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HOBH nPHJIOr IIO JIIABA II,y  30H A  AM M OM A BECCARII 
H PROSONOM ON GRAJVOSUS EEOrPAflA

o«

Mnoflpara B. IleTpoBHha*

y  obom pany npHKâ ahe.MO HOBe mhKpo(f>ayiiHcrM'ikc nojjaTKe kojh npe3craBJi.ajy jionpHiioc uiHpeM no3- 
naBaiby 6aneHCKO-capMaTCKHX 6HOcrpaTHr|)a(|icKHX 30Ha Ammonia baccariivt Prosononion granosus.

Pagn ce o pe3yjiTaTHMa MHKponajieoHTOJiomiara nciiHTMiiaiba je3rapa cohjh, Koje je y ofijiacrH rpaj(a 
Beorpafla H3Bena I ’eojreTCKa ynpaBa 3a CBOje noTpe6e. To cy coima 8 -  BaH>Mna; conjra 29 -  yjinua <t>paHUie 
^T Iep ea  6p. 72 H coHfla 57 -  yJiHi|a y craHHHKa 6p. 14.

K.T,ync p e« : B eorpafl, 6HOCTpaTHrpat})Hja, HeoreH, Ammonia baccarii, Prosononion granosus, 6ajjen , capMaT.

y B o a

Ha TepHTopnjh rpajia Beorpajja, Kao h y o6jiacTH HberoBe 6jih>kc h innpe OKOJiHHe 
Ha npo6jieMaTHHH 6HocrrpaTHrpacjjCKor pauiHJiaihaBaiba neoreHa pajjHJio je BHiue ayTo- 
pa. PajjoBe obhx ayTopa naBeuiheMo y napejinoM norJiaBJL.y,

najieoHTOJioiHKH Mcrepnjaji h o t h ’ic  H3 c o h jjh , Koje je y o6jiacTH 6 e o r p a j (C K o r  r p a -  

jja H3Boj;HJia TeofleTCKa ynpaBa Beorpajja 3a cBoje noTpe6e. To cy: coHfla 8-BaiiHi;a; 
coHĵ a 29 -yjraija OpaHiua J^'Enepea 6p. 72; h  coHj â 57 -  yjiHi â y CTaHHMKa 6p. 14.

Je3rpa naBejieHHX cohj^h TeofleTCKa ynpaBa Beorpajja jjocTaBJba.ua je y BpeMen- 
ckom nepnony 1967. h 1968. rojiHHe Ha MHKp0najie0HT0Ji0uiKy HjjeHTHcj)HKaijHjy h 6ho- 
cipaTHrpacjjcKy HHrrepiipe'ianHjy onjjauiiboj JIa6opaTopHjH 3a najieoHTOJiorHjy h cTpa- 
THrpa({Hijy PyjiapcKO-reojioniKor (f)aKyjiTCTa y Beorpajiy.

TexiiHMKy o6pajiy iiaBejjcHHX MHKponajieoHTOJioinKHX npo6a H3BpuiHO je Tyuian 
TopheBiih, jia6opaHT, a MHKp0 iiajie0HT0Ji0 iUK0 - 6H0CTpaTHipac|)CKy ayTop 0B0r paj(a.

HCTOPHJAT PAIIHJHX nPOyHABAH>A

y obom norjiaBJby, Kao uito je HanoMeHyTo y yBOjjy, naBeiuheMO ayTope, Kao h h>h- 
xoBe pajjoBe, Kojn cy ce 6aBHJiH obom npo6jieMaTHKOM Ha TepHTopnjH 0B0r rpajja h H.e- 
rOBOj OKOJIHIIH.

