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Y f l K  5 6 3 .1 2 :5 6 5 .3 3 :5 5 1 .7 8 2 .1 3 (4 9 7 .1 1 )  O p arH H aJiH H  nayHHH p a jt

MHKPOOOCHJIHE ACOHHJAIJHJE H3 KAPBOHATHHX 
CEtfHMEHATA t  PI /lIhl l CAPMATA Y EyfflOTHHH 

Olm-95/89 (CKOEAJL) Y KOJIYEAPCKOM EACEHy

ofl

H a ^ e a c f l e  F a r n h *  h  C a r n e  M n T p o B H h a * *

y p a s y  c y  n p H K a 3 aH H  m h k p o c J jo c h j ih  6 e c a p a 6 n j c K o r  n o T K a T a  H a t)eH H  y  K a p 6 oH aTH H M  cejjH M eH T H M a 6 y m o -  

TH H e O l m - 9 5 / 8 9 , jy>KHo o fl C K o 6 a J b a  y  K 0 J iy 6 a p c K 0 M 6 a c e H y .

K j b y w e  p e i s :  6 e c a p a 6 HjcKH n o T K a T , cpeRH bH  c a p M a T , (} )opaM H H H (J)epe , o c r p a K O f te ,  a j i r e ,  C K o 6 a x t .

Y  riocjiejiH ,HX ^ e c e T a K  ro jjH iia  HHTeH3HBHo c e  o 6 ja B J ty jy  n o jta ijH  o  r e o j io r n jH ,  n a -  
jieoH T O JiorH jH , c e f lH M e irro jio rn jH , n e T p o j io iH jn ,  t c k t o h h i ^ h  h  H apaB H o aH ajiH 3aM a h  p e -  
3yjiTaTH M a H cniiTH B aiija y r jb e im x  c jio je B a  H3 K o j iy 6 a p c K o r  6 a c e n a .  T o  j e  h  pa3yM ibHBO 
j e p  j e  flyroroflHiHH>HM HCTpasKHBaibHMa npH K ynJbeH  6 o r a T  M a 'ie p n ja j i  H3 n aB efleH iix  r e o -  
j io ih k h x  o 6 jiacT H , K o jn  ji03B0JL.aBa u in p e  c a rn e f la B a ib e  h  HOBHjy H irre p n p e 'ra u ;H jy  eBO- 
J iy n n je  o B o r  n p o c T o p a .

O BO M  npHJIHKOM 6 n h e  H 3HeTH p e 3 y jIT a T H  MHKpOnaJieOHTOJIOniKHX H C IIH TH B aiba 

K ap 6 o H a T H H x  T B o p eB H H a 6 e c a p a 6 n j c K o r  n o T K a T a  H3 6yuiO TH H e O lm - 9 5 /8 9  ( c j i .  1 ) , yK - 

JbyTiy jy h H  h  y n o p e l ) e i t e  c a  6yiHOTHHOM O lm - l l O / 8 3 .  M H K p o(|)ocH Jine  3ajej(HHH;e n p o y -  
' i e n e  c y  m b to j io m  TaHKHX n p e c e K a  (npenapaTa). M a T e p n ja j i  H3 OBe 6 y u ioT H H e j io 6 n je H  je  
o jj  KOJiei H iiH iie O . JoBaHO BHh j jh i i j i .  h h f .  r e o j i o r n j e  H3 F e o j io u iK o r  s a n o j ia  -  reM H H H  y  
B e o r p a j jy ,  Ha 'ieM y c e  3axB ajby jeM O , K a o  h  KOJierHiiHH,H H . 3 y n a n q n h  J(h iiji. HHr. r e o -  
J io r n je ,  K o ja  HaM je  ycT ynH Jia  CBoje cejiH M eiiTO JioniK e aH aJiH 3e H3 K ap 6 o H aT H H X  c c j ih -  
M e H a T a .

O  TBopeBH HaM a c p e jiH .e r  cap M aT a  y  6yuioT H H aM a K o J iy 6 a p c K o r  6 a c e H a  n H iu y  

S p a j i ć  e t  a l . ,  1 9 8 6 ; T a r n h ,  1 9 8 9 ,1 9 9 0 ;  P e t r o v i ć  &  M i t r o v i ć ,  1 9 9 0 ; h  P e t r o v i ć  &  
Š u m a r ,  19 9 0 .

^ J tp  HBaHa PH6apa 121,11070 Eeorpan.
H H C T H T yT  3a  p e rH O H a jiH y  r e o J i o r H jy  H n a j i e 0 HT0 Ji0 r H jy  P y f l a p c K O - r e o J io u i K o r  c j)a K y jiT e T a , Y H H B e p 3H - 

T e T a  y  B e o r p a j i y ,  K aM eH H M K a 6 , B e o r p a n .
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y npo< [)H Jiy  6 y m o T H H e  Olm-95/89 H a i iv f im m  o rn 396,00-370,00 m  O T K pH R eim  c y

noJiH M H K TH H  M M K pok o i 'J io M e p a 'in  h  K O H r j io S p e n e  y  M 3TpH K C y HCTOr C aC T aB a, H e c o p T H - 

p a H  So n p e K O  3, pH 8,0, Eh-120 (Jovanovid, 1990/91). Y H H M a m ic y  H a i) e m i n a jie o H T O - 

j io n iK H  o c T a n n .  I l p e T n o c T a B J b a  c e  j i a  6 h  o b o  M o rjiH  6 h t h  6 a 3 a jiH H  K o n r j io M e p a T H  f l o m e r  

c a p M a T a .

