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MMNKPODPAYHA CAPMATA N3 BYLLUOTWHA B-3 N B-4
(OKOJIMHA BEOI'PALA)

on
Cawe MwuTposBuha*

Y pagy je npukaszaHa MukpodayHa (hopammHmnepe 1 OCTPaKoAE) capmaTCKor Kata u3 byLuoTuHa B—3 n B—4.
Ha ocHoBy acoumjaumja hopaMmnHuepa M3BPLLIEHO je fAeTa/bHO BUOCTPATUIPadICKO 30HMPatbe CeauMeHaTa capmara. Y
OyLLOTHM B—3 137BojeHe cy: 30Ha ElplLium repnuT, 30Ha ElpLLigduT havennuT 1 30Ha PorosonoTon @ranosiT. Y
OyLLOTVHN B—4 OTKPMBEHN Cy CaMO CeaMMEHTM 30He ElplucMT regjnuT. Y 3aKibyuky, carnacHo 6uocTpaturpadicKom
30HMparby. AaTe cy ofipeheHe naneoreorpafcke 1 naneoeKooLLKe PEKOHCTPYKLMje.

KrbydHe peTa MyKpodayHa, capmart, buocrpaturpaduja, naneoreorpaduja, naneoeKosoruja, okomHa beorpaga.
yYBOA4

Y ropwem ToKy baheBauke peke, y okojuw nu cena bahesua, 3a notpebe xugporeo-
NOWKNX UCTPaXMBHHA M3BEAeHE cy bywoTnHe B-3 n B-4 (cn. 1). 3a caga y 06e 6ywo-
rMHe, 360r orpaHUYeHor 6poja MMKPONaneoHTONOWKNX Npoba, OTKPUBEHU Cy caMO Ce-
OUMEHTW capmaTtcKor KaTta. TOM npuankoM KopuiwheHe Ccy MeTOfe je3rpoBawa y3opaka
n MeTofe WwneMoBara. MUKpogocunHe acounjaumnje nprkasaHe cy 36upHo, ga 6m ce us-
6ersio noHas/bate PoOAOBa U BPCTa 3a CBaKy nojeAunHavHy npoby. OcTpakoge je oapeano
ap Jbynko PyHawuh, crneunjanucta 3a oBy BPCTY MUKpOdayHe.

NCTOPNIAT NCTPAXUBAHA

Y beorpagy v W1poj OKONWHM CEANMEHTN CapMaTCKOr KaTta MMajy 3HaTHO pacnpoc-
rpatere 1 npefcTaB/bajy Hajoo/mbe NpoyyeHn cTpaturpadckm ogesbak muoueHa (Cte-
BaHoBuh, 1977, Cnajuh, 1987; Farunh, 1990; Metposuh wn LWymap, 1990). Cap-
MaTCKe Hacnare npaTte 0604 Me3030jCKO-CEPNEHTUHUTCKE rpefe, U Ha MOBPLUNHYU CYy OT-
KpuseHe Kof cena NyHuate, bapajeBa, boxpaapesua, bemuHe, finucosmha n Nybepesua
(CteBaHoBwuh, 1938,1949,1977; CteBaHoBuh u MaHTuh, 1954, Mutposuh u
PyHawuh, 1991). Ha oBOM npocTopy TBOpEBMHe capmaTa Cy paHuje KOHCTaToBaHe Y

*WRCTUTYT 3a perMoHanHy reosiornjy u NaieoHToNnornjy Pyaapcko-reonolkor akynteta YHuBepsuTe-
Ta y beorpasy. KameHuuka 6,11 000 beorpag,.



UCTpaXXHUM bywoTnunama B-1 n B-2 (PyHauh n Mutposuh, 1995), koje cy npojek-
TOBaHe 3ajeflHO Ca OBfle OMWCAHUM W YWMHE Y XWPOreos0WKOM CMUCNY jefiHY LEenHy.
360r cBor reorpa)CKor nosioxaja, MCNUTMBaHe BYLLOTUHE CY MHTEpPecaHTHe 3a CTpaTtu-

rpaujy muoueHa Konybapckor 6aceHa. Y nutepaTypu NoMuwby ce 6ywoTuHe B-3 u
B-4 (Cnajuh n gp. 1986), ann go caga HUCy fetabHO 6ruocTpaTurpadcku obpaheHe.