* H h c th t^ t  3a perHOHajiHy reojiorHjy h najie0HT0Ji0rHjy PyaapcKO-reojiouiKor t}>aKyjiTeTa, yHHBep3H- 
TeTa y Beorpany, KaMeHmKa 6, Beorpaji,



M/ieH'riK^iiKannja MHKpoc{x)cnjia, a n o ce fin o  cfjopaMHHiir^epa Oa/jjencKe h capMaT- 
cKe CTapocTH B eorpa^a h OKOJiHHe, Kao h npHMeHa ibHXOBHx M HKpoaconiijannja y  6 ho- 
CTpaTHrpacKOM paiii'[jiaii>aBaii>y MHon;eHa Haiie/i;enor npocT opa Be3yje c e  3a Kpaj 19. Be- 
Ka h /ioce>Ke //o BpeMeHa ca/iaiiiiLer.

Y  0BaK0 /iyroM BpeMeHCKOM n ep n o/iy  iisv'iaBaiha obhx npođjieM a M ory ce ycTaHO- 
bhth yrjiaBHOM TpH eTane.

IIpBa eT ana Tpaje o^ Kpaja 19 BeKa h noneTKa 20 BeKa. Ona ce  KapaKTepmne 
nHoiiHpcKHM pa^oBHMa I la B J io B H h -a  (1897, 1900, 1911), Kojn ce  ojjHoce yrjiaBHOM Ha 
naJie0HT0Ji0iuK0-CTpaTHrpa4)CKy o 6 p a //y  cJjopaMHiiHcJjepcKe MiiKpoc[)ayne B eo rp a /ia  ca  
OKOJIHHOM.

J lp yry  eT any, B e3any 3a BpeMe H3Mel)y /(Ba cBeTCKa paTa osn a'iaB a pa/( C T en a H O -  
B iih a  (1938).

Tpeha eTana no'inihe nocjie ;ipyror cBeTCKor paTa h Tpaje jjo /(anac. To cy npeTOK- 
ho pa^oBH: ToM H h-I,Iouo (1953, 1958), BejbKOBHh-3ajei; (1963, 1963a), I leT po- 
BHh (1962, 1969, 1970, 1985, 1987, 1987a) Cnajnh h ToM Hh-I,Ioyo (1973), n e 'rp o -  
BHh h M H T p oB H h  (1990); IleTpoBHh h IIIyMap (1990), ht/;.

y 0B0j i’JiaBH, Koja npc/icTaBJBa najbsdkhhjh jjeo OBor pa/ia  npKa3aheMO jiy6)HHCKe 
HHTepBajie coh jih , H3BejjeiiHX y  B eo rp a jiy  ojj cTpaHe leojieTCKe ynpaB e Beorpajja ca  
MHKp0iiajie0HT0ji0iiiK0-6)H0CTpaTHrpacj)CK()r acneKTa. y  jjaji.eM H3JiaraH>y noce6HO h e-  
mo c e  3aflpxcaTH na MHKpoc})ayHHCTHMKHM h 6nocTpaTHrpacJ)CKHM KapaKTepHCTHKaMa 
6a/ieiicK e 3 o n e  Ammonia bcccuhi n capMaTCKe 30He Prosononion granosus.

\

C ji. 1. OpHjenTannoHa rcorpac|)CKa CKHija. 
Fig. 1. Schematic location map

BHOCTPATMrPAOCKH IIPHKA3



3 o n a  Ammonia beccarii

Kao iiit o  j e  no3H aT O  3 0 H a  Ammonia beccarii y  GHOCTpaTiirpacfjcKOM  n o r j ie j iy  o j ir o -  

B a p a  ropH >eM  ; ie j iy  i o p i h e r  G a /ie n a . Y  o b o m  p a j iv  6 H h e  n p H K a3aH a H3 c o n j ( e  8-Baibnna 
c a  T p n  j iy 6 n iic K a  H H T epB ajia.

Y npo6n 6p. 2 (coiifla 8 -  BaitHna; ny6Hiia 9,50 -  6,00 m) Hcnpane cy cjieflehe 4>o- 
paMHHHcJjepe: Ammonia bcccarii, A . beccarii infiata, Ammonia cf. beccarii tepida, Eiphi- 
dium crispum, E. flexuosum, E. aculeatum, E. iisteri, E. maceiium, Borelis meio, Quin- 
queloculina akneriana, Prosononion granosus.