Cji. 1. CKiiî a nojioMcaja 6yuioTHHe Olm-95/89 h jiHTOCTpaTHrpatJicKH CTy6 (Jovanović, 1990/91; G agić, 
1990). JlereHfta; 1. IIojihmhkthh MHKp0K0HrJi0MepaTH h KOHrjiođpeHe y MaTpHKcy HCTor cacraBa; 
2. AjieBpiiTH h  pa3HOBpCHH necK O B H ; 3. BnoreHO neTpHTHHHH KpenitaiiH -  HHTpa6HOMHKpHTH jjo c n a p H T H , 

o o j i h t h m h h  BapnjeTeTH; b h c o k o  Kap6oHaTHa c p e jjH H a ; 4. JlanopoBHTH ajieBpojiHTHCKO—necK O B H T H  
Ce^H M eH TH .

Fig. 1. Shematic location of borehole Olm-95/89 and litho-stratigraphic column. Legend: 1. Polymictes 
microconglomerats and conglobreccias in the matrix of the same composition; 2. Siltstones and 
varied sands; 3. Biogenic detritic limestones -  intrabiomicrites to sparites, ooiitic varieties, highly 
carbonate; 4. Marl-silty-sandy sediments.

y n o B J ia T H  noM eH yT H X  c e jm M e in ’a  jieace aJieB pH T H  h  p a 3 H O B p c n H  necK O B H  (So o k o  

2, pH f lo  8,5, Eh-159 -  Jovanović, 1990/91) H3 k o jh x  cy y 3 e T e  ^ B e  npo6e. y 3 o p a K  ca 
^ y 6 H H e  365,70 m ca^pacao je caM O  Hydrobia elongata E ichw ald (oapeji6a M. I.Ionnh),
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TO M e j e  n o T B p i je n a  j(OH>e c ap M aT C K a c T a p o c T  c e /jH M e H a T a  y  H H T e p B a n y  3 7 0 ,0 0  ( o f ln o c H o  

3 9 6 ,0 0  m )  / jo  3 4 4 ,OOm.

y necK O B H TH M  6 i i o m HKp H ’i'iiM a c a  3 4 0 ,0 0  m  iiM a  caM O  f J ip a i ’M c n a ’r a  n iK O JL aK a j^ e 6 e -  

j ih x  J b y n iT y p a .

H a  3 3 6 ,0 0  m  j e  ajieB poJiH T C K H  ([)o p a m h h n c j je p c k h  m h k p h t  c a  ^ o c T a  MHJiHOJiHfla 

(K B H H K B ejioK yjiH H a h  T pH JiO K yjiH H a), a jiH  h  HeKHM cn o ace H H jH M  m h j i i io j i h ,h c k h m ?  n p e c e -  

]D(HMa, peT K H M  HOHHOHHM3 ( T a 6 .  1 , CJI. 1 ) ,  6oJIH B H H aM 3 ( T a 6 .  1 , CJI. 2 )  H OC’I’p aK O /ja M a . 
J L v i i r r v p e  M iu in o : in / ia  c y  m h k p h t c k o  J iH M O H irrcK o r c a c T a B a . < I>parM eiiTH  r a c T p o r i o / i a  h  

HiK O Jb aK a c y  p a c T B o p e im  h  33MeH>eHH c i i a p i iK a j i i i i r r o M  x a o T H im o r  p a c n o p e n a ,  ih t o  

CBe^O H H  o  h >h x o b o m  npH M ap H O  ap aro iiH T C K O M  c a c T a B y . n p H M e h e H e  c y  h  a j i r a j iH e  
c T p y K T y p e .

y  6 H o c n a p H T y  ca 3 3 4 ,0 0  m ,  npncyTHe c y  6 p o jH e  MHJiHOJiHjje (K B H H K B ejioK yjiH iie , 
T a 6 .  1 , c ji .  4 ) ,  ejicj)H jiH jyM H , n e n e p o n j f f l f l e  ( c n H p o jiH iie  h  f leH jtp H T H H e ), peTKH h o h h o h h ,  

6 o jiH B H H e ( T a 6 .  1 , c ji .  5 ) ,  o c T p a K O /ie  h  r a c ’rp o n o / jH . O o p aM H M H H H cj)ep e  c y  M H K piiT H caH e 

h  JiH M O H H T H cane, a  ra c T p o n o /T ii  p a c T B o p e H H  h  3aM eH>eHH cnapH K ajm ;H T O M  x a o T H 'i i i o r  

p a c n o p e ^ a .  3 a n a > K e H e  c y  h  a j i r a j iH e  C T p y K T y p e , jiH TO cf/iuivM H  ( T a 6 .  1 , c ji .  3 ) .  D ,eM eH T  j e  

cnapH K ajm ;H T C K H  B  THna, h b k o  HM a / le j /o B a  c a  ry cT H M  m h k p h t c k h m  MyjbeM.
y  6 H o c n a p H T y  c a  333,80 m n p e o B J ia i ) y jy  c}/parMeirrn r a c ’i p o n o / i a ,  K o jii  e y  pacTBo- 

p eH H  h  3aM eH >eH H  cnapH K ajm ;H T O M  x a o T H H H o r  T im a ,  TaKO / j a  j e  o c T a o  caM O  m h k p h t c k h  

p y 6  J b y m T y p a .  O/i M H K pocjjocH Jia  n a ^ e i iH  c y  c h t h h  e jK j/H /m jvM H  (Ta6. 1, c ji . 7), Ammonia 
beccarii (Linne) c j/o p M a  beccarii (Ta6. 1, c ji . 6 ) ,  Miniacina s p .  ( i ip n ja H > a jy h a  c j/o p a M ii-  

