa A p e n d ic is p o r it e s  h G le ic h e n iid it e s ) . IloJieHOBa 
3pna H3 N orm apolles-rpyne 3acTynJbeHa cy pelje Hero y BaHKoj h ceBepHOM BaHaTy. 
O bo, o63HpoM jja cy noMeHyra pojjobh cnopa Haj3acTynjbeHHjH y najiHHOcneKTpHMa 
MJialje jjoibe Kpejie, yKa3yje Ha M0ryhH0CT jia cy y obom jiejiy BanaTa HHTeH3HBHHje 
npeTaJioacaBane jjoibOKpejjHe najiHH0M0pcj)e. y  6ymoTHHaMa ok o  KoBHiia h Taja (Ha 
KpajibeM jyry BaHaTa) y noHTHjckhm cej(HMeiiTHMa jio caj(a HHje KOHCTaTOBaHa 3acTyn- 
JbeHOCT npcTajio>KeiiHX nojieHOBHX 3pna H3 N orm apolles-rpyne. Msj^Bojena aconnjannja  
iipeTajio>Keniix cnopa (A p e n d ic is p o r it e s , G le ic h e n iid it e s , C y a th id ite s  h jjp.) yKa3yje jja 
noHTHjcKH ccj(HMeiiTH y obom j/cjiv BaHaTa, nopej( Beh noMeHyTHX npcTajio>Kciinx 
najiHH0M0pc{)a TpHjaca h jype, cajip>Kc h nperrajio>KCHe najiHHOMopcjpe jioibe Kpej(e.

C nH 'iH a aconnjannja npcTajio>KciiHX Kpcj(iiHX iiajimioMopc{)a (jjo  cajja imcy h s j jb o -  

je H a  3p H a Normapolles-rpyne) 3 a c T y iiJ i.e iia  je h y noiiTH jcK HM  cejiiiM eiiT H M a J],aKHjcKor 
6 a c e H a  (6 y m o T H iie  o k o  Bp6nne, P t k o b b ,  Kop6oBa), Ha ocnoBy ' i e r a  e e  n p e T n o c T a B J b a  

n p e T a j io ^ c a B a ib e  j^oibe K p ejje .
IloHTHjcKH cejjHMeiiTH y 6ymorHHaMa CpeMa jjo cajja imcy jjcTajbiio iipoy'iaBaiiH. 

H 3 MJiaI)enoiiTHjcKHx nem 'iapa koji ManacTHpa I’pieTei' na O p y m K o j  I’opn injiBojeiio je 
HeKOJiHKO J io m e  o'iyBaimx nojieHOBHX 3pHa Normapolles-rpyne (ropiba Kpejia).

Ha Kpajy npHKa3a iipeTajio>KeiiHX npeHeoreHHX naJiHH0M0pc})a H3 noHTHjcKHX tb o -



peBHHa, K ao noceSH O  3 HanajHO je H3jjBojHTH p e 3yjiT aT e HCTpa>KHBaH.a 3a  6ymoTHHy 
rih -8  (naJTHh), rfle cy H3 HOHTHjcKHX n e n n ia p a  H3/iBojeiie BpcTe P lic a p o llis  p s e u d o e x c e I-  

s u s  h D e fla n d r e a  cf. o e b is v e ld e n s is  -  KapaKTepHCTHTHe 3a najiHHOcneKTpe n a jie o re H a .
I lapejuniM HC'rpajKHBaihHMa y ceB e p n o j BaHKoj neonxojino je  o 6oraTirni nperrajio>Keiiy 
naJieoreHy aconnjamijy, j e p  najiacnH npe'rajio>Kenor najieoreHa cHi ypan cy jjoK as ji;a cy 
y obhm npocTopHMa 6hjic pa3BHjeHe najieoreHe TBopeBHHe. IIpHcycTBO MapHHCKHX ajirH 
jlHiioc{>jiarejiaTa yKa3yje fla cy y noHTy pa3apaHe h najieoreHe TBopeBHHe MapHHCKor 
nopeK Jia.