M et)yT H M , y  n p o 6 H  6 p . 7 (conjja 8 -  EaibHija; J iy 6 m ia  6,00-5,50 m )  n p e n o 3 i ia T a  j e  

OBa M H K poc})ayita: Ammonia beccarii, Ammonia c f .  beccarii tepida, Elphidium listeri, E. 
flexuosum , E. maccllum, Elphidium c f .  sculeatum, Quinqueloculina a f f .  akneriana, Borelis 
melo, Prosonoion c f .  granosus, Astigerinata a f f .  planorbis.

H na K p a jy  j e  M H K p o ^ o cH jra a  a c o n n ja ijH ja  n p o 6 e  6 p . 8 (coH j^a 8; j jy 6 n H a  5,00-4,00m), 
K o ja  c e  K a p a K T e p n m e  cnpoM arrniH jH M  h  Matbe pa3HOBpcHHM  cj)opaM H H H cj)epaM a o jj n p e jf -  

x o j j i ih x ,  K ao: Ammonia beccarii, Ammonia c f .  beccarii tepida, Elphidium cruspum, E. 
macellum, Elphidium a f f .  aculeatum, Borelis melo, Astigerinata c f .  planorbis, Quinquelo- 
culina sp .

HanoM HH.CM O jja  j e  M H K p o a c o n n ja iin ja  n p o 6 a  6 p .  2 y M H K ponajieoH T O Jiom K O M  n o r -  

j ie jjy  H a j6 p o j im ja  h  H ajpa3H O B pcH H ja y ofliiocv Ha o c T a j ie . CacTojH c e  oji 5 p o jjo B a , 8 B p c-  

T a H JJBC IIOJJBpCTC.
Ha j ip v ro M  M e c T y  j e  n o  3acT y n Jb eH O C T H  M H K pof}K )CH Jiiia 3 a je j ;H H iia  n p o 6 a  6 p .  7. Y  

H>oj j e  H jjeirriic})H K O B aH O  6  p o / ( o i! a  ca y rjia B H O M  h c t o  t o j ih k o  B p c T a  c t h m  m r o  HeKH 

pOJJOBH HHCy 3 aC 'iy iIJbC IIH  B p c T a M a .
Ha IIOCJiejIIheM MeCTV j e  KaKO n o  6p0jH 0C T H  TaKO H IIO pa3HOBpCIIOCTH MHKpO- 

c})ayHHCTHHKa a c o i j n j a i j H j a  n p o 6 e  6 p . 8 . O H a  j e  n p ej;cT a B J b eH a  c a  5 p o j j o i ia  h  4 B p cT e .
n p n M e n o M  CTaTHCTii’iKC M eT o ^ e 6)Hoc'rpaTHipac{)CKHX nH K JiorpaM a na M H K poc}>opa- 

MHHHcjDepcKe a c o n H ja n H jc  npHKa3aHHX M H K p 0n ajie0H T 0Ji0m K H x n p o 6 a  c c j i i iM c n a T a  Ha- 
6ym eH H X  c o h jjo m  8  ( B a n .H n a  y  jjy 6 n iic K H M  H H T epB ajiH M a: 9,50-6,00 m ; 6,00-5,50 m ; h  

5,00-4,00 m ) M o sc e  ce 3aKJbyHHTH fla  one H3 p a 3 J io r a  mTO y ibHMa flOMHHHpa 30HCKa  

B p c T a  Ammonia beccarii, y  6n ocrp aT H ip ac{)C K O M  n o r J ie j jy  n p H iia j(a jy  3 0 i i h  Ammonia 
beccarii -  ropibH /ieo ropiber 6 a j ic n a .

