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CTPATMrPAOCKH I1PHKA3 HEOrEHHX H KBAPTAPHHX  
HACJlArA y lMHPHJEIJy (BEOrPA^)

Ofl

C jio 6 o f la H a  K n e> K eB H h a , C j io 6 o f la n a  M nuiK O B H h a  
h Jl,pa>KeHKa IJ eH a flH h a

y  panv je aaT crpaTHrpa(()CKH npnKas HeoreHHX h KBapTapHHX Hacnara y MHpnjeBV. hctomhom npeui'pab'' 
Beorpafla. Ha ochobv npoyMaBaH>a HCTpa>KHHX 6yuioTHHa. Ilpoviem i cy ceniiMeHTH MHOuencKe enoxe (oaaen- 
cKor. capMaTCKor h nanoHCKor KaTa) h KBapTapa. Ca^Hafba o HeoreHV H KBapTapy MnpHjeBa cy Ba>Kan cei Mem' 
y no'iHaBaH)^ reojiouiKe rpat)e Beorpana h 0K0.imne.

K.bviHe peia: cTpaTnrpacpnja. HeoreH. MHoueH. HapaTeTHc. KBapTap. 6yuioTHHe. cpocH.nH.

y B o j ;

3 a  n oT p e6e P eryjianH onor iu iana H aceJta M npnjeB o y B eo rp a fly , H3Bejiena cy  
fleTajbHa reojioniK a Hdpa>KHBaH>a Koja cv  o6yxBaTHJia h iip o y TiaBaH:.a BHiiie iicrpa>KHiix 
6yinoTHHa (cji. 1). Ofl pairnje je  ii03HaT0 fla ce  npoyH aBaim  npocT op M HpnjeBa oj(jinKyje 
cJi0»<eH0M reojioinKOM rpa^oM ca pa3BHjeHHM caBpeMeiiHM reoM optjjojioniKiiM  n mi>Ke- 
ibepcK O -reojioniK H M  npoijecHMa Kojn 0Te>KaBajy H3rpajjHjy rpat)eBHHCKHX o6jeK ara. 
3 6 o r  T ora je  H e0nx0flH 0 ocn oB iie  nocraBK e y p 6aHHCTHHKor njiana yTeM eJbimi iih i co -  
JIOIIIKO—TexHH'iKoj jiokvM enranH jn Koja CBojHM cajip>KajeM flaje flonpH iioc npn H36opy 
HajafleKBaTHH]HX iiJianepcKHX peiueH .a. KoM njieKcna reojion iK a npo6jieMaTHKa repena  
naMeTnyjia je noT p e6y  j(a ce  o6aB e fleTajbHa crpaTHrpacJjcKa n p ov 'iaB afta  y iiojejiHHHM 
flejioBHMa M npHjeBa, rjie cy caBpeM eim  reoMopcf>ojiouiKo-HH>KeibepcKH iip o iiecn  H 3pa- 
>KeHH, hjih TaMO rfle ce  npeflBHha H3rpajiH.a 6yflyhnx nacejba.

C1PATHI PAOCKH IIPHKA3

ripoy>iaBaibeM 6ymoTHHa h  noB puraiicK H X  H3 jjanaK a yrB p^ eH O  je  jia cy y n p o v 'ia B a iio M  

npocTopy MiipHjeBa 3acTynJbeHH cenHMeHTH Mnoneiia h KBapTapHe Hacjiare.

H hctht^t -ia peraoHaJiHy reoJiornjy H naJieoHTOJuirHjv PynapcKO- reoJiouiKor (JjaKVHTeTa. ynnuepin- 
TeTa v^Beorpan^. KaMemmKa 6. Beorpafl.

r'eoiaBofl "X H r" . Kapal)opt)ei)a 4cS. Beorpafl.
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Miioneii

I l p o y H e H e  MHOi;eHCKe TBopeBHHe npeflCTaBJbeHe cy nacjiaraMa IlapaTeTHca GafleH- 
CKor, capMaTCKor h naHOHCKor Kara. Ha pejiaTHBHO MajioM 6 p o j y  H3flaHaKa, Ha ctpmhm 
naflHHaMa nje j e  n o j a n a H a  e p o 3 H j a  hjih y3 o*HJbaK KJiH3HiHTa, o tkphbchh cy MHOijeHCKH 
c j io j e B H  K o jn  c y  H H a n e  y  B eh H H H  c j iy H a j e B a  n o K p H B eH H  K B ap T ap H H M  H a c j ia r a M a . M o*e 
c e  npeTiiocTaBHTH ^a cy oBjje H a B eh H M  fly6HHaMa 3acTyiiJbeHe h  j e s e p c K e  TBopeBHiie 
" cjia H a M K e c e p n j e "  c T a p n jH X  ojjejbaKa MHoneHCKe enoxe.

C j i . 1. Fcorpa(_))CK n n o j i i m a j  HCTpa>KHBaHor nn jipvM ja. 

I i p .  1. l . o c a t i o n  m a p  o f  s tu d y  a r e a .