Cn. 1 leorpadcka CKMLa UCTPAXMBAHOT TepeHa M oKaLmja UCTPaXKHNX BYLLIOTUHA.
p18. 1. Phy8lcal 8ellin§ ol 1he 6hkly area anc! exploralory horehole 8/%8.

C1IPATUIPA®PCKUN MNMPNKAS

Y bywoTtuHu B-3 Hacnare capmaTtckor karta yTepheHe cy Ha fybuHn 70,00-19,00 T.
Capmar je npefcTaB/beH nanopuuma, NanopoBUTUM Kpedkbauuma u Kpedwauuma (cn. 2).
M3 oBux cefumeHata ofpeheHa je 3ajegHuua ¢qopamuHudepa: EJphuHuT re§TwuT
(c'OorM~ny), EL aculeaCut (c' Orhi8ny), EL McMelanuT (¢! Orhj~ny). EL nexo-
T () Orhi«ny), El Tacellut (Plchlel & Moll), EL havennut (c!"()rhidny),
ElphlUnT «p., PoroHononjon »nwowT (cFOrhi18ny), ATToTa 6eccaT (I,jnne), (wn-
uncJocuhna aknenana cl' (Jrij18ny, (jurumuctocul Ta .up, SwulocmlTa coTohnna (crOr-
h18uny), TnlocvliTa 8bha d’Orhiyny, T. JVlalacr Orfji18ny, TrMoculina kp., Borells
Telo (Pjc Dicl & Moll), Mo/non 8p.

OcTpakoge cy gocta peTke, NpeAcTaB/beHe nojeguHavyHum obnmuuma: Annla nollla
(K.em*k), A. cI Tenla (2alanyj). Eoxoconcha kocll (Mehek), T. haXaCa (kcu.uk). T.
cP Irallu (8(ancheya). T. cl. poroHa (Mehe$), Eoxoconcha 8p.. CalllMocylhere e8re-
oja (Mehe6), C. naca (Mehek), CalH$locyChere ,up., He(erocyCherel$ Tchenj (7.alanyl),
Tep[ocy(here lenu& (Keuk«), Eeplocy(here 8p., Xcx/oJehen.u cP pJahere.ucewe (Ken66),
XeXolegenu 8p., CyaTocylhenclea kp.

Y 6ywoTnHu B -4 ceiMMeHTN capmMaTCKOr KaTta OTKPUBEHU ¢y Ha Ay6uHu 36,00-18,00 Lu.
Ha oBOj AyOuHM Hanase ce NarnopoBUTM Kpedkauu, nanopum n kpedwauu (cn. 2). Y csum



OBMM ceAMMeHTVMa HaheHa je 6orarta acouujaumja opamuHudgepa: EJph/cHuT reiwumrn
(rorMsgny), E1 acnleaCut (cFOrM~ny), EL nch(eHanuT (@Y)rhl dny), EL Jlexo-
aut (el ()ril ony), EL TacelmT (Pichlel & Moll), EL havennuT (@ Orfr»ny). EL
ohlmxmut (L OrM8ny), ElpMcnT .up.. PorosonoTon ynToHnT (c1'Orfhl8ny). ATToTa
beccarH (Cjnne). A. . heccaT wraCa (8ec/uen/ a), (Juwnauclocnhna aknenana c1’Or-
hjgny, (M. ucrTuut (Lnnne), (. pxenclocodlala (Ven " Ln8kj), (vnumelocuMina
xp.. 8TuloculTa conxohnna (crOrM~ny), TrHocuMna wiaCa cr()rhj«ny, TrHocvHna
Kp., AckkTna c. xchre/beTana (clOrhJuny), Borcll3 Telo (Pichlel & Moll),
AloTon 8p., OcncJn/Ta Kp.

M y oBoj BywIOoTMHM OCTpPaKofe ce focTa peTko jaB/bajy: AurHa no/a/a (Kewnss), A.
c”. Tcn/a (2alanyl), Calllx/ocy/hcrc e8re§ja (Mehekj). C. naca (Mehek), Calllwo-
cy(hete 8p., llc/crocy/hcre/u Tehem (2alanyl), Ecpl/ocy/here Cent3 (Kewnk«), Eep/ocy-
/here kp., Eoxoconcha kockl (Mehes),  cI. haual/a (Keukx), E. cI. Tra8LLIx (8 ancheya),
T. ol poroxa (Mehek), Eoxoconcha kp., AHocypncdch Hanna/k-a (7.alanyj). Cypnclcju
. pokorny Mrjcek , Xe3(olehew cf. <rlahereuceTc (Ken$$), Xculolehenu up. CyaTo-
eyChenclea leplos/{yna (Keun8 5).
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Cn. 2. YnopefHu nMTocTpaTmurpadcku Npoduam NCTpaKHUX GyLLIOTUHA.
K{>. 2. CoTpara[1Ye HLLo81ra(18raphlc 6eclonk ol" Boreholes.