3AKJbYHAK

IlajiHHOJioiiiKHM HC'ipa>KHBaii.HMa neoreHa BojiiojiHHe, nopeji c h h x p o h h x  naJiHiio- 
Mop4>a, npoyHaBaHe cy h  npeTajioaceHe najiiiiioM op(J)e Me3 0 3 0 HKa h  n a J ieo reH a . H a  oc- 
HOBy jjo  cajia nocrarHyTHX pe3yjiTaTa Moryhe je jione'iH cjiejjehe 3aKJhy'iKe:

-  Y  H eoreiiH M  TBopeBHHaMa B o jB o jp H e  3 acT ynjbeH e c y  n p e T a j io * e H e  najiHHOMop- 
4 )e  T pH jaca, jype, n o ite  Kpejje, r o p ite  K pejje h  najieoreHa.

-  Haj'iemhe cy 3acTynjbeHe iipe'rajio>Keiie iiajinii0 M0 p4)e ropibe Kpejje, napo'iHTo 
y 6 ajieiiy h noHTy BaHKe h ceBepHor BaHaTa.

-  TTem h a 3acTynJbeHOCT iipe'rajio>K eiinx iiajinii()M opc{)a Jioibe Kpejje KOHCTaTOBaHa 
j e  y  6 a jie n y  h  noH Ty jy>Kiior B aH aT a h n o iiT y  J_I,aKnjcKor 6aceHa.

-  M a jja  jiocaflamibHM iicrrpa>KHBaii>HMa y obom jiejiy naHOHCKor 6aceHa HHcy koh- 
cTaTOBaHH cejiHMCHTii najieoreHa, 3acTynjbenocT npe'rajio>KeiiHX najieoreHHX (mopckhx 
h  KonHeHHx) najiHH0 M0 pcJ)a y noHTy ceBepHe Ba'iKe HecyMH>HBO yKa3yje Ha pa3Boj Ma- 
pHHCKor n ajieorena y obhm npocTopHMa.
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11 AJIEOHTOJIOrH JA-PALEONTOLOGIE

THE IMPORTANCE OF REWORKED PALYNOMORPHS
II Reworked Mesozoic and Paleogene PaIynomorphs 

in Neogene sediments of Vojvodina

by
* * *

Ivan A. Dulić and Nikola Pantić

Revvorked Triassic, Jurassic, Lower Cretaceous, Upper Cretaceous and Paleogene palynomorphs in 
sedimentary formations of the Lower Miocene, Badenian and Pontian of Vojvodina are presented.

Key w o rd s: Lower Miocene, Badenian, Pontian, palynomorphs, redeposition, Triassic, Jurassic, Cretaceous,
Paleogene.

Studying the reworked and transported fossils in Phanerozoic sediments, P an tić  et 
al. (1991) indicated, among after things, the stratigraphical importance of reworked fos- 
sils in Neogene sediments.

For that reason, the palynological research in Vojvodina (Hg. 1) have, in recent years, 
been also dealing with the investigation of the reworked palynomorphs in Neogene sedi- 
ments. It is to be expccted that through palynological examination of these sediments, 
including also the results obtained by other micropaleontologic methods (in correlation 
with the sedimentary-petrologieal investigations) will contribute to a new knowledge of 
geologic events, both in Neogene and earlier geologic past in these areas. The importance 
is multiple. Besides the provision of significant evidences of the paleogeographic situation

NIS-NAFTAGAS, Sutjeska 1, Novi Sad.
University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and 
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on land, the derivation of terrigenous materials and the direction of paleotransport, studies 
of redeposited pre-Neogene palynomorphs can be used in stratigraphic interpretations. To 
consideration on the importance of such examinations it should be added other reworked 
fossils also make a record of former sedimentary formations (of their source sediments) 
which, because of their total or partial distruction, we are not able to examine in these 
areas.

RESULTS OF PREVIOUS STUDIES

Within palynological studies of Neogene formations in Vojvodina, reworked palyno- 
morph association were identified in Triassic (?Permo-Triassic), Jurassic, Lower Creta- 
ceous, Upper Cretaceous, and Paleogene formations. The acquired information has given 
the picture of the general character of reworked palynomorph associations from Lower 
Miocene, Badenian and Pontian sediments. In the last several years, palynologically best 
studied in Vojvodina were Pontian sediments; consequently, most evidences of the rede- 
posited palynomorphs were collected from different sedimentary sequences of the Pontian. 
Lower Miocene and Badenian deposits were less investigated, but the available data indi- 
cate that similar studies, particularly for successful stratigraphical interpretations, should 
be given to late Neogene sediments. The modest investigation results are not presently 
given for Pannonian sediments, in view of the paucity of reworked pre-Neogene palyno- 
morphs. The mention should only made of Pannonian breccias in Turija-north oil field, 
from which a poor palynomorph association was used in giving the Jurassic-Lower Cre- 
taceous and the Upper Cretaceous ages to the clastics.

