
r e o j i .  aH. BajiK. noji. 
Ann. Geol. Penins. Balk.

59 103-116
Eeorpafl, fleijeM6ap 1995 
Belgrade, Decembre 1995

YAK 551.782.13(497.11) OpHi HiiajiHH nay'iiiH pa;i

XHJATyC H3METby CAPMATA H nAHOHA y  OBJIACTH 
flOIbE TPHOBE (CH BOCHA)

Ofl

Jty iiK a PynflHha*

P e r p e c n j a  Mopa i i o 'i c tk o m  naHOHCKor B eK a, n o 3 H aT a  je  jo m  H paHHje m  jy * H o r o6o«a IlaHOHCKor fiaccna, 
M H K ponajieoH T aJiou iK O M  aH anH 30M  a c o n n ja n n jc  ( J jo c h jih h x  (})opaMHHH(})epa h  o c r p a K o j i a ,  KOH craTOBaH  j e  n p e -  
k h h  y  cc flH M eirran n jH  H iM el)y  TBopeBH H a HOH>er ca p M a T a  h  ro p H > e r naH O H a. Y TB pl)eH O  j e  n a  n c j i o c r a j c  k o m - 
lu ieT a H  JJOH.H naHOH h  6a3ajiHH jieo  r o p i te r  nanona. O c h m  M H iqxxJ)ayH e, 3 a  CTpaTnrpac|>CKe HHTepnpeTaiiHje 
Kopmiihciia je  h  Maji;iKO<j)ayna.

K jb y « e  pciH: crpaTHi pacj)Hja, ropibH MHOiieH, XHjaTyc, ocrpaKojie, ({)opaMHHn<})cpe.

YBO#

IlpocTop o 6yxBahen obhm HCTpa»:HBaH>eM, 3ay3HMa Kpajii.H CCBCPOHCTO'IIIH 0603 
njiaiiHHe MajeBime Kojn ce npy*a 11a ceBep flo peKe Moj^paii h HacTaBJba y nmpoKy 
ceM6epnjcKy paBiinny (cji. 1). To je 6jiaro 3aTaJiacaHO nojipy'ije ca BHCHHaMa H3Mel)y 
120 h 280 m. Y  tom  nojacy, /I,OH>a TpHOBa npe/iCTaisjba HajBehe ceocKO Hacejbe, /(ok cy 
Maiba ceocKa Mccra BjejiomeBai;, KaneBan h I'jiHibe.

y  paHHjHM HCTpa>KHBaii>HMa Ha obom npocTopy HeMa pajjoiia Kojn yKa3yjy na 
noMeuyTH iipeKiiji y cejuiMciiranHjn. YrJiaBHOM je npoy'iaBan KOHTaKT 6ajjena h capMa- 
Ta, II>HXOB KOHKOpjjaHTHH HJIH TpaHCipeCHBHH OflHOC (ČiČiĆ, 1964; rieTpOBHh H J(p., 
1969; Vrabac, 1989). Mel)yTHM, y ceBepHoj Cp6njn, noMHH>y ce cjiyTiajeBH rj ê najcTa- 
pnjii naHOH noTnyHo nejiocTaje h rjje MJiaf>c h3hohckh ce/iHMeiiTH jiokc ;(HCKop;(aiiTiio 
Ha CTapnjoj iioj(jio3H.

CTeBaHOBHh (1985) npHKa3yje npo(})HJi capMaTCKO—naHOHCKHX Hacjiara Ha o6ajiH 
CaBe, y MecTy IlpoBO. Ha 0CH0By aHaJiH3e MajiaKoc})ayiie, 3aKJbyqyje jja je pa3BHjeH 
3aBpmHH j(eo naiioHa Kojn jiokh TpaHcrpecHBHO npeKO capMaTa. K rstić (1973) Ha ocho-

* H n crn T y r 3a  perHOHajmy recuiorHjy H najieoHTonorHjy PyjiapcKO-reoJiouiKor ({)aKyjiTeTa, YHHBep3H- 
TeTa y  B eorpajiy , KaMCHH'iKa 6, B eorpaji.

Paji npejicraBJba jicjihmh>iho H3MeH>eH H jionyH>eH pc(|>cpaT KojH je  a y ro p  iioji h c thm  Hacji0B0M ojip>Kao 
H a  XII HnTepHaiiHOHajiHOM CHMno3HjyMy o  0CTpaK0jiaMa ( I lp a r ,  1994).



By MHKponajicoHTOJioiiiKe aiiajiH3e ocTpaKojja yKa3yje Ha noMeHyTH xnja'ryc y caMOM 
rpany Beorpa^y K a o  h  y 6yuioTHHH OB-1 y O b h h  (KpcTHh h  IIpoTHh, 1988). TaKo- 
J)e, na 0CH0By MHKpocf>ayiie ocrpaKojia h MajiaKO(}iayne, Rundić (1989) yKa3yje Ha 
npeKHA y ce/iiiMeirranHjn H3Met)y capMaTa h  naHOHa h  xnjaTyc yHyTap nanoHa y 6ymo- 
t h h h  KF-28e y o k o j i h h h  BejiHKe MomTaHHu;e (Beorpaji).

C j i .  1 . r e o i  pacJjC K a CK Hiia n c iiH T H F ia iie  o 6 jia c T H . 

Fig. 1. Geographic sketch of investigated area.