BUOCTPATUTPAD®CKA 3SONNPAHKA

Ha ocHoBy onwucaHux 3ajegHuua opamuHudgepa n3gBojeHe cy CTaHgapAHe 6uvo-
cTpaturpacke 3oHe capmata (Papp e al, 1974). Y 6ywoTtuHn B-3 yTBpheHe cy:
30Ha ElphJcHuT re@TwT, 30Ha ElphlcHuT havennuT u 30Ha PoroxonoTon °ranoTT Y
6ywoTuHn b-4 KoHCTaTOBaHa je camo 30Ha ElphkAnT regTuT.

30Ha E1phkHWT re<>TwnoTKpuBCHa je y bywoTuHama B-3 n B-4. Y 6ywoTtnHm B-3
CeAVMEHTM OBe 30He jaB/bajy ce Ha gybuHu 70,00-37,00 w. Y 0BOM MHTepBany Hanase ce



nanopumn v nanopoBUTU Kpeuwauun. Y 3ajefHuun opamuHudepa MAeHTUPUKOBAHU CY
06/1MLM 30HCKe BPCTe Y acoumjauuju ca gpyrum endpugnjymmma {EIphMuT aculea(nT, EL
MchCeHarmT n gp.). Mpateha tayHa je peTka WM TO Cy Yr/iaBHOM MOjefMHAYHM 06aMLM
KBUHKBE/NOKY/INHA, TPUNOKY/IMHA, CUHYNIOKY/IMHA, Bopennca n HoHWoHa ((Ju/mauclocrhna
aknenana, Tnloculwa ~bha, 5wulocuHna cowohrwa, BorclMH Telo, MoTon Kp.).

BywoTuHa B-4 Haunwa je Ha nanopue, 1anopoBUTe Kpedrake U Kpedtkake OBe 30-
He Ha oy6uHu 36,00-18,00 T. Acouujaunja opamuHudepa je faneko 6oratuja n pasHo-
BPCHUja Y OfHOCY Ha MPETXOAHY. Y 3ajefHuum cy Haj3acTyn/beHnju enpmanjymm: ElphLL-
uT re§TuT, EL aculea(mT, EL nch(eHanuT, EL MexoumT m gp. W osae npateha dayHa
je npefctaB/beHa PETKUM KBWHKBENIOKY/IMHAma, TPWUIOKY/IMHaMa, CUHYJIOKY/IMHAMa,
amoHujama u HoHuoHuMa ((IulnumelocvHna axnenana, Trhoculna willa(a, 8wwmloculwia
coTohnna, ATToTa heccarlu gp.). UHTepecaHTHO je gay 6ywoTuHama B-1 v B-2 0B3j
HMBO capmarta KapakTepulle acoumjaumja KpynHuX enuaunjyma, y Kojoj Hucy HaheHu
30HCKM 06nmumn EJphH/TMT reNnnT.

3oHa Elphl(1TT havennuT, y 6ywoTuHu B-3 je KOHCTaTOBaHa y Kpeykauumma Ha
oy6uHmn 37,00-28,00 T. Y acouujaumju oBe 30He MpoBnafyje 30HCKa BpCTa y 3ajefHuumn
ca CUTHUM enduanjymmuma (EJphdc/inT TacelluT, ElphjclwT &p). MpaTtehy ¢ayHy unHe
peTkn 06/1MLM KBUHKBENOKY/WHA, TPUNOKY/MHA U HOHMOHAa ((uTumeloculTa aknenana,
TrocvHna wia@ v ap.).

3oHa PorovonoTon »rano.uuT,y 6yLLloTuHu B-3, je yTBpheHa y n1anopoBUTUM Kpeu-
bauymMa 1 Kpeyrwauuma Ha gybuHu 28,00-19,00 T. Y M3y3eTHO jeAHONNYHO]j acouujaumjm
0Be 30HE JOMUHMPajy hopme PoroxonoTon <aowTy O4HOCY Ha Apyre 06/uMKe.