Lower Miocene

The study reworked palynomorphs from Lower Miocene sediments is particularly 
important for a better understanding of the geologic history of this province. Shales, silt- 
stones and sandstones were mostly studied so far, and significant results are expected 
from detail palynological analysis of clasts from conglomeratic and brecciated sequences, 
which are quite frequent in Lower Miocene deposits of Vojvodina.

An association of reworked Triassic and Cretaceous palynomorphs was identified 
from Lower Miocene sediments.

The genera identified, apart of meagre synchronous association of palynomorphs, 
from Lower Miocene fine-grained sandstones and siltstones in borehole Tui-1 (Turija) 
are the following: Calamospora, Striatites, Klausipollenites, Platisacus, Alisporites and 
several types of Cycadopites. The reworked grains were much damaged for use in a 
higher time-stratigraphic precision than the Triassic.

Upper Cretaceous reworked palynomorphs (mainly pollen grains of Normapolles 
group) are often single in samples of Lower Miocene sediments. Richer associations were 
found in boreholes BG-3 (Bačko Gradište) and Bpmz-1 (Bačka Palanka). The identified 
genera (Costatoperforosporites, Corrugatisporites, Gleicheniidites, Cicatricosisporites, Tru-



dopollis, Oculopollis, Vacuopollis, Plicapollis, Semiocupollis, Cycadopites, and ruined re- 
mains of marine phytoplankton) indicate a redeposited Senonian association. The presence 
of Costatoperforosporites, the commonest genus in the palynomorph association of Albian, 
Cenomanianand Turonian deposits, indicates the possible redeposition of older Cretaceous 
sediments, in addition to Scnonian. in Lower Miocene depositional environments.

Finally, in the view of frequent redeposition occurrences, the mention should be 
made of the (?) Paleogene in central Bačka and central Banat. On the basis of palyno- 
morph association identified by P. Šećerov (Naftagas documentation fund), Marmovic  
(1977) in The Geology of Serbia, II—3, Stratigraphy, Cenozoic, gave a brief description of 
Eocene formations in boreholes near Bačko Gradište and Kumane. We think that the ear- 
lier finds should be carefully re-examined, bearing in mind the possible redepositions. 
This particularly because the identified association (Marinović,  1977) includes represen- 
tatives of Arctotertiary vegetation (Larix, Betula, etc.) which was not present in the Eo- 
cene, as far as known, in this part of Europe.

One should remember in this consideration the palynological investigation of Mio- 
cene sediments near Držetić (Valjevo District), where an abundant, but redeposited, late 
Paleogene association of marin and continental palynomorphs was found (Pantić,  1983).

Badenian

Although Badenian sediments were not palynologically investigated in the last sev- 
eral years, significant information has been acquired on redepositions during the formation 
of Badenian deposits. Redeposited Jurassie and Lower Cretaceous palynomorphs have 
been found in Badenian deposits southem Banat, and Upper Cretaceous reworked paly- 
nomorphs are present in a large area of Vojvodina. A frequent occurrence of well pre- 
served pollen grains of Normapolles group has been noted in Badenian sediments of 
northem Bačka.

Liassic-Dogger reworked palynomorphs were found in borehole BNSj-2 (Banatsko 
Novo Selo). Apart from Nonnoceratopsis gracilis, used in dating the reworked Jurassic 
palynomorphs, the identifieations were made of the species Lycodopodicidites rugulatus, 
Todisporites minor and genera Cyathidites, Concavisporites and Alisporites.

From boreholes BNSj-2 and Uz-1 (Uzdin), a rich association of reworked spores 
and pollen grains of the upper Lower Cretaceous was found in Badenian carbonate sand- 
stones. The identified genera are: Lycopodiumsporites, Leiotriletes, Deltoidospora, Dictyo- 
phyllidites, Apendicisporites, Cicatricosporites, Comiculatisporites, Impardecispora, Vitre- 
isporites, Alisporites, Cycadopites, and Classopollis. A more precise age determination 
was provided by the incidence of the genus Comiculatisporites and types of the genera 
Apendicisporites and Gleicheniidites which are highest in palynomorph associations of the 
upper Lower Cretaceous.