Banen. CeflHMeHTH MopcKor Ga^eHa otkphbchh cy Ha flHy npocf)HJia caMO je^He iic- 
HHTaHe 6ymoTHHe M r-3 (ncnoa 14,0 m). npejjcTaBJbeHH cy cfjaHHjoM rjiHHa h ajieBpHTa 
ca Nucula nucleus (L m ne). Ilopeji B O fleh e  noMeHyTe B p cT e 'Iccth cy o6jihhh cfiocHJiiin.v 
BpcTa: Lonpes dentatus (B as te ro t) , Tellina planata (L tnne), Leda Iragilis (C h em m tz) h 
Hp. CejjHMeHTH SajjeHa y OBaKBOM T H ny pa3BHha n p ej;cT a B J b a jy  HacTaBaK 6 a flen cK H x  

rjiHHa h ajieBpHTa ca NucuJa nucJeus (Linne) H3 Kapa6ypMe, yTBpt)eHHX npn paHHjHM 
MC'ipa)KHBan>HMa (CreBaHOBHh, 1977, EpeM H ja, 1987, KHe>KeBHh h M n x a jjio -  
bhH, 1989). y  ofliiocy Ha o c T a J ie  MHOHeHCKe T B op eB H H e, 6afleHCKe H a c j ia r e  oT K pH B eH e y 
6ymoTHHH M r-3, najia3e ce Ha HajHHJKHM ancojiyTHHM BHCHHaMa.

CapMaT. Cej^HMeHTH capMaTCKor KaTa HMajy jjajteKO H ajB eh e p a c n p o c T p a H .e H .e  Me^y 
MHoneHCKHM HacjiaraMa MHpnjeBa. Mjiat)H h h b o h  capM aT a cy 3 ana>KeHH y pacKonHMa rpa- 
^eBHHCKHX o 6 jeK aT a , K ao h  Ha HeKHM ripnpojjHHM H3jjaHii,HMa. riopejj Tora, capMaTCKH c j io -  

jeBH cy OTKpiiBeHH y cb h m  H3 Bej(eiiHM  6ymoTHHaMa, H3y3eB 6ymoTHHe Mr-3.
CTapnjn hhboh capMaTa, pncoHjiHOXHflpo6HjcKH cjiojeBH, 3acTynjbHH cy y je3rpHMa 

6yinoTHHa M r-2 h M r-7. M3rpat)eHH cy oj  ̂ cBeTJiocHB03ejieHKacTHx j^o chbhx Jiano- 
poBirrHx rjiHHa ca Syndosmya reflexa (E ich w ald ), Ccrastodcrma cf. mopmatum (G ris- 
c h k iev ic ) . npejjcTaBHHHHMa pojia Hydrobia h flp.
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IlpeKO pHCOH/iH()XH/[p()6njcKHX cjiojeB a na nojipyqjy M npnjeB a HaTajio>KciiH cy  
epBHJiHjcKH cjiojeBH H3rpal)eHH 03 naKeTa chbhx h CHB03eJieHKacTHX JianopoBHTHX i jih- 
Ha, ajieBpHTa h peTKHX npocjiojaK a neniH apa. 3 a  h>hx je  KapaKTepncTHHHa necTa nojaBa 
BeoMa flo6po HspaaceHe HHTepHe cjiojeBHTOCTH—JiaMHHaiinje, ca  npocjioju,HMa cBeTJiHX 
jiaMHHa (cjiojH ha) o 6oraheHHX KajiHHjyMKap60HaT0M h T3mhhx cjio jah a  o 6oraheHHX 
MHHepajiHMa rjiHHa. Oji ct)ociuia iia j'ieu ih e  ca/ip>Ke BpcTe: Ervilia dissita (E ic h v v a ld ) .  
Ervilia dissita podolica ( E ic h w a ld ) .  Ccrastodcrma vmdobonensc ( P o r f s c h - L a s k a r e v ) .  
Modiolus mcrassatus ( d 'O r b ig n v ) h jip.

Mjiat)H h h b oh  capMaTa, MaKipa cjiojeBH, Ha nojjpyHjy M npHjeBa npejicTaBJbemi cy 
ca jiBa pa3Biiha:

а) jianopoBHTHM rjiimaM a h aJieBpHTHMa ca necTHM nojaBaMa JiaMHHai^Hje, cjihmho 
Kao  y CTapiijHM epBHJinjckhm cjiojeBHMa h c})ayH0M y Kojoj cy 'iecT e BpcTe: Ccrastodcmia 
glcichcnbcrgcnse (Papp), Mactra cf. vitaliana cichwaldi (L ask arev ), Actcocina lajonkai- 
rcana (K o le sn ik o v ), Ccrastoderma vmdobonensc (P o r ts c h -L a s k a re v ) , PircncIIa picta 
(De F ran ce ). Hydrobia sp. h jjp. OBe TBopeBHHe OTKpHBeHe cy y 6ym oriiH H  M r-12, a 
npeKO h>hx cy  HenocpejjHO HaTajio*eHH h3 hohckh JianopHH.