H H cjiep a  K a o  h  n y 6 e K y j ia p H je ) ,  c j /p a r M c i r r n  e n H p o J iH H a  ( T a 6 .  1 , c j i .  9 ) ,  B p jio  p e T K e  o c T p a -  

K o/^e h  c j / p a iM e ir r n  a J ira J iH e  C T p y K /ry p e , jiiiTocj/H JiV M ii ( T a 6 .  1 , c ji .  8 ) ,  o / /  K o jn x  c y  s 6 o r  

n o T n y H e  M H K pH TH 3an;H je o c T a jiH  caM O  n e jio iiz /H . I IoiieKa/i c y  6 H O K ajic rrH  o 6 aB H jeH H . I je- 
M eH T j e  c n a p i iK a j iu i r i ’CKii, a  y  n o je /iH iiH M  //e j/O B iiM a m h k p h t c k h  c a  ca /ip > K ajeM  JiHMOHHTa.

L la  /i(y6HHH 3 2 9 ,7 0  m  c p e h e  c e  0 0 6 H0 M iiK p0 c n a p i r r  y  KOMe j e  G n o K J ia c T H 'in a  K O M no- 

H e iiT a  i ip e / /c T a B J h e n a  M U jn ioJiH /jaM a (K B H H K B ejioK yjiH H a), peT K H M  e j i ([/h / jn jy m h m a  ( T a 6 .  

2 ,  c j i .  3 ) ,  Ammonia beccarii ( L i n n e )  c j/o p M a  beccarii, n o  h c k o m  /(e i i / jp i iT im o M  h  c n n p o -  

j i h h o m  ( T a 6 .  2 ,  c ji . 2 ) ,  0Crr p a K 0 /ia M a , c f /p a i 'M e H 'n iM a  K pynH H X  r a c rr p o n o ; / a  ( T a 6 .  2 ,  c ji . 1 )  

h  p e ^ e  a j i r a M a .  O o h / / h  c y  najisa>KHHjH c a c i ’o jn H  o B o r  c e / jH M e in a .  y  j e 3 r p y  H a j n e m h e  c a -  

^ p a c e  M H K piiT , M H K p o c jjay n y , 3 p n a  K B apn ,a  h  K B apn;H Ta. O o h / j h  c y  p a / jH ja j i i i e  c rr p y K T y p e ,  

a  n e c T O  c e  jaBJbajy h  c jio a c e H H  o 6 jih ii ;h . B n o K J ia c T H  c y  t c c t o  o 6 a B H je iiH . I I c j i o h / j h  

y rjiaB H O M  H cn y H > aB ajy  m y n jb H H e  l a c ’i p o n o / i a ,  m ia H e  c y  B p jio  peT K H . U ,e M e iiT  j e  m h k -  

pHTCKH /IO M HKpOCnapHTCKH Ca C a/jp>K ajeM  rJIHHOBH Te H JIHMOHHTCKe M a T e p n je .

E n o c n a p H T  c a  3 2 7 ,0 0  m  j e  h c t h x  JiHTO Jiom K H X  K a p a K T e p n c T H K a  K a o  h  OH aj c a  

3 3 3 ,8 0  m . O / j  n a j ie o i r ro j io i i iK H X  o c T a T a K a  H a j ia s e  c e  c j jp a rM e ir i 'i i  r a c ’r p o n o / i a  h  m K O Jb a - 

Ka, n e c T O  MHJiHOJiH/^e ( T a 6 .  2 ,  c ji .  4 - 6 ) ,  B p jio  peT K H  c h t h h  ejK jjH flH jyM H , a  H a ^ e i i a  j e  

H ,pBeH a a j i r a  Lithophylum sarmaticum K a m p t n e r .

J I c i ie p o i iJ i i i / ic K H  o o c n a p H T  c a  3 2 3 ,9 0  m  jiy 6 H iie  y  c b o m  j e 3 r p y  ca/ip>KH o o h / i c  c h h -  

p o jiH H a  ( T a 6 .  2 ,  c ji . 7 - 9 ;  T a 6 .  3 , c ji .  1 )  h  jjeH jjpH T H H a ( T a 6 .  3 ,  c j i .  2 - 3 ) .  O o h j j h  c y  y r j ia B -  

h o m  p a j i i i j a j i in i ,  a  ja B J b a jy  c e  h  c jio > K ciiH je  c T p y K T y p e . HecTO c y  h  o o m o j i j ic .  Je3rpo j e  
i T s r p a ^ e n o  oj/ 3 p H a  K is a p u a  h  K ajin;H T a.

A j i r a j iH H  M HKpHT jto  M H K p o c n a p H T  c a  3 2 2 ,5 0  m  j jv 6 H iie ,  ca//p>K ri jaKO M H K pH TH caH y 

a j i r y  Lithophylum sarmaticum K a m p t n e r  ( T a 6 .  3 ,  c j i . 5 ) .  y  T o j M a c n  H M a j jo c T a
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cjieuecTpH, Kao iiocjiejiHip TpyjbeH,a ajirn, Hcnyu,eHHX no py6y paHOflHjareHeTCKHM cna- 
pHKa^HHTOM A rana, jiok ce y npeocTanoM j(CJiy Hana3H ijeMeHT THna B. Oji c})opaMH- 
HH(J)epa iiaj)CHH cy chthh eJicjjHjiHjyMH, MHJiHOJiiijie (Ta6. 3, cji. 4), Kao h 0CTpaK0fle, 
chthh racTponojm h HiKOJtKe. IlejionjjH cy jioc'ra peTKH. U,eMeHT je mhkphtckh flo 
MHKpOCnapHTCKH.