The species Apendicisporites tricuspidatus, found in Badenian sediments of hole 
Vli-1 (Velike Livade), indicates the redeposition of Alb-Cenomanian sediments in this



Banat area. Besides this species, the samples contained single occurrences of much dam- 
aged deflandroid types of dinoflagellates.

Senonian reworked palynomorphs are often singly represented in Badenian sediments 
of Vojvodina. An association was extracted from Lower Badenian deposits in hole Ras-1 
(Rastine). The identified genera of spores and pollen grains are: Leiotriletes, Cicatricosis- 
porites, Gleicheniidites, Trudopollis, Oculopollis, Semioculopollis, Nudopollis, and Plica- 
pollis. These genera, excluding Oculopollis, are represented by single specimens, and it 
has been inferred that the association was Senonian, quite likely upper Senonian.

Fontian

Pontian sediments often contain reworked pre-Neogene palynomorphs, particularly 
low-marl sediment sequences which are characteristic of late Pontian. This should be as- 
sociated with the reduced yield of terrigenous material from the land during the deposi- 
tion of early Pontian marlstones; it was mentioned before that Pannonian formations is 
limestone and marlstone facies rarely bear reworked palynological materials.

The investigations to date have established the presence of redeposited Triassic 
(northem Bačka, southern Banat), Jurassic (northem Banat, southem Banat), Lower Creta- 
ceous (southem Banat, Yugoslavian part of the Dacian Basin), Upper Cretaceous (a large 
area of Vojvodina), and Paleogene (northem Bačka) sediments.

Triassic (?Permian-Triassic) reworked palynomorphs are infrequent in Pontian sedi- 
ments. Single specimens of striate grains were found in boreholes of northem Bačka, and 
the genus Vittatina was identified in hole Gaj-1 (southem Banat).

A small association of Jurassic palynomorphs was found in Pontian sediments of 
southem Banat (boreholes Gaj-1 and Gaj-2). The incidence of Nannoceratopsis gracilis 
indicates that during the deposition of Pontian formations also late Liassic and Dogger 
continental sediments were desintegrated. The genus Classopollis is occasionally found in 
samples of Pontian rocks in northem Banat (borehole Kg-39, Kikinda, for example), and 
is frequent in palynomorph associations of the lurassic. This genus and the species Du- 
plexisporites problematicus, identified in the same borehole, suggest the presence of re- 
worked Jurassic palynomorphs in Pontian sediments of northem Banat as well.

Pontian sediments frequently contain reworked palynomorphs from Cretaceous forma- 
tions, which are not always readily distinguished between those from Lower and Upper 
Cretaceous deposits. At this stage of the study, the criterion has been applied to take for 
Upper Cretaceous the redeposited Cretaceous associations which include Normapolles 
forms, and the associations lacking reworked pollen grains from Normapolles group to be 
provisionally taken for Lower Cretaceous.

The prevailing Cretaceous palynomorphs in Pontian sediments of Bačka (boreholes 
near Palić, Kelebija, Velebit, Srbobran, Žabalj, etc.) and northem Banat (Obilićevo, 
Mokrin, Kikinda, Cma Bara) are Senonian Norampolles (Oculopollis, Trudopollis, Vacu- 
pollis, Plicapollis, etc.), whilst fem spores are rare (Cicatricosporites, Gleicheniidites, 
etc.). Fem spores (particularly genera Apendicisporites and Gleicheniidtes) are more fre-



quent in boreholes near Boka, Velika Greda, Janošik (northem part of southem Banat). 
Pollen grains of Normapolles group are rarer than the Bačka or northem Banat. As the 
mentioned genera of spores have the highest incidence in palynomorph associations of 
late Lower Cretaceous, the above stated indicates the possible greater redeposition of 
Lower Cretaceous palynomorphs in this part of Banat. Reworked pollen grains of Nor- 
mapolles group have not been found in Pontian sediments drilled near Kovin and Gaj 
(extreme south of Banat). The identified association of reworked spores (Apendicisporites, 
Gleicheniidites, Cyahidites, etc.) indicate that Pontian sediments in southem Banat contain 
redeposited Lower Cretaceous palynomorphs in addition to the mentioned reworked Trias- 
sic palynomorphs.