б ) cHBo>KyTHM h chbhm necKOBHMa, npocJiojm iM a Kap6oHaTHHX n em n ap a  h ajieBpn- 
Ta ca cjia6nje H3pa»ceHOM JiaMHHaijHjoM, Koja je  B H in e H 3pas:eHa y pa3JiHHHTOM 
rpaHyji0MeTpnjcK0M cacTaBy, a M aite y  MHHepoJioniKOM cacTaBy cjiojnha. Y  H>HMa je 
(J)ayHa BeoMa peTKa. OTKpHBeHe cy y 6ymoTHHaMa M r -4 , M r -8  h  M r-1 1 .

Ilaiion. Y  npoyTiaBaHHM TepeiniMa MnpnjeBa ynipl)eHo je npncycTBO najNuiabei ojjeJi.Ka 
MHoneiia, naH0HCK0r KaTa. O h  je npej[c-raiiihen jioii.hm naHoiioM-cjiaBOHCKiiM norKarn)M, y 
f))aniijn jianopaua h J ianoponnn« rjiHHa ca Limnocardium cekusi ( G o r j a n o v ic - K r a m b e r g e r ) .  
Gyrauluspraeponticus ( G o r j a n o v ic - K r a m b e r g e r ) .  ocipaKOjjaMa, Coneena sp. n jip.

Y  ojjHocy Ha ocT ajie MHoneHCKe cejjHMeHTe, H acjiare naHOHa ce  y MnpHjeBy jaB- 
Jbajy Ha HajBHmHM ancojiyTHHM BHCHHaMa h yBeK cy HOKpHBeHe JiecoM h jjpyniM  KBap- 
TapHHM TBopeBHHaMa. IlaHOH y c))aHHjH jianopaii;a h JianopoBHTHX rjinna KOHCTaTOBaH je  
y 6ymoTHHH M r -1 2 , y  j^y6HHCKOM HHTepBajiy H3Mehy 2 ,0 -8 ,0 .

M o ry h e  je  jja cy  HajMJial)H cjiojeBH necKOBHTO—ajieBpHTCKor naKeTa y jej^HOM j(e,Jiy 
M npnjeB a, Kojy cmo onncaJiH Kao necKOBHTy c|)aHHjy MaKTpa cjiojeB a capMaTa, jjeJioM n 
npejia3HH xopH3c)HTH capMaTa h naHona. H a^ aJ iocT , 3 6 o r  nejiocTaTKa ^ o c iu iH o r  Mare- 
pnjajia y ibHMa, oBjie HHje 6hjio M oryhe jia c e  npHMeiioM najieoHTOJiomKHx Me rojia 06a- 
Be noy3j^ana crpaTHrpac})CKa pam H JiaibaBaita.

KitapTap

KBapTapHe TBopeBHHe cy Ha noBpiuHHH iipov'iaB anor npocTopa jiajieKo Hajsacrvn- 
JbeHHjn CTpaTiirpac))CKii 'uian. 3acTyiui,eHH cy cejiiiM enni o 6 e  KBapTapHe en oxe (ruiencro- 
Hena h xo jiou en a), iipejicTaBJLeHe paiJiii'iirniM  reiieTCKHM rranoBHMa Hacjiara.

M e^ y iiJieiicToneiicKHM KBaprapiiiiM HacjiaraMa Mory ce npeMa pejiocjiejiv cTiiapan.a 
H ijiBojirni npejiecHe iuieiicTOHeiicKe TBopeBHHe h naKeT eojicKiix Hacjiai a -jieca .

JlpejiecHe Hacnare. y  Biim e Hcrrpa>KiiHX 6ymoTHHa oTKpHBeHH cy njieHCTOH,eHCKH 
cej^HMeiiTH Kojn cy  CTBapaHH n p e Jieca. H ajB ehy jie6jbHHy HMajy y 6 y m o T H H H  M r -3 , rjie 

Jie>Ke npeKO 6 ajjeHCKHX rjiHHa h aJieBpHTa ca Nucuia nucleus (L in n e )  ojj jiy6 nne 14.0  m 
na cBe jjo jjy6HHCKor HHTepBajia ojj 1.8 m  (jieca ).

njieHCTOueHCKe npejiecH e H acjiare npej^cTaBJbeHe cy cjioxeHH M  nojiHreneTCKiiM 
THnoBHMa cejjHMeHaTa. T o  cy npoj(yKTH najjHHCKHx n p o n eca  (flejiyBHjajiniix, npojiyBii-
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jajiHHX, K O JiyBH jaJiH iix) cTBapaH H X n a  HepaBHOM  pejbecJ)y y aK BaTH H iioj ( ' ia f ia p e n o j )  iijih  
c y B 0 3 eM H0 j c p e j in i in .  Cajip>Ke M ecT H M H 'iiio  o cT a T K e cf)OCHJia, yrjiaBHOM K onHeHHX ny- 
>KCRa: Hclix pomathi ( L i n n e ) .  Valonrn costata (M uller). Clausillia sp. n j(p.