Ha jjy6HHH 315r30m naljeH je 6nocnapHT HCTor JiHTOJioniKor cacTaBa K ao H a 334,OOm 
,ny6mie. OBjje ce o/i cjjopaMHHiicjjepa cpehy Sinzowella novorossica cjjopMa deformis 
(K arrer & Sinzow ) (Ta6. 3, c ji . 7), S. novorossica cjjopMa solitaria (Karrer & Sin- 
zow) (Ta6. 3, c j i . 6, 8-9; Ta6. 4, c ji . 1), n o  HeKa S. novorossica cĵ opMa nodula (Karrer & 
Sinzow ) (Ta6. 3, c j i . 6-8), 3arrHM ejic})HjiHjyMH (Ta6. 3, c ji . 8), MHJiHOJiHfle, Ammonia 
beccarii (Linne) c|)opMa beccarii, ocrpaKojie h cjipai’MeHTH racTponojja.

AjirajiHH MHKpHT jjo MHKpocnapHT ca 315,00 m iicTor je jihtojiohikoi' cacTaBa Kao 
h cejiHMeiiT ca 322,50 m jjy6Hiie. (3iijje ce najia3H ajira Lithophylum sarmaticum Kam- 
p tner, saTHM c})parMeHTH ny6eKyjiapnja: Sinzowella novorossica cjjopMa deformis (Kar- 
rer & Sinzow ), S. novorossica cj>opMa solitaria (Karrer & Sinzow), peTKH ejicjjimn- 
jyMH, MHJiHOJiHjje h no HeKH npeceK racTponojja.

H ecK O B H T H  o o 6 h o m h k p h t  c a  313,00 m c a ^ p a c H  cf)opaMHHHcjjepe, oc'ipaKojie h  

racTponojie, K ojH  h h h c  6 H O K JiacTH ’rH y  K0 M n 0 H eH T y o b o t  c e j jH M e ir ra . Ojj c|)opaM H H H - 

c})epa  6 h j i o  j e  Moryhe Hjjeh t h c j)i i k o b aTH n p e c e K e  e jic j)H jjH jyM a (Ta6. 4, c ji . 2-4), k b h h -  

K B e jio K y jiH iia  (Ta6. 4, c ji .  5), Ammonia beccarii (Linne) c})opMa beccarii h  iiH H n iija n H e  

K O M o p e CHH3 0 B e J ia  Sinzowella novorossica cjropMa deformis (Karrer & Sinzow) (Ta6. 
4, c ji .  4) h  5 . novorossica q b o p m a solitaria (Karrer &  Sinzow) (Ta6. 4, c ji .  5). B p o jH H  

o o H flH  c y  p a j i i i j a j i n e  r p a t j e  c a  je 3rpoM m h k p h t c k o t  c a c T a B a  h j i h  y j e 3 r p y  c a j jp a c e  KBapu;, 
K B api^H T e h p e ^ e  c j ) e j i j jc iia ri \  ’-IeciH c y  C JioaceH H  o o n j p .  CH TH 0 3 p H y  necK O B H T y c jrp a K iiiijv  

HHHe n0JiyyrJiacTa 3 p H a  K B a p n a , JiHCKe M ycK O BH Ta, p e n c o  c j ie j i j ic n a T a  h  KBapu;HTa. 
H e M e H T  j e  m h k p h t c k h  c a  cajjpacajeM JiHMOHHTa h  raHHe, j / o k  j e  y iio jejjH H H M  jje jio B H M a 

MHKpOCnapHTCKH JJO CHapHTCKH.
Cjihhhot JiHTOJioiHKor cacTaBa je necKOBHTH o o 6 h o m h k p h t  ca 313,30 m. Y  o b h m  

ceĵ HMeHTHMa HaljeHH cy c h t h h  ejicj)iijiHjyMii (Ta6. 4, c j i . 6-7), KBHHKBejiOKyjiHHe, Ammo- 
nia beccarii (Linne) cjjopMa beccarii, Porosononion granosum (d 'O rbigny), Sinzowella 
novorossica c |)o p M a  deformis (Karrer & Sinzow) h  S. novorossica c|)opMa solitaria 
(K arrer & Sinzow ), ocTpaKojje h  ajirojiHKe cTpyKType.

y  n ecK O B H T O M  6HonejicnapHTy ca 309,20 m ji;y6HHe, 6HOKJiacTHHHy K0Mn0HeHTy 
H3rpal)yjy M a i ie  hjih BHine M H K pH T H cane c})opaMHHHc})epe MiuiHOJiHjie (KBHHKBejiOKy- 
nHHe), ejic}mjiHjyMH (Ta6. 4, cji. 8-9), Bpjio peTKa Ammonia beccarii (Linne) c})opMa 
tepida, Sinzowella novorossica cfiopMa solitaria (Karrer & Sinzow) h Porosononuion 
granosum (d 'O rbigny). yoHena cy h jrna n p e c e K a  anroJiHKHx cTpyKTypa.

