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BHOCTPATHrPAO>HJA CPEJJIbEr MHOHEHA 
JAAAPCKOr EACEHA (3AnAJJHA CPEHJA)

OA

M n o /ip a ra  B. IleTpoBHha*

ripejiM eT  p a fta  je  cpeflibH  MHOiieH Jap a p c K o r 6aceH a ca  cTaHOBHUiTa caBpeMeHHX cTpaTHrpat})CKO-6HO- 
CTpaTHrpa(J)CK0-MHKp0nai[e0HT0Ji0mKHX cxBaTas>a. yrnaBHOM  Ha 0CH0By SpojH e h  pa3HOBpcHe c|)opaMHHH- 
(|>epcKe MHKpotj)ayHe y cpejiH.eM MHoaeHy ja jjap cK o r n p o cT o p a  H3jiBojeHH cy KapnaTCKH h  SajjeHCKH KaT. Kap- 
naT  je  npencTaBJbeH  ijeH030H0M Globigerinoides bisphaericus h  JI030M Bolivina reticulata. BajjeHCKH k b t  je  
p a n i’iJ ia iieH  Ha jjo h ,h , cp e jjiiH  h  rop ibH  SaneH  a  ob h  o jte jtijH  j j a j t e  Ha SHocTpaTHrpacficKe 30He h  o jxroB apajyhe 
.TioKa.HHe 30He, o jih o ch o  Ji03e.

K /b y ™ e  p e in :  cTpaTHrpacj)Hja, 6nocTpaTHrpac})Hja, K apnaT, 6ajjeH , 30Ha h  J i0 3 a .

YBO,H

y  obom pa/i(y npnKa3aheMO cpe/ni,H MHOtj,eH .lajjapcKor Sacena cxo/nio caBpeMeHHM 
crrpa'mrpar|)CKO-6u()crrpaTHrpac}3CKO-MHKpoiiajieoHTOJiomKHM cxBaTaii>HMa.

Kao ihto je H03HaT0 6acen Ja//pa je yraaBHOM HcnyH.eH cpe//n,eMii()ncHCKHM tbo- 
peBHHaMa ca tjjOCHJiHOM MHKpOCjbaVHOM H c})JIOpOM, Kao H MaKpOCJ)OCHJIHMa.

Ha 0CH0By rJjopaMHiiHcJiepcKe MHKpotjiavne y oBoj o6jiacTH H3TiBojeii je KapnaTCKH 
Karr. Mel)yTHM, 6a/jencKH KaT je OB^e yTBp^en h MaKpoc})ayHHCTHHKH h MHKponajieoHTO- 
JIOHIKH.

H 3 ce/HiMeHaTa ja/iapcKor MHOii;eHa MeTo/joM "mjieMOBaina" T.j. "Hcnifparba" hs- 
/IBojena je y npBOM njiaHy BeoMa 6oraTa h Bpjio pa3H0BpcHa MHKpocf)ayHa cJ)opaMHini- 
cj^epa. OHa je oMoryhnjia fleTajLHO 6HOCTpaTHrpacjjcKO pamHJiaitaBaibe noce6H0 6a/ieHa 
'iiije Hacjiare penionajino /(OMHHiipajv Ha obom npocTopy. Y  6a/jeiicKOM KaTy Ha ocnoBy 
cjjopaMHHiicjjepa ii3/ip,ojeiia cy CBa TpH H>eroBa o/ieji-,Ka: tjoh,h, cpc/in>ii h ropii.H 6a/ien. 
Ohh cy flajbe pain'uiaihenn Ha a/ieKBaTHe 6hocrpaTiupac[)CKe KaTeropnje, Kao h ito  cy 
30He h Ji03e hjih JioKajiHe 30He.

BpojHii o/ihoch cjjopaMHHH(J)epcKHx po/ioBa, BpcTa h BapHjeTeTa y MHKponaJieoH- 
tojiouikhm npo6aMa cpejin,er MHOiieHa Ja/iapcKor 6acena, Kao i-i paHiijn 6Hocrrpa- 
TiirparjjCKH saKJBVHi/H H3Hera cy yrjiaBHOM y pa/ioBHMa O eTpoBH ha (1963, 1967 h 
1970).

* MapnjaHe TperopaH 17, Beorpafl.
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I I o c e 6 a H  c ri p a rn irp a c |ic K H  npH K a3 ja f (a p c K o r  MHOu;eHa a y T o p  0 B 0 r  p a j ja  j ja o  j e  
p a n n je  ( I l e ' r p o B H h ,  1969).

Cji. 1. OpnjeHTaniiona reorpatfcKa cKi-ma JaflapcKor 6acena. 
Fig. 1. Sketch map of the Jadar basin.
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30Ha Ammonia beccarii = Ji03a Elphidium crispum 
Ammcmia beccarii Zone = Elphidium crispum local zone

30Ha Bolivina dilatata 
Bolivina diJatata Zone
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30Ha Spiroplectinella carinata = jio3a Uvigerina bononiensis compressa 
= .iro3a Bulimina elongata = jio3a Orbulina suturalis 

Spiroplectineila carinata Zone = Uvigerina bononiensis compressa local zone 
= Bulimina elongata local zone = Orbulina suturalis local zone
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.aaremiflHa 3ona = ,no3a OrbuJina suturalis 
= Ji03a GIobigerinoid.es trilobus 

lagenidzone = Orbulina suturalis local zone 
= Globigerinoides trilobus local zone

KAPnAT
(CARPATHIAN)

Heno3ona Globigerinoid.es bisphaericus = H,eH030Ha Bolivina reticuJata. 
Globigerinoides bisphaericus cenozone = Bolivina reticulata cenozone

Cn. 2. BiiocTpaTHrpa(|)cKa nofle.na cp enoer MH0i;eHa JaflapcKor 6aceHa. 
Fig. 2. Biostraligraphic division of Middle Miocene of the Jadar basin.