Y 6 y ii io T H im  M p-3  3 ana>KeHO j e  h  n p n cy cT B O  6 j i0 K0 Ba H eo re iiH X  CTeHa (capMaT- 
c k h x  JiaM H H H paHiix JianopoBHTiix rjinna h ajieBpHTa) y Macn njieHCTOneHCKHX n p e j i e c -  

h h x  H a c j ia r a , K o je  c B e j io n e  o  B eoM a H3 pa>KeHHM KOJiyBHjaJiHHM n p o H ecH M a  ( k j ih s h iu -  
THMa) y IIJICIICl'OHCHV.

y  jih tojiou ikom  n ou iejiv  npeJiecHe njieHCTOHeHCKe KBapTapne Hacjiare H3i p a^ene cy oji 
raMHociiBHX h CMe îDv ajieBpHTa, riecKOBHTHX rjiHHa, iiiJi3yiiKOBHTo-iiecK()BHTHX rjiHHa, 
rjiHHOBHrnix necKOBa ca hccthm  cohhbhm 3 h KoiiKpenHjaMa KajiHHjyMKap6oHarra, oKciirja 
i BO>Kha h ManraHa. ()6 h 'ih o  y neiiocpej(iioj iiojihiih jieca cHBOcMei)e cyrjnnie h ajieBpHTH 
("6apcKH Jiec", o jin ociio  cojicKO-jiejiyBiijajiiin ccjihm chth  ojuiaiaHH y 6apcKoj cpejiiiHii), a 
Hjiyhii iiaHiDKe y jiy6jbiiM xopinoiiTHMa cy TaMHOCHBC j(o cHBOCMe^e n iH iie, mJbyiiKOBHTe 
u i n i i e  h  a J i e B p n n i  ( f i a p c K i i ,  6 a p c K 0 - f l e j i y B i i j a J iH 0 - i i p 0 J iy B n ja J iH 0 - K 0 Jiy B H ja J iiiH  j i e i i o i i i 'n i J .

BejniKV jie fiji,i i i i v  HJieHCToneHCKH cejiHM eirni HMajy y jieJioBHMa T epena Ha KojHMa 
cy H3BejieHe 6 v u io th h c  M r-3 h M r-5, y 0 6a cjiynaja  oji npeKO 14 .0  MeTapa. I lp ejiecH e  

TBopeBHHe ce  y 6 y u io rH H H  M r-3 jaBJbajy Ha jjy 6 i i i i i i  H3Mehy 1.8 h 14.1 m , a y 6 ym oTH H H  

\ l r - 5  y  jiy6niicKOM H iircpBajiy H3Mei)y 7.7 h 14.8  MeTapa. y  6 yiuoT H H H  M r-2 OHe c y  

VTBpheHe y noaiiHH Jieca cBe flo j^y6Hiie ojj o k o  8 .0  MCTapa.
C r a p o c T  r ip ejiecH H X  K BapaT apH H X  H acjiara HHje M o r y h e  v T B p jj ir n i Ha o c n o B y  

n p n c v T i ie  cf>ayne. y 3 H M a jy h n  y o 6 3 Hp rjiejjH U iT e J l a c K a p e B a  (1 9 2 2 ) o  C T apocT H  J ie c a  

B eorp ajja  h o k o j i h h c  (M Jia^H  n j ie n c T o n e H  h  Mau>HM jje jio M  MJia^H c p e flib H  n jie H C T o n eH ), 
Ha 0 CH0 By M e r o j ie  c y n e p n o 3H H iije , MO>Ke c e  n p eT n o cT a B H T H  jja c y  OHe n a T a jio > K e iie  y  

cp ej^ ib eM , a m c c t h m h h h o  MO>Kjia h  y  c r a p n je M  n jieH C T O n en y .
Jlec. FIpejicraBJba MJiat)H iihbo njieHCTOHeHCKHX cejjHMeHaTa y M npnjeB y. T o  je  

T3B. 6eorpajicKH iiajinncKii Jiec, cTBapaH iioji yranajeM  BeTpa Kao rJiaBHor a ren ca  Ha 
nepaBH O M  najieopeji>ec^y, K o jn  j e  oBfle npejjcTaBJben HeoreHHM cejpiMeiiTHMa.

Beha My je j j e 6 jbH H a, y  n poyH aB aH O M  j^ejiy T e p e n a ,  y  J ioK an n jH  6 y m o T H H e M r-5. 
O B n e  c y  3 a n a » c e n a  j^Ba HHBoa jieca  pa3flBojeHa jeflHHM x o p h 3 o h t o m  n o r p e 6 e H e  3 eM Jbe y  

yKynHoj f l e 6 jbHHH o k o  7.7-8.0 M eT a p a .
Obhm cejjiiMeirroM cy iiokphbchh noce6HO HajBHUiH repeHH M iipnjeBa, rjje je npncyTan 

MaibH Jieciui njiaTO, jiok My je na najjHiiaMa jjefubmia Maiba n npn tom  BeoMa npoMeiiJbHBa.
A.iyBiijajiini c efliiiv ie iiT r i najM JiahH X o jje j i.a K a  K B a p T a p a , n p e  cBera x o j i o n e n a ,  a 