IIpoyMaBaHH iipeKiiji y cejiHMeiiTanHjii, y-i’Bpl?eH je y o6jiacTH BjejioiiieBna Ha ocho- 
By MaTepnjaJia H iBaijenor H3 jiy6oKHX 6yHapa, a y okojihhh KaneBna h Fjiaiia Ha ocho- 
By noBpuiHHCKHX oncepBannja. Obom npHJiHKOM ce 3axBajbyjeM C. MHTpoBHhy Ha nper- 
Jiej;y h peBH3Hjn cj5opaMHHH(JjepcKHX BpcTa.

C ji. 2 . JlH TO CTpaTH rpatficK H  c r y 6  r o p H .e r  MHOiieHa y  0 6 - 
jiacT H  J Jo ib e  T p n o B e .

Fig. 2. Lithostratigraphic column of the Upper Mio- 
cene at Donja Tmova area.

BHOCTPATMI PA^CKE KAPAKTEPHCTHKE

BHocTpainrpac}jcKOM anajiH30M, yTBp^eno je npncycTBO cejuiMcnaTa jjon.er cap- 
MaTa -  BOJiHHHjeHa h cej^HMenaTa ropnber naHOHa -  cep6Hjena. Y BOJiHHHjeHy cy koh- 
cTaTOBaHe 2 6nocTpaTHrpac{icKe 30He: Elphidium hauerinum h Porosononion granosum 
(Papp, 1954). 1’opn.e naHOHCKe nacjiare, paiiFuian.eHe cy na 3 6HC)3oiie: Hemicytheria 
croatica, Serbiella sagittosa h Typhlocyprella lineocypriformis (K rstić , 1973, 1985; 
Rundiđ, 1993).

T. lineocyprifonnis

M6 S. sagittosa

H. croatica 

C. leptostigma

A. mehesi
M5



3oHa Elphidium hauerinum, cpe/iitH bojihh, OTKpHBeHa je noBpnniHCKHM HcnHTHBa- 
ibHMa y ođjiacTH cejia Fjimbe h ATMannhH. Y  jihtojiohikom norjiejiy, H'irpa^ena je ofl 
chbhx, JianopoBHTHX rjiHiia h JiaiiopaHa (35,4% CaC03). OopaMHHH^epn cy Bpjio 6poj- 
hh h pa3HOBpcHH. HajBehH nponenaT 3ay3HMa 30HCKa BpcTa Kao h jjpvrn ofumnn cjkJih- 
;inyMa (Elphidium cf. reginum Orb., El. aculeatum O rb., El. fichtelianum Orb.); yKynno 
o k o  70% (cji. 3). IlpaTehy rpyny mhhc npejiC'raBHHHH HHČHHHjieca (Cibicides badenensis, 
C. lobatulus -  oko 15%) h aMonna (Ammonia ex gr. beccarii -  oko 10%). nojej(Hiia'iiio 
cy na^eiiH Anomalinoides badenensis Orb. h Quinqueioculina sp. -  oko 5 %.

Elphid. Cibic. Ammonia Anomal. Quinquel. Poroson. Elphid. Ammonia Quinquel.

a  b

Cji. 3. OopaMHHHfJ)epH noiber capMaTa H3 3 0 H a : 

a) El. hauerinum h  6 )  P. granosum 
Fig. 3. Distribution of the forams of the Lower Sarmatian:

a) El. hauerinum zone and b) P. granosum zone

OcTpaKojiCKa MHKp()f{iayiia je Majio6pojna ajiH cacBHM noy3jiano roBopn o npHcyc- 
TBy 30He Cytheridea hungarica -  Aurila mehesi (Jiriček , 1975). HaHMe, iipej^c'raisiiHHH 
obhx BpcTa cy H3pa3HTO jjOMHiiairrHH y oj(iiocy Ha CBe j(pyre o6jiHKe (>80% -  cji. 4).
I Iojejpiia'iiio ce jaBJbajy pa'iJiHMHTH o6jihhh Aurila, Xestoleberis h Leptocythere (no
4%).

3 ona Porosononion granosum, ropihH bojihh, oTKpHBeHa je y okojihhh Kyjie Kao h 
y BjejiomeBny y cejiHMeiiTHMa H3BafjcniiM H3 j(y6oKiix 6yHapa. JIhtojiohikh je npejj- 
c'raBJbeHa 6ejiHM, ({ninospHHM necKOBHMa, >kvthm nein'iapiiMa h 6homhkphtckhm Kpci- 
H>aiiHMa (73,36% CaC03). 3oHCKa BpcTa je jioMHHairnia y norJiejjy 6pojHe 3aCTyn- 
JbeHocTH (>40% -  cji. 3). npaTehy cf)ayny 'ihiic ejic|)HjjHyMH {Elphidium hauerinum O rb., 
El. macellum F ich . & M oll, EI. aculeatum O rb.) h Ammonia ex gr. beccarii. Kbhh- 
KBejioKyjiHHe cy peTKe.

Oc'ipaKo/je oBe 30iie cy peTKe ajiH 6iioc'iparrnrpacf)ckh KapaK'repHCTH'iiie. HaHMe, 
OBjie je h>hxob cacTaB noTnyno jjpyra'iHjn y ojjnocy na iipeTxoj(iiy 30Hy. npHcyTHH cy



o 6 j im iu i  Myocyprideis cf. sarmatica (Zal.) h  Cyamocytheridea leptostigma leptostigma 
(R ss) K o j a  BepoBaTHO yKa3yjy H a ojipetjene npoMeHe 6 h o h o m c k h x  (JiaKTopa ( c j i. 4.)