KAPIIATCKH KAT

KapnaTCKH Karr na 0 C H 0 B y  rbopaMHHiK})epa yTBpt)en je  y jy r 0 3 anaflH0 M ^ejiv Ja- 
^apcKor 6aceira y cmiicjiv MJial^er iijih ro p a e r  xejiBera (IleTpoBH h, 1963). IIpeflCTaB- 
J b e n  je ii;eno3 0 HOM Globigerinoicles bisphacricus ii itemiM 6ohhiim eKBiiBajieiiTOM, T.j. qe- 

H0 JIG3 0 M Bolivim  reticukita.

\
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U e H o s o n a  Globigerinoides bisphaericus MiiKpoc^avmicTiraKii je KOHCTaTOBana v 06- 
jiacTH KopemiTe, Bpe3jaKa, PpH Tapa h K jiynaii,a. Y  naBejienoM npocTopv 113 jianopOBHTO- 
-rJiiiHOBiiTi-K cejjH M enaT a n c n p a iie  cy  iiJtaiiK 'i’o iicK o-ocH T O cK e cjjopaMHHHcjjepe n a  Tiejiy ca  

pvKOBojjehHM, HeH030HCKHM (jjopM aM a Globigerinoides bisphaericus. Koje e y y  acon,HjaHiijii c a  

BpcTaMa B esam iM  caMO 3a OBy HeH 030iiy: Rhabdammim linearifoimis. Discorbis turrita 11 GJo- 
bigeria braevispira. f l a J t e  cy  M a a e  3naH ajH e, 6 e3  o 6 3 iip a  11a  i ii ix o B y  6 p o jn o c T , KaKO n e jian iK e  
TaKo 11 6 e iiT ocK e B pcTe, K oje HeheMO na6 p ajaT H .

U e iio jio s a  Bolivina reticulata 11a 0CH0By (j3opaMHHHc|)epa ii3j(BojeHa je y cejiv 
Kjiyniiii, rjie je 113 J i a n o p a i j a  JepMi-iha n o T O K a  ncnpaHa i i a j 6 o r a T i - i j a  h iiajpa3H0BpcHiija 
MHKpocj)ayHa K a p n a T C K e  CTapocTii. C a c T o jn  ce caM O  oji 6 e H T o c K H X  c|)opaMHHHc})epa. Me- 
1)Y itHMa noMHHHpajy SoJiHBHHe ca Haj6pojmijoM pyK0B0j(eh0M BpcTOM Bolivina reticula- 
ta. 3 a T iiM  cjiejii-i pyK0B0p;eha nojiBpcTa Uvigerina bononiensis primiformis. K o ja  ne j(o- 
c iT ia c e  B e jn iK y  3acTynjbeHOCT, ajiH men 6i-iocTpaTiirpacj)CKH SHanaj ce y noTHVHOCTii 
MoaKe nsjejiiia'iirrii ca Bpej(Homhy KapnaTCKHX BpcTa Globigerinoides bisphaericus ii.t.jj.
Y j(pyroM njiaHy cy npejjcTaBHHHH JipyrHX pojjoBa, Kojn y ja j j a p c K O M  MiioHeny npaTe 
caMO KapnaT (10 p0j(0Ba 1111 BpcTa). H a  Kpajy cy cj)opaMHHiicj)epe m nper BepTHKaJiHor 
a HeKe oji h.hx h x0pH30HTajiH0r paciipocTpaH>eH.a.

b a ^ e h c k h  k a t

BajjeHCKH KaT Ha HCTpa>KHBaHOM T e p e H V  jjocTiDKe 3HaTHO Behe npocTpaacTBO oj( 
K a p n a T C K o r .  Baj(eH je y  Jaj(apcKOM 6aceHy 3 a c T y n J b e n  B e o M a  pasHOBpcHiiM nacjiaraMa, 
CBpcTamix y Biime cj)ar(Hja, Koje je, Kao n JianopoBirry cjjai(i-ijy KapnaTa, ayTop 0B0r paj(a 
jieTajbHO ornicao paHiije (IleT poB iih , 1963; 1967).

Ha ocnoBy cjjopaMHHiicJjepa y jajjapcKOM npocTopy y 6ajjencKOM KaTy, Kao ihto je 
HaBejieHO, H3j(BojeHa cy cBa Tpn meroBa j(ejia: j(oii,h, cpejHtii 11 rop itii 6aj(eH.

^ o ib i i  6 a jjen

J lo ib ii 6 aj(eH je  y  6 HOCTpaTHrpa4)CKOM n o rjie j(y  3acT ynjbeH  "jiareni-ijiHOM" 30H0 M h  
ibciiiiM  JIOK3J1HHM 3onaM a, o j(h o ch o  Jio3aMa Orbulina suturalisn Globigerinoides trilobus.