3 o i i a  Prosononion granosus

3 o n a  Prosononion granosus, y o n m T e  y 3 C B m ii, 6 iiocT p aT H ip ac{)C K H  n p ejjcT a B J b a  3 a -  

B p m iiH  j je o  j io ib e r  ca p M a T a , o j^ iio c iio  BOJiHHCKor HOTKaTa. O b o m  npHJiHKOM jiaheM O  H>eH 

o h h c  H3 cJiej(ehH X  6 y m o T H H a , K o je  c y  H 3 B ej;e iie  Ha T e p H T o jn  B e o r p a j ia  3 a  n o T p e 6 e  

r c o j i c t c k c  y n p a B e  B e o r p a j ia .
npo6a 6p. l a  noT H H e o j; *yTO M pK H X  JianopoBHTHX rjiH H a, n a 6 y m e H H X  c o h h o m  29 -  

- y j m i j a  OpaHme J^'Enepea 6 p . 72 (fly6H H a 8,00-6,80 m ). Y  H>oj c y  H a lje H e cJiopaMHHH- 

c})ep e: Prosononion granosus, Elphidium aculeatum, E. macellum, E. listeri, Elphidium  c f .  

crispum.



I l p o 6 a  6 p .  1 4 a  n o T H 'i e  o / (  > k v t o m p k h x  r j i H H a ,  H a 6 y m e H H x  c o h j i o m  5 7 , H S B e j ie i io M  y  

Y c T a H H H K o j  y jiH i^ H  H3 M e ^ y  ^ y 6 H H a 8 , 5 0  m  h  8 , 0 0  m .  T y  c y  H fleH T iic} )H K O B aH e O B e  ( J j o p a -  

MHiiHcJjepe: Prosononion granosus, Elphidium complanatum, E. aculeatum, E. macellum, 
Ammonia beccarii tepida, Cibicides lobatulus, h  n p e T a j i o j K e n e  6 a j j e n c K e  c j jo p M e :  Uvige- 
rina pygmea, U. bononiensis copressa, Bolivina dilatata, Globigerina bulloides, Gyroidina 
umbonata, Bulimina elongata, B. pyrula.

Y 3 r p e j j  HenoMHfteMO j j a  c y  y  npo6n 6p. 1 0 a  (conjp 3 5 -  npoKon: j j y 6 H i ia  4 ,0 0 - 3 ,5 0 m )  

nopej^ n a i io H C K i ix  o c i p a K o j i a  n p H M e h e H e  h  jion,ecapMaTCKe cnpoMamHe c ^ o p a M H i m c j j e p e  

na Tiejiy ca bpctom Prosononion granosus, Kao: Prosononion granosus, Ammonia beccarii 
tepida, Elphidium macellum, Elphidum c f .  antoninum.

y  M H K p o c jio p a M H H H c jie p c K o j a c o n H j a r t H j i i  n p o 6 e  6 p .  l a  n s j j B o j e i i o  j e  2 p o j i a  c a  5 
B p c T a .  y I I ,o j  j e  n p e o B J i a t j y j y h a  3 0 H C K a b c t b  Prosononion granosus.

H e i ip e T a j io > K C H C  c a p M a T C K e  MHKpoc})opaMHHH4)epe n p o 6 e  6 p .  14a 6 p o jH H je  c y  h 
p a 3 H O B p c H H je  o j j  n p e T X 0 j^HHX 3 a  j jB a  p o j j a  h  j e j m v  n o j i B p c i y  Ammonia beccarii tepida, 
K o j a  j e  B e o M a  K a p a K T e p H C T H H iia  3 a  / i o h . h  c a p M a T  t j .  b o j i h h c k h  n o T K a T .  y  0 B0 j n p o 6 H 

yKymio j e  H jjc iiT H c})H K 0 B a i i0  4  p o j j a ,  5  B p c T a  h j e j ( i i a  n o j j n p c T a  c a p M a T C K e  C T a p o c r a .  H  y  

0 B0 j M H K p o a c o n H ja n H jH  j iO M H iin p a  3 0 H C K a B p c T a  Prosononion granosus.
H a  0 CH0 B y  n p H M e H e  C T a iH C T H 'iK C  m c t o j i c  6)H O C T p a T H rp a c { jc K H X  i jH K J io r p a M a  n p n  

6)H0 C T p a T n r p a c j ) C K 0 j a n a j i H 3 H n p H K a 3 aH H X  j(O H ,ec a p M a T C K H X  M H K p o n a j ie o H T O J io m K H X  

a c o n H j a m i j a  h c j j b o c m h c j i c h o  c e  j j o K a 3 y j e  j ( a  o H e  y  6 h o c T p a rr n r p a c | ) c k o m  n o r j i e j j y  n p n -  

n a j i a j y  r o p i b e M  j ( e j i y  B O JiH H a.