Cji. 4. 3acTynjteHOCT ocrpaK o^a jjo- 
iber capMaTa:
а) 30Ha El. hauerinum;
б) 30Ha P. granosum

Fig. 4. Distribution of the ostraco- 
des of the Lower Sarmatian:
a) El. ha-uerinum zone;
b) P. granosum zone.

Cyther. Aurila Xestol.Leptoc. Myocyp. Cyanioc.

a b

ce pajjH o cejjHMCHTHMa jtoH,er capMai'a, noTBp^yjy h HaJiacnn 6pojifflx MeKyma- 
na: Irus gregarius (P artsch ), Gastrana fragilis L in n e , Pirenella picta D e fr ., Mactra vita- 
liana cichwaldi L ask ., Cerastoderma cf. latisulcum (M iinst.)

y  OKBHpy ropH.er naHOHa, KOHCTaTOBaHe cy 3 6h030hc. HajcTapnja 30Ha Amplo- 
cypris abscissa HHje yTBpt)eHa.

3 o H a  Hemicytheria croatica, MJiat)H hhbo raMa c}ia3e, jie'repMHHiicaHa je y cejiy Ka- 
HeBan. JIhtojiouikh je iipejiCTaBJLeiia chbhm, necKOBHTHM rjiHHaMa. 3 o H C K a  BpcTa je 
npncyTHa ca peJiaTHBHO MajiHM 6pojeM npHMepaKa (>12%) y ojjhocv na Bpjio 6pojHe 
Kanjtone (>50% ), Koje HMajy nmpoKo BepTHKajiHo pa3BHhe (cji. 5). To je THHH'ina rop- 
H>enaHOHCKa aconnjannja rjje npeoBJiai)yjy: Candona (Reticulocandona) reticulata (M eh.), 
C. (Lineocypris) caudalis K r., C. (Serbiella) sagittosa Kr., C. (Camptocypria) prebalca- 
nica praebalcanica Kr. ... ripejicTaBHHHH Cyprideis-a, Amplocypris-a h Loxoconcha-h 
HHHe rpyny npaTehe c}jayne (cbh oko 10%). CnopajiH'iiio ce najia3e chthh o6jihhh Cyp- 
ria dorsoconcava K r., C. ef. siboviki Kr. h  Bpjio KpynHH Hungarocypris hieroglyphica 
(M eh.).

CjiH'ma ocTpaKojtcKa aconnjaHiija H3 OBe 30He, jteTepMHiincaiia je jjy6HHCKHM 6y- 
uieibeM y okojihhh Beorpajja, y Tpoi^Koj (PyHjjHh, 1990). 3HanajHO je HanoMeHyTH 
Hajia3aK noTnyHo hobhx o6jiHKa Hemicytheria (H. angelinae). HojejiHna'niH najiacnH 
Hungarocypris hieroglyphica (M eh.) cy jom jejjan JtOKa3 H>HXOBe cfcaijHjajiHe npHiiaji- 
hocth  jep cy ohh TaKO 6pojiiH y OBoj 30HH ajiH y necKOBHTOM THny pa3BHha (oKOJiHHa 
Beorpajja, CjiaBOHHja, njiaHHHa MejjBejuiHija (3arpe6)...).

3 o n a  Serbiella sagittosa, 6a3ajiHH j(eo jiejrra c})a3e, yTBp^ena je y bhuihm hhbohm3 
npoc})HJia y KaneBuy Kao h y 6yHapy y BjejioiueBii;y. Y KaueBii;y, ona ce oj*JiHKyje CBe 
BehHM npHCyCTBOM 30HCKe BpCTe, 3aTHM o6jIHKa KojH cy KapaKTepiICTH'IIIH 3a 3aBpiUHe 
HHBoe naHOHa (HeKe xeMHHHTCpne h 3ajiaHHeJie). CeM rrora, BpcTa H. croatica ry6n Ha 
3iia'iajy. Y BjeJioiiieBny, y Hpoc})HJiy jty6oKor 6yHapa, y HHTepBajiy oji 45-82  m, kohctb- 
TOBaHa je OBa 30Ha. JIhtojioiiikh je npej^CTaBJbeHa njiaBO—chbhm, JianopoBHTHM TJiHHa-



Ma. y  iiorjiefly 6pojHe 3acTynjbeHOCTH, npeoBJial)yjy Kanj(OHe o j j  Kojnx 30HCKa BpcTa 
3ay3HMa 3HaTaH nponenaT (>12%). IIojaBJbyjy ce h  i i c k h  n p i iM e p n n  K aM iiT O H H iip H a  

(Camptocypria subpontica ?) Kojn yKa3yjy Ha npejia3He c j i o j e B e  H3Me^y iianona h  noirra. 
Cyprideis longa Kr., C. longitesta Kr., C. ex gr. brevissima K a o  h  Loxoconcha subrugosa 
Zal., L. alitera Kr. HMajy nojjjejinaK npoijenaT yqemha ( o k o  20%). KapaKTepHCTH'nto 
je noTnyHQ 0jjcycTB0 a M iiJ io n n i ip n c a  h  xyni a p o n m ip H c a .

a b c

Cji. 5. 3acrynjbeHOCT ocTpaKojia ropiber naH O H a: 

a) 30Ha H. croatica; 6) 30Ha S. sagittosa; u) 30Ha T. lineocypriformis.
Fig. 5. Distribution of the ostracodes of the Upper Pannonian: 

a) H. croatica zone; b) S. sagittosa zone; c) T. lineocypriformis zone.