10 - a) h) C)

60 -
50 -
40 -
30 -
20
10

Cn. 3. 11lpoueHTyanHa 3acTynsbeHocT pogosa E1phJ(/iuT (E) n PorosonoTon (P) y ncnutveaHim 6yLWwOTMHaMa:
a) 30Ha Elpu(/lnT repnuT, h) 3oHa Elp(m:HWn HuvennuT, ) 30Ha PorosonoTon gAnTOTT.

Hjj. 3. Percenl TcMence« ol EJpMclurn (E) an(1 Porovonon/on (P) penera w exatTtec! horehole6: (a) EJpM-
<mT re&TuT 20ne; (h) ElpJ1(HuT 1/avennuT 20ne; (c) Porosonowon §ranosuT 2one.

Y okonuHu bahesua, cBe Tpu GuocTpaturpadCcke 30He capmara Cy KOHCTaTOBaHe ”
onucaHe y 6ywoTtuHama B-1 n B-2 (PyHguh n Mutposuh, 1995). ¥ nopehewy ca
bUMa, acounjaunja popamuHmngepa us bywotrHa B-3 n B-4 je MHOro cMpomallHuja u



jeqHoNMYHMja no cBoM cactaBy. OCHOBHO ob6efiexje OBMM acouujauujama aajy 6pojHu
npefctaBHUUM poga EJphlUuT n PoToaonoTon (cn. 3). ¥ Hajsehem 6pojy npoba, y obe
OyLIOTMHE, Haj3acTyn/beHMjK cy enduanjymm y ogHocy Ha apyre o6avke. Kpajem BonuHa
Taj OHOC Ce Meka, jep cy Yy acoumjaumju fomuHaTHe ¢opme poga PoTuonoTon. lMpa-
Teha hayHa je MpeAcTaB/beHa PEeTKUM KBWHKBENIOKY/MHama, TPUIOKyNWHama, 6openu-
CUMa, HOHWOHMMa K1 ap., 6e3 Beher 6uocTpaTUrpadCcKor 3Havaja 3a acoumjauujy.

*

Y capmaTCcKOM BekKy, NpOCTOP Ha KOMe Cy M3BEAEHE XMAPOreosoLwkKe 6yWwoTnHe u3
cepuje "B" (B-1, B-2, B-3, B-4) nokpuBano je NANTKO MOpe jy>KHor o6oga MaHoHCKOT
6aceHa. CeanMeHTV capmata y 0BUM OyLIOTMHaMa YrnaBHOM Cy MpefcTaB/beHW nanop-
LUuMa, NanopoBUTUM KpeuwalmmMa U Kpedrwauuma, Koju yKasyjy Ha MnocTojaHoCT naneo-
reorpaCckux npuavka y oBoj obnactu. 3ajegHuua opamuHudepa, ycnes onwter naja
canvHWUTEeTa Ha 4yMTaBoM npocTopy lMaHOHCKOr 6aceHa, OANMKYje Ce U3Pa3uToM jefHo-
NMyHowWwhy, UCNo/bLEHOM KpO3 NpUCYCTBO Mawer 6poja pofoBa y3 Beoma 6pojHy nonyna-
uujy nojeauHux Bpcta. eHepanHo rnefaHo, Kpo3 Leo capMaTCKu BeK nocebHo obenexje
acouHjauunju paje mehycobHn opHoc pogosa ElpllcHuT v PoroHonoTon. HoBoHacTaimm
npoMeHama Mo CBOjoj NPUAULM HajnakLle cy ce Npuaarofgnav enuanjymu, jep ce jaBba-
jy y Hajsehem 6pojy uHgmsemaya n spcta. OBaj 04HOC je HAPOUUTO YOU/bMB Y 3ajefHULMMa
thopamuHunpepa y bywotoHama B-3 n B-4.