3AKJbYHAK

H a  ocnoBy H 3 J io > K e H o r  m o j k c  c e  saK JB V 'iH T H  c j i e j j e h e :

-  C y m T H H a  0 B0 r  p a j j a  j e  y  n p H K a 3 y  hobhx M H K p 0 n a j i e 0 H T 0 J i0 im c H x  nojjarraKa 3a 
c B e o 6 y x B a T H H je  n o 3 H a B a H .e  6 H o c 'ip a T H ip a c } )C K H X  3 0 H a  Ammonia beccarii h Prosononion 
granosus.

-  3 o H a  Ammonia beccarii M H K p o n a J ie o H T O J io n iK H  j e  K O H C T aT O B aH a  y  coiijjh 8 - B a -  

ibHi^a y  ^y6hhckom H H T e p B a j iy  ojj 9 , 5 0  m  n o  4 , 0 0  m .  T y  c y  c B p c T a n e  c j i e ^ e h e  mhk- 
p o n a j i e o H T O J i o m K e  n p o 6 e :  n p o 6 a  6 p .  2  ( j j y 6 m i a  9 ,5 0 - 6 , 0 0  m ) ;  n p o 6 a  6 p .  7  ( j i y 6 n H a

6 ,0 0 - 5 , 5 0  m )  h n p o 6 a  6 p .  8  ( j j y 6 H H a  5 ,0 0 - 4 , 0 0  m ) .

-  M n K p o c { ) a y n a  3 0 i i e  Prosononion granosus, K o ja  6 iio cT p a T H ip ac{ )C K H  o j j r o B a p a  r o p -  

ib e M  f l e j iy  j ( o i b e r  c a p M a T a  h j i h  B O J in n c K o r  n o T K a T a  y T B p i> e n a  j e  y  B c o r p a j i y  c a  j o m  J (b c , 

o j j h o c h o  T p H  M H K p o n a jie o H T O J io m K e  n p o 6 e ,  K o je  n o T H ’i y  y r j ia B H O M  o j (  r jiH H 0 BHT0 - i i e c -  
k o b h t h x  c e j iH M e i ia T a ,  H a 6 ym eH H X  c a  T pH  c o n j i e .  T o  c y : n p o 6 a  6 p .  l a  ( c o n / i a  2 9 -  y JiH i(a  

O p a n m e  ,11' E n e p e a  6 p .  7 2 ; j ; y 6 H H a 8 ,0 0 - 6 , 8 0  m ) ;  n p o 6 a  6 p .  1 4 a  (coHjja 5 7  -  y C TaHHHKa 

y j iH iia  6 p .  1 4 ; j ( y 6 H H a 8 ,5 0 - 8 , 0 0  m )  h  n p o 6 a  1 0 a  ( c o H j^ a  3 5 -  I I p o K o n ;  j jy 6 H H a 4 ,0 0 - 3 ,5 0 m ) ,  

K o j a  cajjp> K H , n o p e j i  naHOHCKHX o c i p a K o j i a ,  h  n p c rr a j i o > K c n e  c j)o p a M H H H c { )e p c K e  o 6 j i h k c  

"granosus" 3 0 H e.
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A NEW CONTRIBUTION TO THE STUDY OF AMMONIA BECCARII 
AND PROSONONION GRANOSUS ZONES IN BELGRADE

by
*

M iodrag V. Petrović

New microfaunal data are presented which contribute to the general knowledge of Badenian-Sarma- 
tian biostratigraphic zones of Ammonia beccarii and Prosononion granosus. These are miropaleontological 
findings in cores extracted from holes drilled by the Geodetic Survey in the city of Belgrade: hole 8 at 
Banjica; hole 29 in 72, Franchet d'Esparey street, and hole 57 in 14, Ustanička street.