3 o n a  Typhlocyprella lineocypriformis, 3aBpniH H  h h b o  naH O H C K or K a T a , jie T e p M in iH -  

caHa je  y  iipoc}3HJiy jjy6 o K o r  6 y H a p a  y  E je j io m e B ity  Ha jty6 m iH  oj? o k o  20 m . J I h to j io h ik h  
je  npejjcTaBJbeH a >KyTHM, c h t h o 3p h h m  necKO BH M a h  c j ia 6 o B e 3aHHM n en iH a p H M a . O c T p a -  
Ko^ cKa sa je jin m ja  je  M a jio 6 p o jH a  a jm  B p jio  K a p a K T e p n cT H H iia . Kao pyK0B0jiehn o 6 j ih k  

nojaB Jbyjy  ce T n c{ u ion m ip cjie  K o je  sa je jjn o  ca b p c to m  Serbiella sagittosa ' im ie  oko 60% 
iio n y jia n n je . B p o jH e  c y  h  Hemicytheria-e H3 rp y n e  dubokensis a jin  o 6 jtm jn  K o jn  y K a 3y jy  

na npejia3He naHOHCKo/noHTCKe cjiojeBe. Y  oBoj 30 HH, s n a ’ia jn o  je  h  npncycTBO x y n ra -  
p o n m ip n c a  KojH c y  paH H je H ejjocTaja jra  a Kojn c y  HCKJbyHHBO Bcsaiin 3a necKO BH TH  t h i i  
pa3BHha.

ropH.enanoHCKy CTapocT noMeHyTHX TBopeBHiia noTBpl>yje h Hajia3aK 6pojHHX Me- 
K ym a ija : Congeria zsigmondy I la la v ., C. cžjžeki M . H oern ., C. partschi Č ž jžk ., Lim- 
nocardium schedelianum (P artsch) h jip..

IIAJIEOrEOrPAOCKE H nAJIEOEKOJIOHIKE 
HHTEPnPETAIIHJE

3 a  BpeMe jjomer capMaTa, npocTop CH BocHe 6ho je noKpHBeH MopeM a o6ajicKa 
JiHHHja je Hiiuia no npaBijy VrjbeBHK-TpHOBa-HHJiH^a-IIIenaK. BeJiHKa mtrpecHja, Kao



nocjiejjHHa enHporeHHX KpeTan,a h ciiynrraii.a y oGjiac'rn yHyipaiHH,HX flHiiapii/ia (Epe- 
MHja, 1989), HMajia je ojipas y mccthmhhhom jiHCKopnairniOM ojjHocy npeMa CTapnjHM 
TBopeBHHaMa. TaKaB cjiyiaj HMaMO y IIIenKy, rjje capMaTCKe Hacjiare j io k c  Ha najieo- 
reHOM c}wiHiny, hjih naK y y i  Ji>eBHKy rji[e jjoibocapMaTCKH cejiHMCirrn jieace jjncKopjian- 
tho  h TpancrpecHBHo npeKO TBopeBHHa cpej(ii>er 6aji;eHa (Vrabac, 1989; R undić, 1992).

CajiHHHTeT Mopa narjio je CMan>eH y ojjHocy Ha npeTxojjHH BeK, jep  je Gnjia no r- 
nyHO npeKHHyTa Be3a ca T cth com  a npnjiHB cnaTKe bojic c KonHa 6ho je 3HaTaH. BehHHa 
ayTopa CMaTpa ĵ a je  cajiHHHTeT 6ho y rpaiiHiiaMa ojj 16-25%o. Ocjial)HBaii>e ce jjnpcK- 
th o  ojipasHJio h Ha cacTaB oprancKor CBeTa, a napo'iHTo y MJia^eM BojiHHy. Bojja je 6pa- 
XHxaJiHHCKor KapaKTepa (H ilte r m a n n , 1966; H3 E p eM H ja , 1980) h y TaKBoj cpejpnH  
jejian 6poj opraiiHsaMa ycneBa j(a ce iipiuiarojjH. T o  ce noce6HO ojihoch Ha MCKvmue, 
ocrpaK ojie h ct)opaMHHHc{)epe. MebyTHM, ohh cy cajia 3HaTHO Man>iix jmMeirinja (Elphi- 
dium, Ammonia...). Ojj ocrpaKojia cy iipncvTim Tnm rim i iipejjcTaBiiimH hjihtkhx, 6pa- 
khiiiihx 6noTona ( Cytheridea, Leptocythere...) h o6jihh;h Kojn cy ycnejiH jia ce iipiuiaroj(e 
naj^y cajiHHHTeTa (Aurila, Xestoleberis...). EHTiia KapaKTcpncTiiKa jjon>ecapMaTCKiix oc- 
jpaKojja jecTe npHJiii'iiia jejjiiojnmiiocT iioiiVJiannja. T o ce napo'iiiTO ojjhoch Ha MJiaije 
HHBoe Kaj;a iipaKTii'ino er3HCTyjy caMO jina pojja (Miocvprideis, Cyamoeytheridea). O re- 
neH o'ivBanocTH Ji>ym,i’ypa je  HH3aK a OHe cy cjia6o opHaMeHTHcaHe h Man>e MacHBHe 
ih to  ce jjobojjh y Be3y ca ocHpoMameiteM xeMHjcKor pacTBopa cpejjHHe. C tiim  y bcsh, 
6oji>e cy ca'iviiane peTHKyjiaTHe cftopMe Hero oHe ca rjiaTKOM JtymTypoM.