"Jlai cnnjiiia" 30Ha OTKpiiBeHa je y aTapy JJpariiHi(a h Jape6nHa Ha jjecHoj j(ojihh- 
CKoj najjiiHii peKe Jajjap. JIiitojioihkh je 3acTynjBena rjiimaMa H3 Kojnx je Hcnpana nsy- 
3eTHO 6oraTa h pa3HOBpcHa c})opaMHHiic})epcKa MiiKpocjjayHa. OHa npejjcTaBJta naj6poj- 
Hiijy n Hajpa3HOBpcHiijy MiiKpoc})ayHy c})opaMiiHiic})epa MiioijeHa JajjapcKor 6aceHa. 
Mj(eHTHcj)HKOBaHO je 37 pojioBa ca 59 Bpcra h 6 BapnjeTeTa. Mel)y miiMa no 3acTynjbe- 
hocth  cy Ha npBOM MecTy 6eHTocKe cj)opMe Ha nejiy ca JieHTHKyjiiiHaMa, jjok cy nJiaHK- 
TOHCKii o6jiiihii Maibe 6pojHii 11 Hepa3HOBpcHiijii. npej(CTaBJBeHii cy ca oko 1/4 vnemheM
v yKynHoj 3 acTynJLeHOCTi-i.

J lo sa  Orbulina suturalis MHKponaJieoHTOJioiHKii je KOHCTaTOBaHa caMO y 3anajiHOM 
j(ejiy JajjapcKor 6acena y okojihhh Bpe3jaKa, Heji;ejBiin,a, Tpmiapa h PyitaHa. Ha obom 
npocTopy "suturalis" Jio3a 3acTynJi.eHa je JianopoBiiTOM cjjaHiijoM ca Haj6pojHiijiiM ne- 
JiauiKHM c})opaMiimic})epiiMa. Me^y mi-iMa jjoMimiipa KapaKTepiicTiiHHa BpcTa Orbuiina 
suturalis. Jlaji.e je j(pyropa3pejiHii pa3HOBpcHi-ijH 6eiiToc Ha nejiy ca JieHTHKyjiiiHaMa.

J I o 3 a  Globigerinoides trilobus B e 3 a H a  j e  3 a  r J iH H e , K o je  c y  O T K p H B e H e  y  c e j i y  B p a -  

jji- ih . O n a  j e  n o  npBH n y T  m H K p o c })a v  11 h c t h 4 k h  y T B p ^ e n a  y  J a j i a p c K O M  6 a c e n y  1 9 6 3  r .  y  

M iiK p o n a j ie o H T O J io m K O M  CM HCJiy c e  K a p a K T e p m u e  K a o  h  " s u t u r a l i s "  J i 0 3 a  H a j 3 a c T y n j b e -
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HHjHM iuiaHKTOHCKHM cjiopaM H H iiftiepaM a c  t h m  i h t o  j e  y  H>oj, n o  3 a cT y n Jb eH o cT ii K apaK - 

TepHCTHHHa B pcT a  G lo b ig e r in o id e s  tr ilo b u s  Ha npBOM MecTy y o ^ H o c y  Ha O rb u lin a  su tu ra - 

Jis. M et)yTH M , H M ajy h n  y  BH^y j ia  y  n p a T e h o j  M HKpo4)ayHH n pH K a3aH e j io 3 e  o ji  6yjiHMH- 
HHjia H a jB eh y  6 p o jH o c T  ji,ocTH>Ky 6yjiHM HHe, j io k  c y  o iijie  6oJiHBHHe H e3iiaT H o 3 a c T y n J te -  

H e, c 'n i 'i e  c e  y T iicaK  jia  c e  " t r i lo b u s ” J i0 3 a , n o  n p a T e h o j  M iiK pocfiav iin , npH 6jin> K ana J ia r e -  

iiiiju io j 30HH h j ih  c e  n aK  H ajia3H  Ha n p e j ia 3 y  H3Me})y 30H e Jia reH H jia  h  J i0 3 e  O rb u lin a  

su tu ra lis .
H a K p a jy  ncTirieMo j ja  j e  caM O y  jioi-beM 6 a jie H y  JajtapcKor 6aceHa npeno3HaTO 23 

ctK )paM niiiic(iepcK a p o j ia ,  36 B pcT a h  6 n o jjB p c 'ra  6e3 B e h e r  6 n o c T p at i i r p a c}jc k o r  3 i ia Tia ja .

Cpe iii,!) o a jie ii

( 'p e ji i i .n  f ia jie ii Ha T ep H T o p iijn  J a j ia p c K o r  6 a c e H a  HMa H a jB eh e  np0C TpaH C TB 0 y  
o jiH o cy  Ha o c T a n e  o jie jb K e  6 a j je n c K o r  K aT a. Pa3H O B pcTaH  j e  h  y  j ih t o jio ih k o m  h  y  MHKpo- 
n a jie0H T 0Ji0 iU K 0M  n o r J ie n y  c  t h m  h it o  y  MHKponajieoHTOJiOHiKOM  CMHCJiy ne3HaTHO 3 a o -  
c T a je  3a  jio h .h m  6ajjeH O M , n o c e 6 n o  JiareHHjjHOM  30H0M .

H a  o cn o B y  c|)opaMHHHc}jepcKe MHKpoc}jayHe cpejju>ii 6a j^en  j e  p a u F iJ ia i te H  Ha jjBe 6 h o -  

c 'ip aT iiip ac tjcK e  30H e c a  oj](roBapajyhH M  JioK ajim iM  30HaM a, o j jh o c h o  jio3aM a. T o  cy  30H a S p i-  

ro p lc c tin c lla  carina ta  c a  Ji03aM a: U vig erin a  b o n o n ien s is  co m p ressa , B u lim in a  e lo n g a ta  h  C ib ic i- 

d e s  u n g eria n u s  h  30H a S p iro p le c tin e lla  m ig h ti  c a  J1030M C ib ic id e s  lo b a tu lu s o m a tu s.