Mo>Kjia H jicjiom iiJieHCToneiia, pacnpocTapibeH H  cy y  a o j ih i ih  MHpnjeBCKor noT O K a h 
ii,ero iiiix  npiiT O K a. C a ibH M a c y  y jip y > K eiin  iipojiyKrrn p a 3J iir u i -n ix  i ia jin iic K iix  n p o u e c a  

(n p o j iy B iija j iH iix , jjejiyB H jajiH H X , KOJiyBHjaJiHHx). E lo p e j i  c a B p e M e n o r  ajiyB H O iia  M npnjeB - 
cKor noT O K a npncyTH e c y  h aJiyB iijaJiH e T B op eB H H e H3 p aH H jn x cj)a3 a  p a 3 B o ja  cJ)jiyBHjaji- 

Hor n p o u e c a  0B0r B0ji0T0Ka. O h c  c e  jaBJbajy y BHfly T e p a c a  Ha b h iu h m  KOTaMa y o n H o c y  
n a  jiaHaiuibH h h b o  M n p H je B C K o r  noT O K a h  u .e r o B y  ca B p e M eH y  a jiy B H ja ju iy  paBaH. M e-  
hyTHM , y  M0pcJ)0ji0 iiiK0M CMHCJiy, caM O c y  c e  jjejiHMHHHO o n y B a J ie  najiiH >K e (H ajM Jia i)e) 

T epace.
AjiyBHjajiHe n acjiare  MnpHjeBCKor noTOKa n p o y Tie H e  cy y 6ymoTHHH M r-7, Koja je 

n o c T a B J b e n a  na jeflnoj iu ic K o j T epacn  Ha JieBoj o 6 a jm  MHpnjeBCKor noTOKa. KBapTapHH 
cejuiMeHTii oBjje Jie>Ke jjHCKopflaHTHo H3Hafl JianopoBHTHX rjiH Ha cr a p iije r  capMaTa 
(pHcoHjiiioxHjipo6HjiicKiix cjiojeB a). r i o TiH ib y  c j io je M  m jb y h k o b h t h x  rjiH Ha o j i  jiy6m ic  
14.0 M e r a p a ,  n p e K O  Kojnx cy n a r a j io > K e H H  c h b h  h  c h b o c m c ^ h  n e c K O B H , u iJb y H K O B H T H  

necKOBii h  rJiimoBHTH necKOBH ca c}>ayHOM MCKViiiaija Planorbis planorbis (M llller).
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Lymnaea ct. stagnalis (L inne). Fagotia espen (F eru ssac). To cy cejiHMCH'iH Kopmra 
Kojn naBHLLie n p ejia3e  y ceflHMeHTe n o B on fta , npeflCTaBJbeHe chbhm h CHB0CMei)HM 
aJieBpHTHMa, necKOBHTHM TJiHHaMa, a 33THM h 6apyuiTHHCKHM ceflHMeHTHMa (chbhm  
TJiHHaMa) h npoflyKTHMa naflHHCKHX n p o ijeca  (fle.nyBHjajiHHM HaHOCHMa, KJiH3HiUTHMa).
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Cji. 2. ynpe,7iin cTpaTHrpatficKH cry6oBH 6ywoTHHa y MnpnjeBV.
Fig. 2 Comparative colum nar sections in boreholes of M irijevo.

3AK.IbYHAK

H'iBejieiiHM ncipa>KHBan>HMa npoyMeHe cy c'ipamrpacjDCKe KapaKTepHCTHKe nejia 
TepeHa y okojih iih  B eorpafla  o  KOMe je  Jio cajia 6hjio Majio nojia'iaKa, YTBpi)eHO je ;ia y 
reojiouiK oj rpafjH MHpnjeBa yiecT iiyjy  ceflHMeHTHe cTeHe MHOneHCKe en o x e  h KBapTapa.

M H O I^ e H C K H  CeflHMeHTH cy  OTKpHBeHH Ha CTpMHM naflHHCKHM CTpaHaMa H y l)>KHJb- 
iIHMa caBpeMeHHX KJiH3HiiiTa. IlpeflCTaBJbeHH cy  cJiojeBHMa fiafleHCKor, capMaTCKor n 
naHOHCKor KaTa.
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BaneHCKH CeflHMCHTH cy  KOHCTaTOBaHH y  nOflHHH KB3pTapHHX TBOpeBHHa y flOJIHHH 
M n p n jeB C K o i' noTOKa, a 3acTynjieH H  cy  cJiannjoM  rJiHHa ca Nucula nucleus ( L i n n e ) .