C ji. 6. Oojimtm'Ihh KpeHH>aK -  O o S H o c n a p H T ; Kyjia, xl6.
Fig. 6. Oolitic limestone -  Oobiosparite;

TeMnepaTypa b o j ( c  6iuia je iipn6jiii>KHo Ha HHBoy cy6riponcK or Mopa. H a t o  yKa- 
syjy o o j i h t h h h h  Kpc'iii>anii Kao npojtyKTH Be3aHH 3a Tonjiy h  Mo6HJiHy BOjiy, Kao h  iieKH 
T0nJi0Ji>y6HBH MeKymnH ( Cerithium, Gibulla...). MciiHTiiBan.eM ooJiHTa ( c j i .  6 )  yTBpl)eiio 
je jia ce C a C 0 3 o6ap ao  o k o  3pna necKa h j ih  o k o  JbymTypa MHKpoc})ocHJia Koje je HeMHp-



Ha BOfla nonH3ajia ca jpia. 3 6 o r  Tora npenHHK oojiHTa He npejia3H 1 mm h 3aTO cy ohh  
T3KO cjjHHO COpTHpaHH.

riopefl o6jiacTH ca noKpeTJbHBOM, nocTojajiH cy h flejioBH yHyTap 3ajiHBa ca MHpiiH- 
joM BOflOM h H3BeciiHM pejjyKHHOHHM oco6HiiaMa. y  H>HMa ce flenonyje c})hhh, tjihhobh- 
th Myjb. MnaK, to ne 3iia>iH j[a cy to  jjy6ji>n pei'HOHH, Beh caMO o6jiacTH ca MHpHHjoM 
ceflHMeiiTaî HjoM (EpeMHja, 1989). B ehn  jjeo nponeca Tajio>Keiba, ojiBHjao ce Ha nJiHT- 
khm, noĵ BOĵ HHM JiHBajjaMa o6pacjiHM aJiraMa h TpaBaMa Koje cy cjiy*HJie Kao xpaHa 
6pojnoj cJ>ayHH.

rioHeTKOM naHona, ycjiejj jiejioBan>a TeKTOHCKHX noKpeTa aTHHKe cfiase ajiimjcKe 
oporeHe3e, j^ojia3H ^o KHjjaiba Be3a Me^y nojeflHHHM 6aceHHMa no jy>KHOM o6ojiy Fla- 
HOHCKe npoBHHi^Hje. T o ce oj?pa3HJio h Ha JioKaJiHe najieoreorpac})CKe npoMeHe Ha npoc- 
Topy CM BocHe. Mope ce noBJiaHH oji nepHcjDepnje Ka ijeinpajiHHM jjejioBHMa 6aceHa h 
TaKBa TeKTOHCKa aKTHBHOCT jjoBejia je jio mccthmh'ihoi' iiejjocrrajan>a cejiHMeiiaTa 
CTapnjer naHOHa (TpHOBa, BjcjiomcBan).

Ilp o^ ecH  o c j i a ^ H B a i t a  y naHOHy jtojia3e jjo nynor H3pa*aja. M ope je n j iH T K o , m h o -  

xajiHHCKO. YrjiaBHOM ce TaJio>Ke KJiacTH'ine TBopeBHiie, npBeHCTBeno necKOBH ajiH h 
rjiHHOBHTO—JianopoBHTH cejjHMenTH. Y  ycjioBHMa cyBe KJiHMe, y MHpiinjHM BojiaMa, ojj- 
Jia«y ce c } )h h h  ce j iH M eiiT H  -  rjinne h  JianopH. f lp H H O C  MaTepnjajia ca K onna je c j i a 6  jep 
HMa MaJio najjaBHHa Te je cejjHMeHTaijHja Jiarana. MeI)yTHM, y BJia*HHM nepnoflHMa 
BpeMeHa, noBehaBa ce KOJiH'iHiia boj^c h MaTepnjajia, h onjja ce Tajioace TBopeBHHe 
KpynHHjer 3pHa. I I,ejioKynna naHOHCKa cjiavna, » H B e j i a  je na jmy i i p n ' i B p i i i h e n a  sa i io j j -  

Jiory ( C o n g e r ia )  h j ih  yKonana y c } )h h h  M y jb  (ocrpaKojje h  jipvrn m c k v i i i h h ) .  Ha 0CH0By 
n p H c y c T B a  OBaKBor rana 6H0Heii03e, m o * c  ce n p e T n o c T a B H T H  Jia je Bojia 6nJia njiHTKa, 
M o 6 H J in a  h  6 o r a T a  k h c c o h h k o m .  TaKBa cpejiHiia 6iuia je iiorojina 3a ersHCTeiiniijv b c j i h -  

Kor 6poja o crrpaKoj[a KaKO no 6pojy BpcTa TaKO h  no 6pojy jejjHHKH. IIpHcyTHH cy KaKO 
o 6 j i h h h  ca rjiaTKOM JbymTypoM ( C a n d o n a , A m p lo c y p r i s ,  C y p r ia ,.. .)  TaKO h  opHaMeHTH- 
caHe c})opmc (Hemicytheria, Loxoconcha, neKH Cyprideisi...). CTenen ca'iyBaiioc'i H jbym- 
rype je b h c o k .  HecTO c e  n a  KamjHMa Mory BHjjeTH o t h c i j h  M H m n h a  s a T B a p a n a ,  4 ) h h h  

jie'rajbii opiiaMeiiTHKe h  6 p a B H H  anapaT.