3 o H a  S p ir o p le c tin c lla  ca rin a ta  j e  1 7  H a jp a c n p o c T p a ib e iiH ja  6 h o c 'rp a 'n i ip a c ] jc K a  je -  
jIHHHHa c p e j i ib e r  6 a j j e n a  h  MHOiieHa y  iieJiHHH. Y  janapcK O M  6 a c e H y  M H oyeH y  H ajB eh o j 
M e p H  6H O CTpaTHrpa4)CK H o j j r o B a p a  c p e jiib e M  6 a j i e H y  a  caMO MecTHMHHHO i t e r o B O M  CTa- 
p n j e M  n e j i y .  M iiK p o n a jieo H T O Jio m K H  j e  yT B pi)eH a y  rjiH H aM a h  necKOBHM a J a p e 6 n i ( e ,  P n  
6 a p n h a ,  B eJiH K o r c e j i a  h  B p a f ln h a ,  r j i i r a a M a  B p e 3 j a K a ,  H e j(e jb ira ,a , F p H H a p a  h  J Ih ii ii i ii i .  
h  y J ia j t o BaTiKHM K p e n ib an H M a  j^ o jiH H e  X e p a B H je  (P y ib aH H ). Y  ibeHHM M H KpocjjociuiiiH M  
a c o n iija H iija M a  3HaTHO n p e o B J ia i)y jy  6enTO CKe cjjopaM H H iicJjepe Ha n e jiy  c a  a rjiyT H H H pa- 

h h m  c f jo p M a M a  K ap aK rrepHCTHTiH e B p c T e  S p iro p le c tin e lla  ca rin a ta .

J I o 3 a  U v ig e r in a  b o n o n ie n s is  c o m p re ssa  j e  6 o h h h  eKBHBaJieHT " c a r in a ta "  3 0 iie . H a  
0CH0By M HKpoc[)opaM HHiic})epa KOHCTaTOBaiia j e  y  aTapy Jap e6 H E (a  n  B e jiH K o r c e j ia .  M e -  

J)y tbenH M  c})opaMHHHc}jepHMa jioM H H H pajy pyK O B O jjehii o 6 jih h ,h  U v ig er in a  b o n o n ie n s is  

c o m p re ssa .

J l o - i a  B u lim in a  e lo n g a ta  TaKof>e 6nocTpaTH rpac})C K H  o j jro B a p a  y  n;ejiHHii 30HH S p i-  

ro p le c tin e lla  c a rin a ta . M iiK ponajieoH T O Jio iU K H  j e  yT B pi)eH a y  rJ iiraa M a  P y n > a n a . Y  ibeiiO M  
M H K ponajieoH TO JiouiK O M  cajtp>K ajy  H3y3eTH y 3acT ynjbeH O C T  jiocTH>Ky H eynopejiH B O  p a 3 -  
HOBpcHiije 6yjiHM HHe y  o jiH o cy  Ha o c r a j i e  MHKpoc}jocHJie, r j je  H a jB eh a  6pojnocT n p iu ia j ia  

K apaK T epncT H H H oj B pcT ii B u lim in a  e lo n g a ta .

J l o s a  C ib ic id e s  u n g e r ia n u s  j e  h c t o  6 o h h i i  eKBHBaJieHT " c a r in a ta "  3 0 iie . O T K p iiB en a  
je  y  M eKOM  n o rro K y  y  jy>KHOM Jte jiy  c e j i a  Pyu>aiiH. M iiK p o n a jieo H T O Jio u iK H  j e  K apaK - 

T e p n u iy  cec iiJ iH e , Kpynne c}jopM e C ib ic id e s  u n g e ria n u s. n p a T e h a  M iiK poc}jayiia oB e J io 3 e , 

110 c acT aB y  j e  c ju i 'i n a  "carinata" M iiKpoc}jaynH, 11 aKO y  i t o j  HHcy Hai)eHH o 6 j ih h ,h  B pcT e 

S p iro p le c tin e lla  c a iin a ta .

3 o i i o m  S p iro p k c tin e lla  iv r ig h ti y  JajiapcK O M  6 a c e n y  c e  6H ocrpaTH rpacf)C K ii saB p u iaB a  
cpejiu>H 6 a fle n . O H a  j e  Ha 0CH0By cjjopaMHHHcJjepa KOHCTaTOBaiia y  J a p e 6 n TiKOM iioTOKy. T y  
cy  H3 H a jB in u e r xo p ii3 0 H T a  c h b h x  necKOBHTHX r ju r a a  c p e j i ib e r  6 a jie n a  n c n p a H e  y  H ajB ehoj 
M epii arjiyTH H H paH e c}iopMe TeKCTVJiapima y  npBO M  nJiaHy c a  KapaKTepHCTHHHOM, o jn io c n o
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30HCK0M  BpcTOM Sptoplectinella ivrighti. Ona je  i ia j ' ic i iT h e  y  a c o u ;iija u ;iiji i ca  nocra SpojmiM 
n p e flC T a B H im iiM a  T C K C T y jia p n ja . S h t i im  c j ie j je ,  c a  u o flje flH a K O M  3 a c T y n J b e H o m h y , 6 y jiH M H H e  n  

HnOnojrjiecn. JT[ajbe c y  a M O H iije  n e Ji(J )H n n jyM H . H a K p a jv  c v  B p jio  p e iK e  f lp y r e  n p a T e h e  

f j )o p a M ii i i i ic } )c p c ,  K o je  o b o m  npi-rJiHKO M  n e h e M O  H a đ p a ja n r .