KacHH6paKiiTiHH cejjHMeiiTii jjoiter n aH O H a HaJia3e ce o jj  307,90-284,20 m, j i o k  je 
naBHHie ropH>H nanoH (Jovanović, 1990/91). Oji najie0HT0Ji0HiKHX nojjaTaKa no3HaTH 
cy Ha 304,00 m Congeria sp. h Congeria gitneri B rusina Ha 284,00 m (ojjpejj6a M. 
IJOHHh).
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* * *

Ha o c n o B y  CBera r o p e  H a B e j je n o r  ,hoh>cm  c a p M a T y , y c T B a p n  HajBHm eM  n e J iy  b o j i h h -  

C K o r n o T a K a T a , n p m i a f l a o  6 h  j ^ S h h c k h  H H T ep B aji o j ;  370,00 ( o ^ h o c h o  396,00 m) -336,00 m 
f l y 6 n n e .

Ce^HM eHTH c p e j p t e r  c a p M a T a  n a J i a 'i e  c e  H a Hy6HHH oj( 336,00-309,20 m , o j in o c n o  

307,90 m  (n p e M a  n p i ’aHOM npocJ)HJiy 6ym oT H H e -  c j i .  1; J o v a n o v i ć ,  1990).
n o j a B e  CHhyuiHHX 6o jiH B H H a (336,00 m ) , c n n p o j i n f i a  h  j i e H j jp i iT n n a  (334,00 m ) ,  K ao  

h  no je flH H aH H H  o 6 j ih e ( h  n e i i e p o n j iH j j a  (329,70m ) noTBpi)yjy H a c p e j j i h e  c ap M aT C K y  C Ta- 

p o c T .

Ha 327,00 m HeMa 3HanajHHX cJ)opaMHHHcJ)epa, ajiH j e  npncyTHa ajira Lithophylum  
sarmaticum

B e o M a  6 p o jH e  n e n e p o iu m j je  -  cnnpojiHHe h jieiijipHTHne n a ^ e e n  c y  y  oocnapHTHMa 
c a  323,90 m , K o jn  c e  M O x e  Ha3BaTH iienepon jiH jjcK H M  K p e n ita K O M . n p e M a  Ham HM  ca3 H a- 
HbHMa no jaB Jb H B aib c  n e H e p o iu m jja  y  K ap6oH aT H oj (J ja n n jn  o j jro B a p a  jioii>cm j ;e j iy  6 e c a -  
p a 6 n j c K o r  n o T K aT a , i i r r o  n o T B p i)y je  p a H H je  n p e T n o c T a B K e  h j ih  B e h  j](OHeTe 3aK JbyTiKe 
(r a r n h ,  1989,1990).

A jira jiH H  mhkpht j jo  M H K pocnapH T  c a  322,50 m  jjyf)Hiie noKa3yje o c n p o M a m e i b e  

MHKpo(|)ocHJiHMa, BepoBaTHO 36or HHTeH3HBHor n p H c y c T B a  ajire Lithophylum saimati- 
cum, ih to  6h B e h  Morao 6hth n p e j i a 3  n p e M a  r o p a . e M  6ecapa6njeHy.

B p o jH H  n p e c e n H  H y 6 e K y j ia p y ja  -  C H H 30B eJia c p e h y  c e  y  H H T epB ajiy  o jj  315,00-31030m  

j^ o k  c y  H a jiy6)HHH o j j  309,20 m H em T O  peijH. Y  n o c j i e j j iL e  jjbc n p o 6 e  c a  310,30 h 309,20 m 
jiy6>Hiie peTKO c e  c p e h e  Porosononion granosum.

Cej^HMeHTH r o p H .e r  6 e c a p a 6 H je i ia  y  6ymoTHHH Olm-95/89 CHiypno c y  yT B ptje iiH  Ha 

jjy6HHH ojj 315, 30 m -309,20 m.
Fo p i t H  f le o  6 e c a p a 6 n je H a  HCTor 'r a n a  p a3 B H h a  c p e h e M o  h  y 6ym oTH H H  O lm -llO /83  

( r a r n h ,  1989), r j je  c e  y  aJiraJiHOM  MHKpHTy c a  233,00-231,00 m H a jia 3 e  6 p o jH e  m h jih o - 

JiHjje h  H y 6 eK y jiap H je : Sinzowella novorossica c})opMa solitaria, Kao h  a j i r a  Lithophylum  
sarmaticum. Y  HHTpaMHKpHTy c a  229,00-227,00 m c a  o 6 h jl c m  MiuraojiHj;a ( k b h iik b c j io -  

KynH He h  TpH JioK yjiH iie) 3 a n a » :e iiH  cy h  peTKH cjoparM enTH  Sinzowella novorossica c jjop - 

M a solitaria.
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MICROFOSSIL ASSOCIATIONS FROM MIDLE SARMATIAN 
CARBONATE SEDIMENTS IN BOREHOLE Olm-95/89 (Skobalj),

KOLUBARA BASIN

by
* **

Nadežda Gagić and Saša M itrović

This contribution is presenting Bessarabian microfossils found in carbonate sediments of borehole 
Olm-95/89, south of Skobalj, in the Kolubara Basin.

Key words: Bessarabian substage, Middle Sarmatian, foraminifers, ostracods, algae, Skobalj.

Numerous information has been published in the last ten years or so about geology, 
paleontology, sedimentology, petrology, tectonics, and analyses and results thereof, for 
coal beds in the Kolubara Basin. This is only a natural result of long investigations, and 
abundant collected material which provides for elucidation and a new interpretation of this 
region.

This contribution is reporting the results of micropaleontological examinations of 
Bessarabian carbonate formations from borehole Olm-95/89 (Fig. 1), and the comparisons 
with those from Olm-111/83. Microfossil communities are examined in thin sections. The 
material from Olm-95/89 was obtained from O. Jovanović, geologist of the Geological 
Institute Gemini, Belgrade, and the sedimentological analyses borrowed from N. Zupanćić, 
geologist. We thank them both.