3AKJbyMAK

H a 0 CH0 By CBera H3H e T o r , Ha npocTopy ,II,oibe T p H O B e , iio c T o jn  iipeKHj; y cejjH M en- 

Tai^Hjn H3Me^y j^oiber capMa ra  -  BOJiHHHjeHa h ropiber naHOH a -  c e p 6 H jena. J]|oibH na- 

h o h  -  cjiaBOHHjeH, n 0 T n y H 0  n e jio c T a je  h jih  y jejjHOM j^ejiy T e p e H a  Jiescn HcyBHme jjy60K0 
T e HHje KOHCTaTOBan. TaKo^e, n cjjoc 'ra je  h  6a3ajma 3 0 Ha rop iber naH O H a Amplocypris 
abscissa. Y  CMHCJiy pa3BHha 0CTpaK0jiCKe MHKpoc})ayHe (K r s t ić , 1973, 1985) HejjocTaje 
npBHX 5 6 H0 3 0 Ha naHona.

Xnjariyc H3Me^y capMaTa h naHOHa je ep03H0H0r THna h ojipas je o n m m  ycjioBa 
Kojn cy ce jteciuiH y to j(o6a (a'nriKa c})a3a ajmnjcKe oporeHe3e). naHOHCKO Mope ce CBe 
BHiue noBJia'iH oji nepnc})cpnje Ka HeiiTpaJiHHM j(ejioBiiMa. TaKBH nponecn j(onojie j(o 
j êjiHMHHHor ojjcycrrBa cej(HMeiia'ra CTapnjer iianona (K aneiian, BjejiomeBan). I Iaiiejieim 
npocTopn, H3Jio>KeHH cy jjejcriBy cnojbHHX arenaca, noja'ianoj jiec'ipvKnnjn h epo'JHjn 
MaTepnjajia 3a BpeMe perpecnoHHX c})a3a nrro ce ojipa'iiuio Ha npeKHji y KOHTHHyHTeTy 
cejiHMeHTaHHje y obom jjejiy naHOHCKor 6acena.



re o ji. aH. BajiK. noji. 
Ann. Geol. Penins. Balk.

59 103-116
E eorpa# , ^ei^eMđap 1995 
Belgrade, Decembre 1995

UDC 551.782.13(497.11) Original scientific paper

A fflATUS BETWEEN SARMATIAN AND PANNONIAN 
IN DONJA TRNOVA AREA, NE BOSNIA

by
*

Ljupko Rundić

Of a sea regression in the early Pannonian age was known earlier from the southem Pannonian mar- 
gin. Micropaleontological analysis of the association fossil foraminifers and ostracods indicated a break in 
sedimentation between the Lower Sarmatian and Upper Pannonian. Complete Lower Pannonian and basal 
Upper Pannonian are missing. Besides microfauna, malacofauna also was used in the stratigraphical 
interpretations.

Key words: Stratigraphy, Upper Miocene, hiatus, ostracods, foraminifers.

INTRODUCTION

The terrain covered by this investigation is the extreme northeastem margin of Ma- 
jevica Mountain, vvhich is extending northward to the Modran River and over to the am- 
ple Semberia plain (Fig. 1). It is a gently rolling land with the altitudes between 120 m 
and 280 m. The biggest village in the area is Donja Tmova and smaller ones are Bje- 
loševac, Kacevac and Glinje.

No work based on earlier investigations indicates the mentioned break in sedimenta- 
tion. The contact was mostly studied of Badenian and Sarmatian deposits, their conform- 
able or transgressive relation (Č ičić, 1964; Petrović  et a l., 1969; V rabac, 1989). In 
northem Serbia, however, cases are mentioned of the oldest Pannonian lacking and of 
Pannonian deposits lying unconformably over the older base.

Stevanović (1985) presents a profile of Sarmatian-Pannonian deposits in the Sava 
River bank, at Provo. He infers on the analysed malacofauna that the closing Pannonian
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is developed, which transgressively lies over Sarmatian formations. N. Krstić, on the ba- 
sis of micropaleontological analysis of ostracods, indicates the mentioned hiatus in Bel- 
grade city area (K rstić, 1973) and in hole OV-1 at Ovča (Krstić and Protić, 1988). also 
based on ostracod microfauna and malacofauna, Rundić (1989) indicates a sedimentation 
break between Sarmatian and Pannonian and a hiatus within Pannonian in hole KG-28e 
near Velika Moštanica, Belgrade area.

The studied interruption in seđimentation was established at Bjeloševac on the mate- 
rial from deep holes, and near Kacevac and Glinje on surface observations. At this point 
I would like to than S. Mitrović for his examination and revision of foraminiferal species.