JIo 3 a Cibicicles lobatulus omatus n p e jjc T a B J b a  S o h h h  c k b h b c j i i i i i t  h j ih  J i0K a jm y  30- 

H y ,  T . j .  j io 3 y  3 a B p m H e  c p e jr ite G a jre H C K e  " v v r ig h t i "  s o h c .  E n o c T p a T n r p a c } )C K ii  je  y T B p i)e H a  

o a  j y r y  ce.na P yH > a H H , r n e  je  H3 H a jB H H ie r  H H B o a  n j ia B i ix  rjrr-tH a  jro 3 e  Cibicides ungerianus 
H 3 jrB o je H a  M H K p o c j)a y n a  G c h t o c k i - k  c })o p a M H H H c j)ep a  y  n p B O M  n j ia H y  c a  n iiG irn H jie c r tM a  

M e i)y  K o ji-iM a  n p e o B J ia i ) y jy  p y K 0 B 0 jre h e  J i0 3 H e  c})op M e Cibicides lobatulus omatus. Y  n p a -  

T e h e M  j [ e j i y  o B e  a c o H H ja H n je  H a j6 p o jH i i jH  c y  h o h h o h i- i .  ^ a jb e  c y  c a  n o jjje jtH a K O M  3 a c T y n -  

jbcnom hv B a jiB y j iH H e p n je ,  J ia r e H e , j|rrori,n6Hntijiec[i r-r 6 y jrH M H H e . npeocTajrr-r n p e jrc T a B -  

H H H H  c})O p a M H H H (})e p C K H X  pO JJO Ba cy OBJie B p j io  p e T K H .

I l a  K p a jy  H a n o M ir r te M O  j r a  j e  c aM O  H 3 c e j r r iM e i i a T a  c p e f lm e r  6 a j r e H a  J a jr a p c K o r  6 a -  

c e H a  ir jre H TH c})H K O B a H O  43 c })o p a M H H H c})e p cK a  p o jra  c a  52 B p c T e  h  4 B a p n je T e T a .

r o p n . l i  oaj^eH

F o p i f c i i  j je o  6 a j r e H C K o r  K a T a  H a  T e p n T o p r r j H  J a jr a p c K o r  6 a c e H a  jro c T a  j e  p a c n p o c T p a -  

ib e n  a jn i  M aube o n  c p e jr ib e r .  B r r o c T p a T H r p a c jjc K H  je  p a n p u r a r t e H  rra  j j b c  3 0 H e , Bolivina di- 
latata 11 Ammonia bcccariica jt0 3 0 m  Elphidium crispum.

3 o H a  Boliviua diiatata v  6 H O C T p a T iirp a c })C K O M  c M ir c j iy  n  o b jtc  o j j r o B a p a  jro ib e M  j je -  

j i v  r o p i i e r  o a jre i ia .  Y  Ja jra p c K O M  n p o c T o p y  o B a  3 o n a  je  p a s B i i je H a  jy r o 3 a n a jr i io  o jr  pc-K c  

.Ta jrap  y  a rra p iiM a  c e j ia  H e j r e jb i i i ja ,  r p im a p a ,  P y r b a H a  n  J lr m H iiH c .  Y  M H K p o n a jie o H T O -  

j i o h ik o m  n o r j i e j r y  y  H a jB e h o j M e p n  je  3 a c T y n jL e H a  m o p c k h m  6 c h t o c k i im  c })o p a M H H iic })e - 

p a M a . M e i ) y  rb H M a  jro M H H H p a jy  6 o jr iiB H H e  ca  H a j3 a c rr y r r jb e H H jH M  3 0 h c k iim  o 6 j i i ik o m  Boli- 
vina dilatata. Y  0 B 0 j 3 o h h  n jra H K T O H  je  B e o M a  p e jra K  r-i H e p a 3 H O B p c T a H .

3 o i i o m  Ammonia beccariiy 6aceHy J a j ip a  6 HOCTpaTirrpac})CKH j e  3 acTynjben ropmn 

j(eo ropiber 6ajreHa, Kao rr ropH,r-r 6 a jre ii  y nejTHHH. YrjraBHOM TaMO rjre "beccarii" 3 0 Ha, 

ojthocho rteHtr cejjHMeHTH Hrme Tienocpejmy noBJia're TBopeBiiHaMa 3 0 He Bolivina dila- 
tata, oHa y 6iiocTpaTTirpac|)CKOM norjiejiv npejrcTaBJba saBpnjHii, T.j. roprbii jreo roprber 
6ajreHa. Me^yTHM, Kajr j e  y niiTaiiby npocTop ncTpaacHBaHor 6aceHa c a  jrecne cTpaHe 
peKe J a j r p a ,  to  cy  a T a p n  B p r tH a ,  B e jn iK o r  c e j ia ,  J a p e 6 H n a ,  P n 6 a p H n a  h Bajrarbe, r / ie  je  

O T K p H B e n a  T3 B. "ypaHOHOCHa c e p r i ja " ,  30Ha Ammonia hcccarii6ii()C'rpa'riTi pafj)CKH o 6 v x -  
Ba'ra n;eo rop ib ir  6 aj(eH.

y 0 6 a  c j iv n a ja  MHKpoc})oCHJiHe 3 ajej(HHHe " b e c c a r ii"  T i in a  K a p a K T e p im ry  ce , y  

0jTH0cy Ha cT ap n je  M iio n c iic K e  cj)opaMHHiic})epcKe a c o n n ja n n je ,  n p eoB Jiah irB aH ,eM  6 p a - 

k h h h iix ,  M art.e p a 3HOBpcH iix, a jn r  6n ocT p aT iirp ac})C K H  B eo M a s n a 'ia j in r x  c})opaMHHHc})epa. 