[MoyeTKOM BONMHA, Y ycnoBUMa HewTo Beher canuHuteta (20-25%), npucyTHu cy
focTa KpynHu obnnum enduaujyma (EL. MNchCeHanvT, EL Jlexo3uT), Mehy kojuma ce no-
ce6HO UCTMYY CBOjOM KapakTepUCcTUYHOM OopHameTUKoM EJphkMuT re»TuT n EL acnlea-
(uT. Ycnep pamer naga canmHmteTta (16%c), 0BU 06AMLKM CBOje MECTO YCTYNajy CUTHUjUM
thopmama enuanjyma (ElphlUvT havennuT. EL TacelluT). Kpajem BonuHa pog Poro-
“onoTon rnocTaje AOMUHATAH Yy O4HOCY Ha CBe Apyre ob6auke. Y ofHOCY Ha endugunjyme,
MOPOCOHOHMOHW MMajy CUTHY U FNaTKy J/byLUTypy.

MoyeTKOM cCapmMaTCKOr BeKa, ycnef naneoekonoWwKUX NpoMeHa, 4OWo je 4o 6ut-
HMX M3MeHa Yy cacTaBy OCTPaKOACKMX 3ajefHuUUA. Y MPUANYHO jeAHONIMYHO] 3ajegHuum,
Kao JOMUHaTHe (opMe jaBrbajy ce BpojHe aypune, NOKCOKOHXe, KcecTonebepucu, Koju
Cy ycnenu ga ce npunarofe nagy cannHuteta (Aunla nola/a. Eoxoconcha Kock/. K. hax-
la/a. Xc.ufoJcher/u el <lahcrcuccnde u ap.). Y 6ywWOTUHM B-4, y HEKONMKO NoOCnefHux
npoba n3 ropwer gena cryba NpucyTHW cy BPOjHM LMNPUAENCU, KOjU YKasyjy Ha noja-
YyaHo ocnafjuBatse.
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SARMATIAN MICROFAUNA FROM BOREHOLES B-3 AND B-4,
BELGRADE AREA

by
Sasa Mitrovic*

This work presents microfauna (foraminifers and ostracods) from Sarmatian rocks in boreholes B-3
and B-4. The foraminiferal association is used in detailed biostratigraphic partition of Sarmatian sedimentary
rocks. The zones identified in B-3 are: Elphidium reginum, Elphidium hauerinum, and Porosononion grano-
sum Zones. Sedimentary rocks identified in B-4 all belong to the Elphidtnm reginum Zone. Certain paleo-
geographic and paleoecologic inferences are based on the identified biostratigraphic zones.

Key words: microfauna, Sarmatian, biostratigraphy, paleogeography, paleoecology, Belgrade area.
INTRODUCTION

Boreholes B-3 and B-4 were drilled for hydrogeological investigation near the village
of Bacevac, in the upper reaches of the Bacevacka river (Fig. 1). A small number of micro-
paleontological samples allowed so far the dating only of Sarmatian rocks. The sampling
methods used were coring and sedimentation analysis. Microfossil associations are presented
summarily in order to avoid repetition of genera and species for each sample. Ostracods are
identified by Dr. Ljupko Rundic, specialist in this kind of microfauna.

HISTORY OF INVESTIGATION

Sarmatian sedimentary rocks are quite widespread in the region of Belgrade and are
the best studied Miocene division (Stevanovic, 1977; Spajic, 1987, Gagic, 1990;
Petrovic & Sumar, 1990). Sarmatian deposits follow the margin of a Mesozoic ser-
pentinite ridge and are exposed on the surface in the village areas of Guncate, Barajevo,
Bozdarevac, Beljina, Lisovici, and Guberevac (Stevanovic, 1938, 1949, 1977; Steva-
novic & Pantic, 1954; Mitrovic & Rundic, 1991). Sarmatian rocks in these areas
were identified earlier (Rundic & Mitrovic, 1995) in boreholes B-I and B-2 when

*University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleonto-
logy, Kamenicka 6, 11000 Belgrade.



all four hydrogeological test holes were designed. The geographical location of the test
holes makes them useful for stratigraphical study of Miocene in the Kolubara basin. Ho-
les B-3 and B-4 are mentioned in literature (Spajic et al., 1986), but their biostra-
tigraphy is not explained in detail.

STRATIGRAPHY

Sarmatian deposits are identified in B-3 at depths from 70 to 19 m. These are marl-
stones. marly limestones and limestones (Fig. 2). The contained foraminiferal association
includes: Elphidium reginum (d'Orbigny), El. aculeatum (d’Orbigny), El. fichtelianum
(d'Orbigny). El. flexosum (d’Orbigny), El. macellum (Fichtel & Moll), El. haueri-
num (d'Orbigny), Elphidium sp., Porosononion granosum (d’Orbigny), Ammonia bec-
carii (Linne), Quinqueloculina akneriana d’Orbigny, Quinqueloculina sp., Sinuloculina
consobrina (d’Orbigny), Triloculina gibba d’Orbigny, T. inflata d'Orbigny, Trilocu-
lina sp.. Borelis melo (Fichtel & Moll), Nonion sp.