A similar association of reworked Cretaceous palynomorphs (grains of Normapolles 
group have not been identified) was found in Pontian sediments of Dacian Basin 
(boreholes near Vrbica, Rtkovo, Korbovo), on which the redeposition of Lower Creta- 
ceous sediments has been inferred.

Pontian sediments in boreholes of Srem have not been studied in detail. Several 
poorly preserved pollen grains of Normapolles group (Upper Cretaceous) were extracted 
from late Pontian deposits at the Grgeteg Monastery on Fruška Gora.

In conclusion of this presentation of redeposited pre-Neogene palynomorphs from 
Pontian formations, the mention is made of borehole Pc-8 (Palić), where Plicapollis 
pseudoexcelsus ^nd Deflandrea cf. oebisveldensis, the species typical of Paleogene paly- 
nomorph association, were found in Pontian sandstones, Future investigations in northem 
Bačka should be used to collect more reworked Paleogene palynomorphs, because they 
are a reliable evidence of the development of Paleogene formations. The presence of ma- 
rine dinoflagellates indicates the disintegration also of Paleogene formations of marine 
derivation in the Pontian.

CONCLUSION

Within palynological studies of the Neogene of Vojvodina, reworked Mesozoic and 
Paleogene palynomorphs were studied apart from the synchronous palynomorphs, and the 
inferences are the following:

-  Neogene formations of Vojvodina contain redeposited palynomorphs of the Trias- 
sic, Jurassic. Lower Cretaceous, Upper Cretaceous, and Paleogene ages.

-  The highest incidence is that of Upper Cretaceous palynomorphs, particularly in 
Badenian and Pontian formations of Bačka and northem Banat.

-  A frequent occurrence of Lower Cretaceous reworked palynolomrphs is noted in 
Badenian and Pontian of southem Banat and Pontian of the Dacian Basin.

-  Although Paleogene sediments have not been recognised in this province of the 
Pannonian Basin, redeposited Paleogene (marine and continental) palynomorphs in Pontian 
formations of northem Bačka are a reliable evidence of Paleogene marine development in 
the province.
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TAEJIA I PLATE

C ji. (Fig.) 1. Vittntinn sp. IIpeTajio>Ken nepM -rpH jac (redeposited  Perrn -T riassic)

C ji. (Fig.) 2. Duplexisporites problematicus C o u p e r

C j i. (Fig.) 3. Nannoceratopsis gracilis A lb e r t i  R pcrajio*eiic najiHiioMopcjje
jiHjae-jiorepa (reworked Liassie-Dogger palynomorphs)

C j i. (Figs) 4 , 6. Deltoidospora sp.
C j i. (Fig.) 5. Cyathidites minor C o u p er
C j i. (Fig.) 7. Dictyophyllitides sp.
C j i. (Figs) 8, 9, 10. Gleicheniidites sp.
C ji. (Figs) 11, 12. Clavifera sp.
C j i. (Fig.) 13. A[x;ndicisporites sp. !lpeTajio>KeHe naJiHiioMopcJie jioii,e Kpejie

(reworked Lower Cretaceous palynomorphs)

TAEJIA II PLATE

C j i . (Fig.) 1. Alisporites sp.
C j i . (Fig.) 2. Classopollis sp.
C j i . (Fig.) 3. Vitreisporites palidus ( R e is s .) N ils so n
C j i . (Fig.) 4. Callialasporites sp. npeTaJio>KeHe najiHH0M0pc{>e jioilc Kpejie

(reworked Lower Cretaceous palynomorphs)
C j i . (Fig.) 5. Cicatricosisporites sp.

C j i . (Fig.) 6 . Semioculopollis sp.

C j i . (Fig.) 7. Oculopollis sp.

C j i . (Fig.) 8. Trudopollis sp.

C j i . (Fig.) 9. Nudopollis sp.
C j i . (Fig.) 10. Normapolles gen. et. sp. indet. HpeTajio>Keiie iiajiHHOMopcjie ropite Kpcjie

(reworked Upper Cretaceous palynomorphs)
C j i . (Fig.) 11. Plicapollis pseud(x;xcelsus ( W . K r.) W . K r.
C j i . (Fig.) 12. Deflandrea cf. oebisveldensis A lb e r t i
C j i . (Fig.) 13. Deflandrea sp. HpeTaJicftKene iia.’iHHOMopcjie iiajieorena

(reworked Paleogene palynomorphs)
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