Key words: Belgrade, biostiatigraphy, Neogene, Ammonia beccarii, Prosononion granosus, Badenian, Saimatian.

INTRODUCTION

Biostratigraphical division of the Neogene in Belgrađe tovvnship, its proper and gene- 
ral areas, are studied by many geologists who will be mentioned in the following section.

Considered in this article is the ftnding in cores of three holes drilled by the Bel- 
grade Geodetic Survey on the town territory, viz.: hole 8 at Banjica, hole 29 in 72, 
Franchet d'Esperey street, and hole 57 in 14, Ustanička street.

Cores from the mentioned boreholes were delivered between 1967 and 1968 for mi- 
cropaleontological identification and biostratigraphical interpretation to the laboratory of 
Paleontology and Stratigraphy in the Faculty of Mining and Geology.

Collected micropaleontological samples were prepared by Dušan Djordjević, lab. 
assistant, and micropaleontological and biostratigraphic analyses by the author of this 
article.

HISTORY OF INVESTIGATION

Here will be mentioned the geologists, and years of their publications, who studied 
the subject in Belgrade city area and its environs.

University of Belgrade, Faculty of Minig and Geology, Institute of Regional Geology and Paleontology, 
Kamenička 6, Belgrade.



Identification of microfossils, espeeially Badenian and Sarmatian foraminifers, in 
Belgrade general area, and use of their microassociated in biostratigraphy of the Miocene, 
began in the end of 19th century and continued to the present time.

This long period of study is roughly divided into three subperiods.
First subperiod is from the end of the 19th to the early 20th century. It is marked by 

pioneer studies of Pavlović  (1911), mainly paleontological identification and strati- 
graphic interpretation of microfauna.

Second subperiod, between two world wars, is covered by publication of Ste- 
panović (1938).

Third subperiod, from the second world war to the present time, is covered by the 
publications of T om ić-D žodžo  (1953, 1958), V e ljk o v ić -Z a jec  (1963, 1963a), Pet- 
rović (1962, 1969, 1970, 1985, 1987, 1987a), Spajić  and T om ić-D žodžo  (1973), 
P etrov ić  and M itrov ić  (1990), Petrović  and Šumar (1990), etc.

BIOSTRATIGRAPHY

This main section of the article will be present the micropaleontological and bio- 
stratigraphic aspects of deep intervals of the cored boreholes drilled in Belgrade by the 
town's Geodetic Survey. Particular consideration will be given to microfaunal and bio- 
stratigraphic characters of the Badenian Ammonia beccarii and Sarmatian Prosononion 
granosus Zones.

Ammonia beccarii Zone

The Ammonia beccarii Zone is equivalent to upper Upper Badenian. It was identi- 
fied in cores from three depth intervals of hole 8 and drilled at Banjica.

Foraminifers extracted from sample Nos. 2 (hole 8, Banjica; depth interval 9.50-6.00 
m) are the following: Ammonia beccarii, A . beccarii inflata, Ammonia cf. beccarii tepida, 
Elphidium crispum, E. flexuosum, E. aculeatum, E. listeri, E. macellum, Borelis melo, 
Quinqueloculina akneriana, Prosononion granosus.

Microfauna recognized in sample No. 7 (hole 8, Banjica; depth 6.00-5.50 m) is the 
following: Ammonia beccarii, Ammonia cf. beccarii tepida, Elphidium listeri, E. flexuo- 
sum, E. macellum, Elphidium  cf. granosus, Astigerinata aff. planorbis.

Microfossil association in sample No. 8 (hole 8; depth 5.00-4.00 m), which contains 
fewer and less diverse foraminifers than the preceding two samples, includes: Ammonia 
beccarii, Ammonia cf. beccarii tepida, Elphidium crispum, E. macellum, Elphidium  aff. 
aculeatum, Borelis melo, Astigerinata cf. planorbis, Quinqueloculina sp.