CapM aTC Ke H a c jia r e  HMajy jjh j ic k o  HajBehe p a c n p o c T p a ih e ih c  y  n eo re iiH M  TBopeBHHaM a. 
M e t)y  itHMa j e  VTBpbeHO n p n cycyT B O  pHC0 HjiH0 XHj[p0 6 HjcKHX, epBHJiHjcKHX h  MaKTpa 
cjiojeBa. CTapnjn ojjejbipi capMaTa M npajeBa (p n co h j ih o x Hjipo6njh c k h  cjiojeBH) irap a ijen n  
c y  ripeT O K iio  o j i rjiHHOBHTO—JianopoBHTHX cejiH M enaT a. IlpeKO ii>hx c y  n a rrajio>K eiie jiaMH- 
HHpaHe J ian op oB H T e raHHe h  ajieBpHTH epBiuinjcKnx cjiojeBa. MaKTpa cjio jeB H  c y  n p ejicT aB - 

jbeHH c a  jjBa r iin a  pa3BHha: rjiHHOBHTO—JianopoBHTHM  h  iiecK O BH To-ajieBpH TCK iiM .
riaHOHCKH cejjHM eH TH  cy  KOHCTaTOBaHH y jjeJioBH M a T e p e H a  c a  HajBHiiiHM a n c o j iy T -  

hhm BHCHHaMa ofl npeKO 2 0 0  m H3Haj[ JieBe o 6 a jie  MHpnjeBCKor noTOKa. Opej[CTaBJbeHH 
c y  cjio jeB H M a  j io ib e r  naH O H a y  cfiaunjH  J ia n o p a ija  h  JianopoB H T H X  rjiH H a c a  Linmocardium 
cekusi ( G o r j a n o v i c - K r a m b e r e g e r ) .

K B a p T a p H e  T B o p e B H H e  H M a jy  B e h e  n o B p m H H C K o  p a c n p o c T p a i b e i b e  o j i  n e o r e i m x  

MHoueHCKHX c j io je B a . M e l ) y  ibHMa c y  npH cyT H H  c e j jH M e h th  njieH C T O ueH a h  x o j io u e H a .

riJieHCTOi],eHCKe H acjiare HMajy pejiaTHBHO BeJMKy jje6jbHHy (npeKO 20 m) h BeJiH- 
ko p acn p ocT p aib eib e . Y  JiHTocTpaTHrpac^cKOM norJiej[y, Ha 0CH0By MeTojie cynepno3H- 
U H je, Mory ce  H3 jjBojHTH ijBa naKeTa:

-  n p e j ie c H e  H a c j ia r e ,  n p eflC T aB Jb eH e 6 a p c K o -j ie j iy B H ja jiH o -n p o jiy B H ja jiH H M  T B o p e -  
BHHaMa h  o cT a ijH  C T a p n x  T e p a c a

-  H a c j ia r e  J ie c a  (e o jic K H  n a K e T ) B eo M a  npoM eH JbH B e j [e 6 jbH H e, ca jiBa j[o  T p n  H H B o a  

J ie c a  p a 3 j[BojeH H X x o p H 3 0 HTHMa n o r p e 6 eHHX 3 eM a jb a .
X o j io q e H C K e  H a c j ia r e  h h h c  ajiyB H jajiH H  cejiH M eH TH  M n p H jeB C K o r noT O K a h ib e -  

roBHX npHTOKa h npojiV K T H  caB peM eH H X  najiHiiCKHX n p o n e c a  (jjejiVBH jajiH H  n  KOJiy- 
BHjaJIHH cejjH M eH TH ).
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STRATIGRAPFTV OF NEOGENE AND QUATERNARY 
SEDIMENTARY ROCKS AT MIRIJEVO  

(BELGRADE)

by

S lo b o d an  K n ežev ić  , S lo b o d an  M iSkovic*
and D ražen k o  N en ad ic

Tlie stratigi'aphy of Neopene and Quatemary desmientary rocks at Mrnjevo, an eastem suburb of Belgrade, 
is descnbeđ on the basis of dnlling data. The studied deposits are Miocene (Baderaan, Sannatian, Pamioman) and 
Quatemary. Infomiation about Neogene and Quatemary of Mmjevo is an unpoitant segnient m the study oi geo- 
logy of Belgrade aiea.

Key worils: stratigraphy, Neogene, M iocene, Paratethys, Quatem ary, boreholes, fossils.

INTRODIJCTION

A detailed geological mvestigation for the lov\ ri plan of the Belgrade suburban commuruty 
of Mtrijevo included exploratory drilling (Fig. 1). The prospect had been knoun to have a 
complex geology and operatmg geomorphologic and engmeermg-geological processes vvhich 
rendered difficult construction works. The engmeenng-geological bacground dala for the tovvn 
plan had to provide sufficient lnformation for the best disposition of the plan. Geological 
complexity of the suburban area called for detailed stratigraphical study of few localities where 
the recent geomorphologic and engineermg processes are marked or where housmg projects 
were planned.

STRATIGRAPHY

Analysed samples from boreholes and surface outcrops mdicated Miocene and Qua- 
temary sedimentary rocks m Mirijevo area.

l rmversity of Belgrade, Faculty of M ining and Geology, Institute of Regional Geology and Paleon- 
tology, Kainemcka 6, Belgrade.