M e i)y  tbiiMa H ajBehy 3acTynjr>eHOCT HMajy 3 0 h c k c  c})opMe Ammonia beccarii. O B jre  Mop- 
CKe cj)opaMiiiii-K})epe 11 t o  yrjiaBHOM 6eiiT O C K e, h  aKO c y  y  h c k itm  " b e c c a r ii"  MHKposa- 
jejiH iiTraM a jro cT a  p a 3H O B pciie, H M ajy j r p y r o p a 3pejrH ii i i j ih  n p a T e h n  6 iiocTpaTiirpacj)CKH 
3Haxraj. n jiartK T O H  j e  CBejreri Ha MiiHHMyM n  K a p aK T ep H iire  r a  'i i i i i i i 'in a  H e p a 3HOBpcHOCT.

J l o ' j a  Elphidium crispum]z y JajrapcKOM  6 a c e n y  6 o h h i i  eK B H B ajiciiT , o j t h o c h o  JioKaJiHa 

30H a 3 0 iie  Ammonia beccarii. 3acTynjteHa je JiajTOBaHKtiM K peqibairriM a y  K opeiiH TH , T p -  
m iih v  11 Ha 6pjro/ K JirraeB aH  k o j t  JIo3H Hire, necKOBHMa y  B p e s ja K y  11 n e rm a p iiM a  y  K .nvn in -TMa 
II PyrbaiiH M a. M HKponajjeoHTO JioiHKrr je  T aK olje n p e jrc T a B Jta jy  6paKitHHe c})opaMHHHc})epe, 
a jin  yMecTO aM oroija  o b jjc  cy  y  npBOM n n aH y  ejicj)HjTHjyMH c a  rraj6pojH iijiiM , K a p aK rep n c -
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thhhhm HH j.ri!B iiji,yaM a Elphidium crispum. HIto ce THHe npaTehnx M H K p o c j3 ay iia  3011c Ammo- 
nia bcccariivi "erispum" jiose, CKopo rja HeMa pa3JiiiKe.

3 AK.1LYHAK

( 'pei!!!,!! MHOu,eH .1 ajiapcKoi' 6acena, Ha 0CH0By cJ)opaMHHHc})epa, 3acM’yiiJi>eii je ca 
JIBa KaTa, KapnaTciaiM n fiajjeHCKHM.

K a p n a T C K H  k b t  j e  n p e j j c T a B J t e H  n ;e H 0 3 0 H 0 M  Giobigerinoides bisphaericus h  i i , c i i h m  

G o h i i i im  e K B H B a jie H T O M , o j i i i o c i i o  j i0 K a j iH 0 M  3 0 H 0 M -  H ,e H 0 J i0 3 0 M  Boiivina reticuiata.
Y  f ia j ie u c K O M  K a T y  n s j i B o j c i i a  c y  C Ba T p n  i t e r o B a  o j i e jL K a ,  j i o i t H ,  c p e j j n , n ,  h  r o p n . i i  

S a j ie H .

j 1,0!i,H  SajieH I I o c ' i p aT n r p a c j i c k n  j e  3 a c T y n j t e H :  "J ia r e H ii j jH O M "  3 0 H 0 M , j i o ^ o m  Or- 
buiina suturaiis h  J I 0 3 0 M  Globigerinoides trilobus.

( ’pejiii,!! Sajjen je paui'uiaii,eii Ha jiBe 6HOCTpaTiirpac})CKe 30iie n H,HXOBe jioKajme 
30He iiJin jio3c: 3 0 i i a  Spiroplectinelia carinata -  yrJiaBHOM cpejin,n 6ajien ca JiosaMa: jio- 
3 a  Uvigerina bononiensis compressa, jio.3a Bulimina elongata h J i0 3 a  Cibicides ungeria- 
nus H 30Ha Spiroplcctinelia nrighti -  3aBpmmi jieo cpejiiter 6ajieHa ca jio^om Cibicides 
lobatulus omatus.

Y ropibcM 6ajieny cy yTBpIjeHe TaKoi)e jiBe 6nocTparnirpacj)CKe sone:
3 o i i a  Boiivina dilatata -  p p ifc H  j i e o  r o p i t e r  6 a j 5e n a  n 3 0 H a  Ammonia beccarii, K o ja  

6 n o c T p a T i ir p a c } )C K ii  y  3 a n a j iH 0 M  J ie j iy  J a j ia p c K o r  6 a c e H a  o j i r o B a p a  r o p i t e M  J ie j iy  r o p m e r  

6 a j ie i ia  a y  i i c t o tih o m  n e j io M  r o p i t e M  n e j i y  6 a j i e H C K o r  K a r a .  J I o 3a Elphidium crispum y  

6 a c e H y  J a j jp a  i ip e j jc T a B J s a  j io K a j in y  3 0 H y  3 0 H e Ammonia beccarii.
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MIDDLE MIOCENE BIOSTRATIGRAPHY 
OF THE JADAR BASIN, WESTERN SERBIA

by

M io d rag  B. P e tro v ić ’

Middle Miocene of the Jadar basin is considered from the aspect of a modem stratigraphy-bio- 
stratigraphy-micropalaeontology model. Caipathian and Badenian dating is principally based on the abun- 
dant and driverse foraminifers found in Middle Miocene rocks of the basin. The Carpathian is represented 
by Globigerinoides bisphaericus cenozone and Bolivina reticulata local zones. The Badenian is partitioned 
into Lovver, Middle and Upper Badenian, and these are subdivided into biostratigraphic zones and corres- 
ponding local zones.