Microassociation from sample No. 2 is richer and more diverse than those in other 
two samples. It consists of 5 genera, 8 species, and 2 subspecies.

Medium abundant is the association from sample 7, which contains 6 genera and 
equal number of species; some of the genera are not represented by species.

The least abundant and diverse is association from sample No. 8, represented by 5 
genera and 4 species.



By applying statistical method of biostratigraphic cyclograms on microforaminiferal 
associations from the sediment samples extracted from hole 8 (Banjica, depth intervals: 
9.50-6.00 m; 6.00-5.50 m; and 5.00-4.00 m) it has been infered that they belonged, by 
the prevalence of the zonal species Ammonia beccarii, to the Ammonia beccarii Zone of 
upper Upper Badenian.

Prosononion granosus Zone

This zone is generally found in the highest Lower Sarmatian, the Volhynian time- 
-stratigraphic unit. It will be described from three boreholes in Belgrade.

Sample No. la is yellow-brown marlaceous clay from hole 29 drilled in 72, Fran- 
chet d'Esperey street (depth 8.00-6.80 m). It contained foraminifers: Prosononion grano- 
sus, Elphidium aculeatum, E. macellum, E. listeri, Elphidium cf. crispum.

Sample No. 14a is yellow-brown clay from hole 57, drilled in Ustanička street at a 
depth between 8.50 m and 8.00 m. The identified foraminifers are: Prosononion granosus, 
Elphidium complanatum, E. aculeatum, E. macellum, Ammonia beccarii tepida, Cibicides 
lobatulus, and reworked Sarmatian forms: Uvigerina pygea, U. bononiensis compressa, 
Bolivina dilatata, Globigerina bulloides, Gyroidina umbonata, Bulimina elongata, B. py- 
rula.

By the way, sample No. 10a (hole 35, Prokop, depth 4.00-3.50 m) contained, in ad- 
dition to Pannonian ostracods, Lower Sarmatian foraminifers: Prosononion granosus, Am- 
monia beccarii tepida, Elphidium macellum, Elphidium cf. antonium.

The microforaminiferal association from sample No. la consisted of 2 genera and 5 
species. The prevailing species was Prosononion granosus.

Unworked Sarmatian microforaminifers in sample No. 14a are more abundant and 
diverse than those of two preceding samples, as they include two more genera and a sub- 
species, Ammonia beccarii tepida which is typical of the Lower Sarmatian, Volhynian 
substage. Identified in this sample are 4 genera, 5 species, and 1 subspecies of Sarmatian 
age. The zonal species Prosononion granosus is dominant.

Biostratigraphical analyses of Lower Sarmatian microfossil associations by the statis- 
tical method of biostratigraphic cyclograms has proved their pertainance to the upper Vol- 
hynian time-stratigraphic division.

CONCLUSION

It follows from the above stated that:
-  This paper is a presentation of new micropaleontological data contributing to the 

knowledge of biostratigraphic Ammonia beccarii and Prosononion granosus Zones.
-  The Ammonia beccarii Zone is identified in borehole 8, Banjica, depth interval 

from 950 m to 4.00 m, on samples: No. 2 (950-6.00 m); No. 7 (6i00-550 m); and No. 8 (550-4.00 m).
-  The Prosononion granosus Zone, biostratigraphically equivalent to upper Lower 

Sarmatian, Volhynian substage, is identified in samples of mainly clay-sandy sediments



from three boreholes, viz.: sample No. la (hole 29 in 72, Franchet d'Esperey street; depth
8.00-6.80 m); sample No. 14a (hole 57 in 14, Ustanička street; depth 8.50-8.00 m); and 
sample No. 10a (hole 35 in Prokop; depth 4.00-3.50 m) which contains, in addition to 
Pannonian ostracods, resediment foraminiferal forms of the granosus zone.
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