Geozavod HIG , Karadjordjva 48, Belgrade.
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Miocene

Miocene is  reprcsented by Paratethyan deposits of the Bademan. Sarmatian and Pan- 
nonian stages. Miocene beds, largely covered by Quaternary deposits. lie exposed m a 
few outcrops on steep slopes denuded by erosion or beside landslide scars. The presence 
of deeper- lyin» pre-existing Miocene lake deposits of the "Slanci Senes” is  supposed.

Badenian. Bademan manne deposits are identified at tJie bottom (belovv 14 m) of only one test 
hole (Mr-3). 'llie deposits consist of a clay and siltstone facies beanng MucuJa nucleus (L inne) as 
the guide species and fossil forms or Loripes dentatus (B aste ro t) , Tellina phmata (L inne). 
Leda t'ragilis (C h em n itz ). etc. Badenian sedimentary rocks m this type of development are 
continuous witli Bademan clay and siltstone with Nucula nucleus (L inne) of Karaburma. lden- 
lilied earlier ( S l e v a n o v i c .  1977; E r e m i j a .  1987; K n e ž e v i c  a nd  M i h a j l o v i c .  1989). 
ln relation to other Miocene rocks, Badentan deposits lie m M r-3  at lowest altitudes.

Sarmatian. Sarmatian deposits are most extensive in Minjevo of all Miocene rocks. 
Newer Sarmatian levels are noted in excavation works and in some of natural outcrops. 
AIso. Sarmatian beds are drilled m all holes. except m M R-3.

Older Sarmiitian levels. nssoid-h\tlmbian beds. are recogmzed in drill-coies from K4R-2 and 
Mr-7. These beds are made up of light <jrey-gieenish to grey marly clay with Syndosmya iellexa 
(E ich '\ ak l). Cerastodenna cf. mopumtum (G risc h k iev ic ) , representatives of Hydmbia. etc.

The nssoid-hydrobian becLs m Minjevo area are overlain by ervilian thick beds of grey or 
grey-greemsh marly clay. siltstone. and wide-spaced sandstone mterbeds. A charactenstic of these 
beds is the weil maricetl lntemal lamination of light-coloured l<urunae nch m clay minerals. The 
commonest contained fossils are: Enilia dissita (Eichwald). Endlia dissita pcx!olica (Eichvvald). 
Cerast(xlerma vmdobonense (P o r ts c h -L a s k a re v ) ,  Modiolus mcrassatus (d 'O rb ig n y ). etc.

Nevver Sarmatian. mactra beds. m Minjevo area are represented by iwo faeies:
(a) Marly clay and siltstone. often laminated like in the older ervilian beds. vvith the 

commonest faunal species of: Cerastoderma gleichegenbergense (Papp). Mactra cf. vitali- 
ana eich\valdi (L ask arev ), Actcocina iajonkaircana (K o lesn ik o v ), Cerastoderma vmdo- 
bonense (P o r ts c h -L a s k a re v ) ,  Pirenella picta (De F ran ce ), Hydrobia sp.. etc. These 
rocks are found m hole M r-12. directly overlain by Pannonian marlstone.

(b) Cirey-yellow or grey sands, mterbeds of carbonate sandstone and siltstone, less 
distinctly laminated: lanunae are disunguished more by grain size than by mmeralogical 
composition. Faunal content is  low, found m  holes M r-4. M r-8 and M r-11.

Pannonian. Deposits of the latest Miocene division. Pannoman. are represented in Minje- 
vo area by the Lower Pannonian stage, Slavoman substage. It is  a facies of marlstone and 
marlstone and marly clay with Limnocardium cekusi (G o r ja n o v ic -K ra m b e rg e r) , Gyrau- 
lus praeponticus (G or ja n o v ic -K ra m b e rg e r) , ostracods Congena sp.. etc.

In relation to other Miocene rocks, Pannoman deposits in Mirijevo lie at the highest alti- 
tudes and are always covered by loess and other Quatemary sediments. Pannoman facies or 
marlstone and marly clay is  ldentified in Mr-12. at the depth betvveen 2 m and 8  m.

The newest sand-silt beds in a part of Mrnjevo. descnbed as Sarmatian sandy facies of 
mactra beds. could posstbly be partly Sarmatian/Pannoman transitional honzons. UnfortunateIy, 
being fossil-lree, these deposits could not be reliably dated by palaeontological methods.
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Quaternary

Qualemary deposits are far the most extensive strali.’raphic member at the surface ol
the study area. Both Quatemary epochs (Pleistocene and Holocene) are repesented by
vanous genetic types of rocks.

Pleistocene are preloessal deposits and beds of eolian deposits-loess.
Preloessal deposits. Pleistocene sediments deposited before loess are recogmzed m, .

several borehales. They are the thickhest in M R-3 where they lie betvveen Badenian clay
and siltstone with Nucula nucleus (L inne) (14 m) and loess (1.8 m).

Pleistocene preloessal deposits are represented by polygenetic types of sediments: 
products of slopewashh (deluvial. proluvial. colluvial) processes on uneven land surface tn 
an aquatic (swampy) or dry-land environment. Sporadic fossils are mostly land snails:
/ Ielix pomatia (L inne). Valonia costata (M uller), Clausillia sp.. etc.