Key \vords: Stratigraphy, biostratigraphy, Carpathian, Badenian, zone, local zone.

INTRODUCTION

Middle Miocene rocks of the Jadar basin will be considered in the terms of a mod- 
em stratigraphy-biostratigraphy-micropalaeontology model.

The Jadar basin is filled with Middle Miocene rocks bearing fossil microfauna and
flora.

Foraminiferal fossils are used in dating Carpathian rocks. and Badenian is deter- 
mined on micropalaeontological evidence.

From the Jadar Miocene rocks, abundant and diverse foraminifers were collected by 
sedimentation analysis (washing out), and used in detailed biostratigraphical partition, of 
the Badenian in particular, which is most widespread in the region. Badenian is divided 
on foraminifers into all three subdivisions: Lower, Middle and Upper Badenian, and fur- 
ther subdivideđ into zones and local zones.

Numerous relationships of foraminiferal genera, species and subspecies in micropala- 
eontological samples from Middle Miocene rocks of the Jadar basin, and earlier biostrati- 
graphical conclusions are largely published by P e tro v ić  (1963, 1967, 1970).

Miocene stratigraphy of the Jadar basin is described in another work (P e tro v ić , 1969).

Marijane Gregoran 17,Belgrade.
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CARPATHIAN STAGE

Carpathian st.age was detem ined on forminifers, found in south-western part. of the 
Jadar basin, as the Upper Helvetian (P e tro v ić , 1963). It is represented by Globigerinoi- 
des bisphaericus cenozone and its lateral equivalent, Bolivina reticulata cenozone.

The Globigerinoides bisphaericus cenozone has been microfaunally identified in the 
area of Korenita, Brezjak, Gmčara, and Klupci, where planktonic-benthic forminifers. 
with the guide cenozone forms Globigerinoides bisphaericus in association with the speci- 
es limited to this cenozone alone: Rhabdammina lineariformis, Discorbis turrita, and Glo- 
bigerinoides braevispira, were washed out from marl-clay deposits. There were also nu- 
merous pelagic and benthic species which will not. be mentioned presently.

The Bolivina reticulata local cenozone is identifled on foraminifers in the village of Klup- 
ci. where the most abundiint and diverse Carpathian microfauna was washed out from marls in 
the Jeremića stream valley. Tlris assemblage consists only of benthic foraminifers. where boli- 
vinae are dominating with the guide species Bolivina reticulata. The guide subspecies Uvige- 
rina bononiensis primiformis is not abundant, but its biostratigraphical importance is equal to 
that ol' Carpatliian species Globigerinoides bisphaericus. Less important are species of other 
genera found only in Carpathian deposits of the Jadar Miocene (10 genera, 11 species). Fora- 
minifers have a significant vertical, and some of them also horizontal, distribution.

BADENIAN STAGE

Badenian rocks have a much larger extent than Carpathian in the basin. It is repre- 
sented by varied deposits, in several facies, which is described as the Carpathian marly 
facies by the same author (P e tro v ić , 1963, 1967).

As mentioned earlier. forminifers were used in dating all three divisions of tlie Ba- 
denian: Lower, Middle and Upper.

Lo\ver Badenian

Biostratigraphically, Lower Badenian is represented by “lagenid” zone and its local 
zones: Orbulina suturalis and Globigerinoides triiobus.

The “lagenid” zone is recognized in the village areas of Draginac and Jarebice on 
the Jadar valley right side. It. consists ol' clays from which extremely abundant and diver- 
se forminifers were washed out. This is the richest. foraminiferal assemblage in Miocene 
deposits of the Jadar basin, which includes 37 identified genera with 59 species and 6 
subspecies. The most abundant. are benthic forms, especially lenticulinae; planktonic fomis 
are both less abundant and diverse, making one-fourth of the total incidence.

Orbuiina suturalis local zone is identifieđ only in the westem part of the basin. in 
the areas of Brezjak, Nedeljice, Gmčara, Runjani, where it. is represent.eđ by a marly fa- 
cies bearing the mentioned pelagic fomiinifers. Dominating is the characteristic species 
Orbulina suturalis. The associated diverse benthos is prevailed by lenticulinae.

GJobigerinoides trilobus local zone is limited to clays. uncovered in Bradić village. It 
was first identified in the Jadar basin on microfaunal evidence in 1963. Like the suturalis
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local zone. this one also contains planktonic forminifers. onlv the characteristic species is 
Globigcrinoides trilobus. The trilobus local zone seems to be nearer to iagenicl zone. or is 
transilional between the iagenid zone and the Orbuiina suturalis local zone. according to 
the fewer bolivinae in the associated microfauna than in the suturalis local zone.

In Lower Badenian alone. 23 genera. 36 species and 6 subspecies of biostratigraphic 
importance have been identified.

Middle Badenian

Middle Badenian is more widespread than other Badenian divisions. It is varied 
lithologically and micropalaeontologically. but less in the latter than the Lower Badenian. 
lagenid zone in particular.

Using foraminifers, the Middle Badenian is divided into two lithostratigraphic zones 
and corresponding local zones: Spiroplectineila carinata Zone with Uvigcrina bononiensis 
compressa. Bulimina eiongata and Cibicidcs ungarianus local zones. and Spiroplectinclla 
nrighti Zone with Cibicides lobatulus omatus local zone.