BIOSTRATIGRAPHY

The presence of Lower Sarmatian, Volynian, and Upper Pannonian, Serbian, sedi- 
ments was established by a biostratigraphical analysis. Two biostratigraphic zones: Elphi- 
dium hauerinum and Porosononion granosum were recognized (Papp, 1954) in Volynian. 
Upper Pannonian deposits were divided into three horizons: Hemicytheria croatica, Ser- 
biella sagittosa and Typhllocyprella lineocypriformis (K rstić, 1973, 1985; R undić, 
1993).

The Elphidium hauerinum Zone was uncovered during surface examinations at the 
villages of Glinje and Atmačići. Lithologically, it consists of gray marly clays and marl- 
stones (35.4% CaC03). Foraminifers are numerous and diverse. The highest in incidence 
is the zonal species and other elphidiums (Elphidium cf. reginum O rb., El. aculeatum 
O rb., El. fichtelianum  Orb.), in total about 70% (Fig. 3). The associated group includes 
representatives of cibicides (Cibicides badenensis, C. lobatulus -  about 15%) and ammo- 
nia (Ammonia ex gr. beccarii -  about 10%). Single specimens were found of Anomal- 
moides badenensis Orb. and Quinqueloculina sp. -  about 5%.

Ostracod fauna is not abundant, but is certainly indicative of the presence of Cythe- 
ridea hungarica -  Aurila mehesi Zone (Jiriček, 1975). Representatives of these species 
are notably dominant over all other forms (>80%, Fig. 4). Single specimens found are 
different forms of Aurila, Xestoleberis and Leptocythere (4% each).

Porosononion granosum Zone of Upper Volynian has been identified near Kula and 
at Bjeloševac in sediments extracted from deep wells. lithologically it is represented by 
white finegrained sands, yellow sandstones, and biomicritic limestones (73.36% CaC03). 
Zonal species is dominant in incidence (>40%, Fig. 3). The associated fauna consists of 
elphidiums (Elphidium hauerinum Orb., El. macellum F ich. & M oll., El. aculeatum 
O rb., and Ammonia ex gr. beccarii. Quinqueloculinae are fewer.

Ostracods of this zone are sparse, but characteristic biostratigraphically; their compo- 
sition widely differs from that in the preceding zone, viz.: Myocyprideis cf. sarmatica 
(Zal.) and Cyamocytheridea leptostigma leptostigma (Rss), which probably indicate cer- 
tain change in bionomic factors (Fig. 4).

The Lower Sarmatian age of the sediments is confirmed by the discovery of numer-



ous mollusca: Irus gregarius (Partsch), Gastrana fragilis L inne, Pirenella picta D efr., 
Mactra vitaliana eichwakli J.ask., Cerastoderma cf. latisulcum (Miinst.).

Lower Pannonian deposits include three biozones. The oldest Amplocypris abscissa 
has not been found.

Hemicytheria croatica Zone, the newer level of gamma phase, is found at the village 
of Kacevac. Lithologically, it is represented by gray sandy clays. The zonal species is 
present in represented by gray sandy clays. The zonal species is present in relatively few 
specimens (about 12%) as compared with numerous candonae (about 50%), which have a 
wide range (Fig. 5). This is a typical Upper Pannonian association, with prevailing: Can- 
dona (Reticulocandona) reticulata (Meh.), C. (lineocypris) caudalis Kr., C. (Serbiella) 
sagittosa Kr., C. (Camptocypria) prebalcanica praebalcanica Kr., etc. Representatives of 
Cyprideis, Amplocypris and Loxoconcha form a group of associated fauna (all about 
10%). There is also a sporadic occurrence of small Cypria dorsoconcava Kr., C. cf. sibo- 
viki Kr., and very large Hungarocypris heiroglyphica (Meh.).

A similar ostracod association is found by deep drilling near Belgrade, in Grocka 
(Rundić, 1990). The identification of entirely new forms of Hemicytheria (H. angelinae) 
is noteworthy. Individual occurrence of H. hieroglyphica (Meh.) is another evidence of 
their facial appertainance, because they are numerous in the zone but only in sandy sedi- 
ments (Belgrade area, Slavonija, Medvednica Mt. near Zagreb).

Serbiella sagittosa Zone, basal part of delta phase, is found at upper levels of Kace- 
vac profile and in the well at Bjeloševac. At Kacevac, the zone is characterized by the 
higher incidence of zonal species and forms typical of the closing Pannonian levels (some 
hemicytheriae and zalanielles). Besides, Hemicytheria croatica is less significant. At 
Bjeloševac, this zone was identified in deep hole section, depth interval 45-82 m. It con- 
sists of blue gray marly clays. As to the incidence, candonae are prevailing with the 
zonal species by more than 12%. There are also some specimens of (Camptocypria sub- 
pontica ?) which suggests transitional beds between Pannonian and Pontian. Cyprideis 
longa Kr., C. longitesta Kr., C. ex gr. brevissima, and Loxoconcha subrugosa Z al., L. 
alitera Kr. are equal in incidence (about 20%). Characteristically, Amplocypris and Hun- 
garocypris are lacking.