Middle Sarmatian formations identified by drilling in the Kolubara Basin are referred 
to by Spajić et al. (1986); Gagić (1989, 1990); Petrović & M itrović (1990); and 
Petrović & Šumar (1990).

The columnar section of Olm-95/89 shows from 396 m to 370 m polymict micro- 
conglomerate and conglomerate breccia in matrix of the same composition, unsorted So

Dr Ivana Ribara 121, 11070 Belgrade.
University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon- 

tology, Kamenička 6, 11000 Belgrade.
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over 3, pH 8, Eh 120 (Jovanović, 1990/91), without paleontological remains. The rocks 
oould be basal conglomerates of the Lower Sarmatian.

The overlying deposits are siltstone and varied sands (So about 2, pH up to 8.5, Eh 
159, in Jovanović , 1990/91) from which two samples were taken. The sample from the 
depth of 365.70 m contained only Hyadrobia elongata E ichw ald (identified by M. 
Džonić), which confirmed the Lower Sarmatian age of sediments between 370 m (or 396 
n) and 344 m.

Sandy biomicrite from 340 m contains only fragmenis of thick-shelled pelecypods.
At 336 m lies silty foraminiferal micrite with plenty of miliolids (Quinqueloculina 

and Triloculina, and occasional complex miliolid? section), few Nonion and Bolivina 
specimens and Ostracoda. Miliolid tests are of micrite-limonite. Gastropod and pelecypod 
shell fragments have been dissolved and substituted by sparry calcite in chaotic order, 
which is an evidence of their primary aragonitic composition. Algal structures have also 
been noted.

Biosparite at 334 m contains an abundance of miliolids (Quinqueloculina), elphidii, 
peneroplids (Spirolina and Dendritina), few nonions, ostracods, and gastropods. Fo- 
raminifers are micritised and limonitised, and gastropods dissolved and replaced by sparry 
calcite in chaotic order, Algal structures are also noted (Lithophylum). The cement is 
sparry calcite type B, and some parts are in dense micrite mud.

Prevailing in biosparite at 333,80 m are gastropod fragments, dissolved and replaced 
by chaotic sparry calcite with only micritic shell rim left. The microfossil content in- 
cludes small elphidii, Ammonia beccarii (Linne) forma beccarii, Miniacina sp. (attaching 
foraminifer, and nubeculariae), very few ostracods and red alga (Lithophylum ) fragments, 
which completely micritised have only pelloids left. Bioclasts are sometimes coated. The 
cement is sparry calcite, in places micrite with some limonite.

Oobiomicrosparite, at 329,70 m, has the bioclastic component represented by 
miliolids (Quinqueloculina), occasional elphidium, Ammonia beccarii (Linne) forma bec- 
carii, few dendritinae and spirolinae, ostracods, fragments of large gastropods, and sparse 
algae. Ooids are the principal constituent of this sediment. The nuclei are mostly of mic- 
rite, microfauna, quartz or quartzite grains. Ooids have radial structure or are complex in 
form. Bioclasts are often coated. Pelloids are rare, mostly filling gastropod cavities. The 
cement is micrite to microsparite with some clay and limonite material.

Biosparite from 327 m has the same lithology as than at 333,80 m. Its paleontologi- 
cal content includes gastropod and pelecypod fragments, miliolids (Quinqueloculina), few 
small elphidii, and a red alga, Lithophylum sarmaticum Kam ptner.

Peneroplid oosparite cored from the depth of 323.90 m contains ooids of spirolinae, 
dendritinae and fewer peneroplids. Ooids are commonly radial, and few are complex in 
structure. Oomoulds are common. The nuclei are quartz or calcite grains.

Algal micrite to microsparite from 322.50 m contains micritised alga Lithophylum  
sarmaticum  K am ptner. The mass includes fenestrae, products of algal rotting, filled on 
rims with early-diagenetic sparry calcite type A and the rest with type B cement. Identi-
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fled foraminifers are small elphidii, miliolids, ostracods, and small gastropocls and pelecy- 
pods. Pelloids are scarse. The cement is micrite to microsparite.

Biosparite at 315.30 m has the same composition as that at 334 m. It contains fo- 
raminifers: Sinzowella novorossica forma defotm is (Karrer & Sinzow), S. novorossica 
forma solitaria (Karrer & Sinzow), occasional S. novorossica forma nodula (Karrer 
& Sinzow); elphidii, miliolids, Ammonia beccarii (Linne) forina beccarii; ostracods and 
gastropod fragments.

Algal micrite to microsparite from 315 m has similar composition as the sediment at 
322.50 m. It contains Lithophylum sarmaticum K am ptner, fragments of nubecularids: 
Sinzowella novorossica forma deformis (Karrer & Sinzow), S. novorossica forma soli- 
taria (Karrer & Sinzow), rare elphidii, miliolids, and occasional gastropod section.

Sandy oobiomicrite from 313 m contains foraminifers, ostracods and gastropods as 
the bioclastic component of the sediment. The only identified foraminifers are sections of 
elphidii, quinquloculinae, Ammonia beccarii (Linne) forma beccarii, and Sinzowella 
caespitosa S teinm ann (inicial chambers). Numerous ooids are radial in structure with 
nuclei of micrite or nucleus containing quartz, quartzite or rarer feldspar. Complex ooids 
are cotnmon. The finegrained sand coustituent consists of quartz grains, muscovite flakes, 
seldom feldspar and quartzite. The cement is micrite with some limonite and clay, locally 
microsparite to sparite.