The Spiroplectineila carinata Zone is the most extended biostratigraphie unit of the Mid- 
dle Badenian. and thc Miocene. Miocene of the Jadar basin is largelv equivalent in biostrati- 
graphv to the Middle Badenian, and only locallv to its older part. It is micropalaeontologicallv 
identified in clays and sands of Jarebica, Ribarić, Veliko Selo. and Bradić. and in Lajtovac 
! imestones of the Žeravilja vallev (Runjani). Its microfossil assemblages are dominated bv benthic 
foraminifers including agglutinated fomis characteristic of the species Spiroplectinella carinata.

The Uvigerina bononiensis compressa local zone is a lateral equivalent of the carina- 
ta zone. It is identified on microforaminifers in the villages of Jarebica and Veliko Selo. 
The dominant foraminifers are Uvigerina bononiensis comprcssa. _

The Buiimina elongata local zone is also biostratigraplucally equivalent to the SpiropJecti- 
neiia carinata Zone. It is located in clays at Runjani. Extremely abundant among the mierofos- 
sils are very diverse buliminae, particularly numerous being Buiimina dongata.

Cibicides ungerianus local zone is another lateral equivalent of the carinata zone. It 
is uncovered in the Meki Pot.ok valley through the southem part of Runjani village. The 
micropalaeontological content is characteristic for sessile large fomis of Cibicides ungcri- 
anus. The associated microfauna is similar in composition to the carinata microfauna, 
though it does not include Spiroplectinella carinata forms.

Middle Badenian in the Jadar basin ends wit.h Spiroplectinella ivrighti Zone. which 
is identified on foraminifers in the Jarebiea stream valley. From the uppemiost level of 
Middle Badenian grey sandy clay in tliis localitv, agglutinated textularids were recovered 
including the zonal species Spiropiectinella wrighti. Associated with ihe numerous textu- 
laria are equally abundant. buliminae and cibicideses. and ammoniae and elphidiums. and 
some other foraminifers.

Cibicidcs lobatuius omatus local zone is a lateral equivalent of the elosing Middle 
Badenian m ighti zone. It is identified south of Runjani village, where benthic foramini- 
fers. prevailingly cibicides with the dominant Cibicides lobatulus omatus, were found in 
uppermost lcvel of bluc clay. Most abundant of assoeiated foraminifers are nonions, fol- 
lowed by valvulinae. lagenids, diocibicideses, buliminae. and few others.
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The total number of identifieđ foraminifers from Middle Badenian of the Jadar basin 
is 43 genera. 52 species. 4 subspecies.

Upper Badenian

Upper Badenian is widespreađ in the Jadar basin. but not as much as the Middle 
Badenian. Biostratigraphically. it is divided into two zones. Bolivina dilatata and Ammo- 
nia beccarii with the local zone Elphidium crispum.

Boiivina dilatata Zone biostratigraphically corresponds to the lower Upper Badenian. In 
the Jadar basin. it is developed southwest of the Jadar, in the villages of Nedeljice, Gmčara. 
Runjani. Lipnica. Its micropalaeontological content includes dominant benthic foraminifers. 
among which bolivinae are prevailing. Plankton is sporadic and uniform in this zone.

The upper part of, or the entire. Upper Badenian is represented by Ammonia bcccarii 
Zone. Where the beccarii Zone lies over the Bolivina dilatata Zone. it forms the upper 
Upper Badenian. On the right side of the Jadar river, in the village areas of Brnjac. 
Veliko Selo, Jarebice, Ribarice. and Badanja, where the "uranium-bearing series" is un- 
covered. the Ammonia beccarii Zone forms the entire Upper Badenian.

In either case. microfossil assemblages of beccarii type are characterized, compared 
with older Miocene foraminiferal associations. by prevailingly brackish, less diverse, but 
st.ratigraphically very important foraminifers. The highest incidence is that of the zonal 
species Ammonia beccarii. Marine foraminifers are mainly benthic, and although quite di- 
verse in beccarii microcommunities, t.hey have a secondary biostratigraphic importance. 
Planktonic lbrms are few and homogeneous.

Elphidium crispum local zone in the Jadiir basin is the lateral equivalent ol' the Ammonia 
beccarii Zone. represented by Lajtovac Limestones in Korenita. Tršić and on Kličevac hill near 
Loznica, by sands in Brezjak, and sandstones in Klupci and Runjani. The contained foramini- 
fers are brackish. only elpliidiums are more abundant than ammoniae. whilst the associated mi- 
crofauna is very similar in both beccarii and crispum zones.

CONCLUSION

Middle Miocene of the Jadar basin. dated on foraminifers, is developed tlirough two 
stages: Carpathian and Badenian.

The Carpathian is represented by Globigerinoides bisphaericus cenozone and its lat- 
eral equivalent Bolivina reticulara local zone.

The Badenian is developed in all three stages: Lower. Middle and Upper.
Lower Badenian is represented by "lagenid" zone. Orbulina suturalis and Globigeri- 

noides trilobus local zones.
Middle Badenian is divided into two biostratigraphic zones and corresponding local 

zones: Spiroplectinella carinata Zone and Uvigerina bononiensis compresa, Bulimina clon- 
agata. and Cibicides ungerianus local zones. and Spiroplectinella wrighti Zone and Cibici- 
des lobatulus omatus local zone.

Upper Badenian also consists of two biostrat.igraphic zones: Bolivina dilatata of the 
lovver Lipper Badenian. and Ammonia beccarii Zone vvhich corresponds to upper Upper



M iddle Mioeene Biostratigraphy ol' the Jadar Basin, W estem  Serbia 61

Badenian in the westem par! o f the basin. Elphidium crispum is a local zone of the Am- 
monia beccarii Zone in the Jadar basin.
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