Typhlocyprella lineocypriformis Zone, closing level of the Pannonian stage, is identi- 
fied in the deep well at Bjeloševac at the depth of about 20 m. The sediments of the 
zone are yellow finegrained sands and slightly cemented sandstones. The ostracod comu- 
nity is not numerous but characteristic. The guide form is Typhlocyprella which, together 
with Serbiella sagittosa, makes about 60% of the population. Also numerous are Hemi- 
cytheria of the group dubokensis, only the forms which indicate transitional Pan- 
nonian/Pontian beds. The presence of Hungarocypris, which was lacking earlier and which 
is associated only with sandy deposits, is significant in this zone.

The Upper Pannonian age of the mentioned formations is corroborated by the abun- 
dance of the contained molluscs: Congeria zsigmondy H a lav ., C. cžjžeki M . H oern., C. 
partschi C ž jž ., Limnocardium schedalianum (Partsch), and others.



PALEOGEOGRAPHIC AND PALEOECOLOGIC INTERPRETATIONS

During the Lower Sarmatian, NE Bosnia was eovered with sea and the coastline ran 
along Ugljevik-Tmova-Pilica-Šepak line. A large ingression, resulting from epeirogenic 
movements and subsidences in the Inner Dinarides (Erem ija, 1989), is expressed in lo- 
cally unconformable relation to the older sediments. This is the case at Sepak, where 
Sarmatian deposits lie over Paleogene glysch, or at Ugljevik, where Lower Sarmatian 
sediments are unconformable and transgressive over Middle Badenian formations 
(V rabac, 1989; R undić , 1992).

Salinity of the sea rapidly decreased as compared with the preceding age, because its 
communication with the Tethys was interrupted, with a substantial freshwater inflow from 
land. Most of authors in their publications find the salinity rate between 16% and 25%. 
The freshening of sea directly affected the organic life, especially in the late Volhynian. 
Water was brachyhaline (H ilterm an, 1966, in E rem ija, 1980) to which some organisms 
could adept themselves. These are mainly molluscs, ostracods and foraminifers, only 
much smaller in size (Elphidium, Ammonia, etc.). Ostracods are typical representatives of 
shallow, brackish biotope (Cytheridea, Leptocythere, etc.), and other forms which adapted 
to the reduced salinity (Aurila, Xastoleberis, etc.). An essential characteristic of Sarmatian 
ostracod association is the uniformity of population. This is particularly true of newer 
levels, where only two genera (Miocyprideis, Cyamocytheridea) existed. Carapaces are 
poorly preserved and are highly omamented and less massive, which is associated with 
the impoverished chemical solution of the water. Thus, reticular forms are better pre- 
served than those of smooth shell.

Water temperature roughly equalled that of a subtropical sea, as indicated by oolitic 
limestone, product of warm and agitated environment, and some thermophilic molluscs 
(Cerithium, Gibulla, etc.). The analysed ooliths (Fig. 6) showed that CaC03 was precipi- 
tated around sand grains or microfossil shells lifted from the bottom by agitated water. 
That is why ooliths are not exceding 1 mm in diameter and why they are well sorted.

Some inner gulf areas were less agitated and had certain reductional properties, 
vvhere fme clay mud deposited. These environments were not deeper, only sedimentation 
in them was calmer (Erem ija, 1989). Depositional areas were shallow, subaqueous 
meadows of algae and grasses on which the abundant fauna subsisted.

Tectonic movements of Alpine orogeny in the early Pannonian interrupted the com- 
munication between some of basins marginally situated on the Panonian province, and led 
to local paleogeographic changes in NE Bosnia. The sea retreated from the old coastline, 
leaving some areas without early Pannonian deposits (Tmova, Bjeloševac).

Freshening processes operated through the Pannonian. The sea was shallow, mio- 
haline, in which dominantly clastic products deposited, primarily sands, and clay-marl 
sediments. Under dry climatic conditions, fine sediments -  clays and marls -  were depo- 
sited. Influx of continental materials was small, because precipitations were low and 
sedimentation slow. However, in wet epochs, both water and material increased in volume



and the deposits were coarser-grained. The entire Pannonian fauna existed on the bottom, 
attached to substrate (Congeria) or burrowed in fine mud (ostracods and other molluscs). 
This type of biocenosis allows the supposition that the water was shallow, agitated, rich 
in oxygen, and as such suitable for existence of an abundance and diversity of ostracods, 
both smooth-shelled (Candona, Amplocypris, Cypria, etc.) and omamented (Hemicytheria, 
Loxoconcha, some Cyprideis, etc.) varieties, in a high percent of preservation. Shell 
valves often bear adductor muscle scars, fine omamentation details, and hinges.

CONCLUSION

On the basis of all the afore stated, a break in sedimentation between Lower Sarma- 
tian, Volhynian, and Upper Pannonian, Serbian, occurred in the region of Donja Tmova. 
The Lower Pannonian, is either completely lacking or lies too deep to be identified in 
this area. Also lacking is the basal, Amplocypris abscissa Zone of Upper Pannonian. In 
the term of ostracod microfauna (K rstić, 1973, 1985) five Pannonian biozones are miss- 
ing.

The hiatus between Sarmatian and Pannonian deposits is of erosional type, an effect 
of the generally prevailing conditions of the time (Attican phase of Alpine orogeny). The 
Pannonian sea was regressing from original coastline to its central area. This resulted in 
partial lack of early Pannonian sediments (Kacevac, Bjeloševac). The region of retreated 
sea was exposed to exogenic factors, intensified degradation and erosion, all expressed in 
a break in the sedimentation continuity in this part of the Pannonian Basin.
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