Sandy oobiomicrite from 310 m is similar in lithology to that from 313 m. This 
sediment contains small elphidii, quinqueloculinae, Ammonia beccarii (Linne) forma bec- 
carii, Porosononion granosum (d'Orbigny), Sinzowella novorossica forma deformis 
(Karrer & Sinzow) and S. novorossica forma solitaria (Karrer & Sinzow), and os- 
tracods and algal structures.

Sandy biopelsparite from 309.20 m has the bioclastic component of more or less 
micritised foraminifers, miliolids (queinqueloculina), elphidii, only few Ammonia beccarii 
(Linne) forma tepida, Sinzowella novorossica forma solitaria (Karrer & Sinzow), and 
Porosononion granosum (d'Orbigny). Two sections of algal structures have also been 
noted.

Caspibrackish sediments of the Lower Pannonian lie from 307.90 m to 284.20 m, 
overlain with Upper Pannonian (Jovanović, 1990/91). Paleontological evidence is Con- 
geria sp. from 304 m and Congeria gitneri Hrusina from 284 m (identified by M. 
Džonić).

* * *

It follows from all the above stated that the depth interval from 370 m (or 396 m) 
to 336 m is Lower Sarmatian, or more precisely uppermost Volynian.

Middle Sarmatian sediments are at depths from 336 m to 309.20 m or 307.90 m 
(according to the columnar section in Fig. 1; Jovanović, 1990).

The occurrence of minute bolivinae (336 m), spirolinae and dendritinae (334 m) ane 
single peneroplids (329.79 m) substantiate the Middle Sarmatian age.
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Depth of 327 m is lacking significant foraminifers, but there is alga Lithophylum  
sarmaticum.

Abundant peneroplids, spirolinae and dendritinae and occasional peneroplis, are con- 
tained in oosparites at 323.90 m which can be referred to as peneroplid limestone. In our 
knowledge, the occurrence of penerpolids in carbonate facies corresponds to Lower Bes- 
sarabian, which is also confirmed by earlier surmissions of conclusions (Gagić, 1989, 
1990).

Algal micrite to microsparite from 322.50 m shows an impoverishment in microfos- 
sils, likely caused by the prevailance of Lithophylum sarmaticum which may indicate the 
transition to the Upper Bessarabian.

A numerosity of nubecularid sections, Sinzowella, is identified between 315 m and 
310 m, and somewhat lower in incidence at 309.20 m. The last two samples from the 
depths of 310 m and 309.20 m contain few Porosononion granosum.

Sediments of Upper Bessarabian in Olm-95/89 are ascertained at depths from 315.30 
m to 309.20 m.

Upper Bessarabian of the same type was drilled in Olm-llO/83 (Gagić, 1989), 
where algal micrite at 233-231 m contains numerous miiolids and nubecularids: Sinzow- 
ella novorossica forma solitaria, and the alga Lithophylum sarmaticum. Intramicrite at 
229-227 m with aboundant in miliolids (Triloculina and Quinqueloculina) also contains 
few fragments of Sinzowella novorossica forma solitaria.
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TAEJIA I PLATE

Cpe/iif>H capMaT - SecapađajcKH noTKaT. ByuiOTHHa Olm-95/89, CKo6ajt. 
Middle Sarmatian, Bessarabian substage. Borehole Olm-95/89, Skobalj.

CJI. 1-2. AjieBpOJIHTCKH MHKPHT ca h o h h o h o m  ( cji. 1, x26) h S o jih b h h o m  ( cji. 2, x57). JHy6HHa 

336,00 m.
Figs. 1-2. Nonions (Fig. 1, x26) and bolivinae (Fig. 2, x57) in silty micrite. Depth 336m.

C ji. 3-5. B M O cn ap n T  c a  aJiranHHM  crpyKTypaMa -  jiHTor{)HJiyM iiM a ( cji. 3, x23), M m inoJiH H aM a  

( cji. 4, x23) h  S o jih b h h o m  ( cji. 5, x61). JJy6m]a 334,00 m.
Figs. 3-5 . Algal structures -  lithophyls (Fig. 3, x23), miliolids (Fig. 4, x23), and bolivi- 

nae (Fig. 5, x61) in biosparite. Depth 334 m.
C ji. 6-9. E n o c n a p H T  c a  Ammonia beccarii (Linne) ( |)o p M a  tepida ( cji. 6), c h t h h m  ejic|)HjiH- 

jyMHM a ( cji. 7), aJirajiHHM  c r p y K r y p a M a  -  jiHTO(j)HJiyMHMa ( cji. 8) h  (fjparM CHTHMa c n n p o -  

jiHHa ( c ji. 9). $ y 6 H H a  333,80 m. x22.
Figs. 6-9 . Ammonia beccarii (Linne) form tepida (Fig. 6), small elphidiums (lig. 7), algal 

structures -  lithophyls (Fig. 8), and spirolinid fragments (Fig. 9) in biosparite. Depth 
333.80 m. Magn. x22.

<I>o t o : H. rarnh. (Photographs by N. Gagić.)

TABJIAII PLATE

CpejjH>H capMaT -  6 e c a p a 6 n jc K H  noTKaT. BymoTHHa Olm-95/89, CKo6ajb. 
Middle Sannatian, Bessarabian substage. Borehole Olm—95/89. Skobalj.