Blocks of Neogene rocks (Sarmarian laminate marly clay and siltstone) in a mass of 
Pleistocene preloess deposits found m M r-3 are an evidence of stron? colluvial processes 
(slides) tn the Pleistocene.

The preloessal Pleistocene deposits are made up of dark erey or brown siltstone. sand> cla\ 
gravellv-sandv clay, clay sand witli m;iny lenses and concretions of calcium carbonate. tron and 
mansanese oxides. Directly under loess. lie grey-brown loamy sand and siltstone ("marsh loess". or 
eolian-deluvial sediments deposited m swampy environment); downward follovv ditrk grey to 
grey-brown clays. gravelly clay and siltstone (swamp. svvtmip-deluvial-proluvial-colluvial deposits).

Pleistocene rocks are thick m M r-3 and M r-5 sites. over 14 metres tn either borehole. 
Preloessal rocks in M r-3 lie between 1.8 and 14.1 metres deep, and between 7.7 and 14.8 me- 
tres tn Mr-5. In Mr-2. these rocks lie under loess to the depth of about 8 metres.

I'he age of Quatemary preloessal rocks is  not possible to determine on the contained 
fossil fauna. Taking tnto consideration Laskarev’s (1922) view about loess age m Belgrade area 
(late Pleistocene and partly late Middle Pleistocene) and based upon presumptions of superpo- 
sed siratal continuity, the likely age of preloessal rocks is Middle and locally early Pleistocene.

Loess. Loess fonns the newer level of Pleistocene deposits at Mirijevo. lt is  termed 
Belgrade slopevvash loess, vvindblovvn onto the uneven land surface. represented by Neo- 
gene sedimentary rocks.

Loess ts the thickest in M R -5. about 7.7 to 8.0 m. where lt fomis two levels sepa- 
rated by a buried soil honzon.

This sediment covers the htghest points of Mirijevo, forming a small loessal plaieau. 
tts thickness reduced and vanable on slopes.

Alluvlal deposits of the late Quatemary divisions, predominantly Holocene. and pos- 
sibly partly Pleistocene. are spread out m valleys of the Minjevo stream and its tributar- 
les. They are associated wtth various slopewash processes (proluvial, deluvial. colluvial).
Alluvial deposits are both recent and old from the Mirijevo stream, fomiing terraces ai
higher levels than the present stream level and its alluvial plain. Morphologicallv. only
the lowest (newest) terraces are partly preserved.

Alluvial deposits from the Mrnjevo stream were studied from M r-7 drilled on a low ter- 
race on the lelt stream bank. Quatemary deposits lie unconformably over lovver Samialian
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marly clay (nssoid-hydrobian beds), m a succession from wravclly clay 14 metres deep to grey 
or °rfy-brovvn sands. gravelly sand and clayey sand bearing molluscan fossils of Planorbis 
planorbis (M uler). Lymnaca cf. stagnalis (L inne), Fagotia esperi (F eru ssac). These are 
nverbed deposits passmg mto alluvial deposits. represented by grey and grey-brovvn siltstones. sandy 
claystones. and then sw;imp deposits (grey clays) and slopewash (deluvial, sliding) products.

CONCLUSION

Stratigraphy was studied m a Belgrade suburban area for wluch few data was available. 
fhe Mmjevo area vvas found to be made up of Miocene and Quatemary sedimentary rocks.

Miocene deposits are Bademan, Sarmatian and Pannoman rocks which lie uncovered 
on steep slopes and it recent landslide scars.

Badenian rocks. under Quatemary deposits m the Minjevo stream valley, are repre- 
sented by an argillaceous facies with NucuJa nucleus (L inne).

Sarmatian deposits are the most widespread of Neogene rocks. and mclude nssoid- 
-hydrobian, ervilian, and mactra beds. The older Sarmatian umts (nssoid-hydrobian beds) are 
made up prevailingly of marly rocks, overlam by lammated marly claystone and siltstone of 
ervman beds. Mactra beds are represented by clay-marlstone and sand-siltstone vaneties.

Pannonian deposits are recogmzed at highest local altitudes. over 200 metres. on the 
left of the Mirijevo slream. These deposits of the Lower Pannoruan are a marlstone and 
marly claystone facies bearing Limnocardium cekusi (G o rja n o v ić -K ra m b e rg e r) .

Quatemary deposits have greater areal distnbution than Miocene beds. They belong 
to both Pleistocene and Holocene epochs.

Pleistocene deposits have greater areal distnbution than beds. Lithostratigraphically it 
consists of two sets of beds:

-  preloessal deposits represented by swamp-deluvial-proluvial products and old ter- 
race remains. and

-  loess deposits (eolian set) of vanable thickness m two or three levels separated by 
buned soil honzons.

Hoiocene deposits are alluvial sediments from the Minjevo stream and tnbutanes 
and products of recent slopewash (deluvial and colluvial) processes.
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