C ji. 1-3. O o6H O M H K pocn ap H T  c a  (j)parM ei(TH M a K pynnnx r a c T p o n o f la  (oil), HeHnpHTHHOM (cji2)h 
c h t h h m  e ji(J)H jiH jyM H M a ( c j i . 3). ^ y 6 H H a  329,70 m. x26.

Figs. 1—3. Fragments of large gastropods (Fig. 1), dendritins (Fig. 2), and small elphidiums 
(Fig. 3) in oobiomicrosparite. Depth 327.70 m. Magn. x26.

C ji. 4-6. B H O cnap H T  c a  6pojHH M  MHJiHOJiHjiaMa. p y 6 m a  327,00 m. x26.
Figs. 4 -6 . Numerous miliolids in biosparite. Depth 327 m. Magn. x26.

C ji. 7-9. Oocnapm ca 6pojHH M  cn n p o jiH H a M a . fly6mia 323,90 m. x26.
Figs. 7 -9 . Numerous spirolinids in oosparite. Depth 323.90 m. Magn. x26.

' t o T o :  H. rarnh. (Photographs by N. Gagić.)
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TAEJIAIII PLATE

Cpejpin c a p M a T  -  6 e c a p a 6 H jc K H  n o T K a T . BymoTHHa Olm-95/89, C'KoRaji,. 
Middle Sarmatian, Bessarabian substage. Borehole Olm—95/89, Skobalj.

Cji. 1-3. neneponJiHjicKH oocnapHT ca cirapojiHHaMa (cjt. 1) a jjeHflpHTHHaMa (c j i .  1-3). JJy6HHa
323.90 m. x25.

Figs. 1 -3 . Spirolinids (Fig. 1) and dendritins (Figs. 1 -3 ) in peneroplid oosparite. Depth
323.90 m. M agn. x25.

CJI. 4-5 . AJlrajIHH MHKpHT 30 MHKpOCliapHT ca  MHJIHOJIHJtaMa (CJI. 4) H MHKpHTHCaHOM ajirOM 

Lithophylum  samrać/cum K a m p tn e r  (cji. 5). Jly6ima 322,50m. x26.
Figs. 4 - 5 .  M iliolids (Rg.4) and micritized alga Lithophylum saimaticum K a m p tn e r  (Hg. 5) 

in algal m icrite to microsparite. Depth 322.50 m. Magn. x26.

C ji. 6-9. BnocnapHT ca CH H 30BejiaM a: Sinzowella novorossica c})opMa nodula (K a r re r  & 
S in z o w )  (c j i .  6- 8), S. novorossica (jjopMa solitaria (K a r re r  & S in z o w )  (c j i . 6, 8 -9), 
i 1. novorossica cJjopMa deformis (K a r re r  & S in z o w )  (c j i . 7) H peTKHM eJit})HjiHjyMHMa 
(cji. 8). fly6mia 315,30 m. x26.

Figs. 6 - 9 .  Sinzowellae: Sinzowella novorossica form nodula (K e r re r  & S in z o w )  (Figs. 
6- 8), S. novorossica form solitaria (K a r re r  & S in z o w )  (fi^. 6, 8-9), S. novorossica 
form deformis (K a r re r  & S in z o w )  (Fig. 7), and few elphidiums (Fig. 8) in bio- 
sparite. Depth 315.30 m. Magn. x26.

Ooto: H. ra rn h . (Photographs by N. Gagić.)

TAEJIAIV PLATE

Cpejuhn capMaT -  6ecapa6njcKit noTKaT. EymoTHHa Olm-95/89, CKo6ajb. 
Middle Sarmatian, Bessarabian substage. Borehole Olm—95/89. Skobalj.

C jl 1. BnocnapHT ca CH H 30Beji0M  Sinzowella novorossica (JjopMa solitaria ( K a r r e r  & 
S in z o w ) .  ^ y 6HHa 315,30m. x23 

Fig. 1. Sinzowella novorossica form solitaria (K a r re r  & S in z o w )  in biosparite. Depth
315.30 m. M agn, x23.

Cji. 2-5 . necKOBHTH ooShomhkpht ca eJi(J)HHHjyMHMa (cji. 1-3), HHHitHjajihhm KOMopaMa chh30- 
Bejia Sinzowella novorossica (JjopMa deformis (K a r re r  & S in z o w )  (cji. 4), S. novo- 
rossica (jjopMa solitaria (K a r re r  & S in z o w )  (cji. 5) H MHJiHOJiHflaMa (cji. 5). JHy6HHa
313.30 m. x26.

Figs. 2—5. Elphidiums (Figs. 1—3), initial sinzowella chambers of Sinzowella novorossica 
form deformis (K a r re r  & S in z o w )  (Fig. 4), S. novorossica form solitaria (K a r re r  
& S in z o w )  (Fig. 5), and miliolids (Fig. 5) in sandy oobiomicrite. Depth 313.30 m. 
M agn. x26.

Cji. 6-7. necKOBHTH oo6homhkpht ca chthhm ejicjjHjiHjyMHMa. fly6mia  310,30 m. x26.
Figs. 6 -7 .  Small elphidiums in sandy oobiomicrite. Depth 310.30 m. Magn. x26.

Cji. 8-9. IlecKOBHTH 6nonejicnapHT ca eji(})HjiHjyMHMa h MHJiHOJiHjiaMa. JJy6HHa 309,20 m. x26. 
Figs. 8 -9 .  Elphidiums and miliolids in sandy biopelsparite. Depth 309.20 m. M agn. x26.

O oto: H. ra rn h . (Photographs by N. Gagić.)
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