Ostracods are scarse. represented by single forms of: Aurila notata (Reuss), A. cf.
merita (Zalanyi), Loxoconcha kochi (Mehes), L. hastata (Reuss), L. cf. fragilis
(Stancheva), L. cf. porosa (Mehes), Loxoconcha sp.. Callistocythere egiegia (Mehes),
C. naca (Mehes), Callistocythere sp., Heterocythereis mehesi (Zalanyi), Leptocythere
tenuis (Reuss), Leptocythere sp., Xestoleberis cf. glaberescense (Reuss), Xestoleberis
sp., Cyamocytheridea sp.

Sarmatian rocks in B-4 lie from 36 to 18 m deep, composed of marly limestones,
marlstones and limestones (Fig. 2), which contain an abundant association of foramini-
fers: Elphidium reginum (d’Orbigny), El. aculeatum (d’Orbigny), EIl. fichtelianum
(d'Orbigny), El. flexosum (d’Orbigny), El. macellum (Fichtel & Moll), EIl. haueri-
num (d'Orbigny), EL obtusum (d’Orbigny), Elphidium sp., Porosononion granosum
(d’Orbigny), Ammonia beccarii (Linne), A. cf. beccarii inflata (Sequenza), Quinque-
loculina akneriana d’Orbigny, Qu. seminulum (Linne), Qu. pseudocostata (Venglin-
ski), Quinqgueloculina sp.. Sinuloculina consobrina (d’Orbigny), Triloculina inllata
d'Orbigny, Triloculina sp., Adelosina cf. schreibersiana (d’Orbigny), Borelis melo
(Fichtel & Moll), Nonion sp., Dendritina sp.

Ostracods are again scarse, represented by: Aurila notata (Reuss), A. cf. merita
(Zalanyi), Callistocythere egregia (Mehesi), C. naca (Mehes), Callistocythere sp.. Het-
erocythereis mehesi (Zalanyi), Leptocythere tenuis (Reuss), Leptocythere sp., Loxocon-
cha kocki (Mehes), L. cf. hastata (Reuss), L. cf. fragilis (Stancheva), L. cf. porosa
(Mehes). Loxoconcha sp., Miocyprideis sarmatica (Zalanyi), Cyprideis cf. pokomy
Jiricek, Xestoleberis cf. glaberescense (Reuss), Xestoleberis sp., Cyamocytheridea lep-
tostigma (Reuss).

BIOSTRATIGRAPHIC ZONATION
The above mentioned foraminifers were used in dividing Sarmatian into standard

biostratigraphic zones (Papp et al., 1974): Elphidium reginum, Elphidium hauerinum.
and Porosononion granosum Zones in B-3, and Elphidium reginum Zone in B-4.



The Elphidium reginum Zone is identified in both B-3 and B—4. In the former hole,
deposits of this zone lie at depths from 70 to 37 m and consist of marlstones and marly
limestones. Zonal guide species identified are associated with other forms of Elphidium
(Elphidium aculeatum, EI. lichtelianum, etc.). The associated fauna is scanty, mostly sin-
gle forms of Quinqueloculina, Triloculina, Sinuloculina, Borelis, and Nonion (Quinguc-lo-
culina akneriana, Triloculina gibba, Sinuloculina consobrina, Borelis melo, Nonion sp.).

Hole B-4 penetrated marlstones, marly limestones and limestones of this zone from
36 to 18 m deep. The contained fossil association is far more abundant and diverse than
the former. The most abundant are Elphidium species: Elphidium reginum. El. aculeatum,
El. lichtelianum, El. flexosum, and others. The associated fauna is again represented by a
paucity of Quinqueloculina, Triloculina, Sinuloculina, Ammonia, and Nonion (Quinquelo-
culina akneriana, Triloculina inflata, Sinuloculina consobrina. Ammonia beccarii. etc.).
The same Sarmatian unit in both B-l and B-2 contains an association of large Elphidi-
um. but not the zonal guide species Elphidium reginum.

The Elphidium hauerinum Zone is identified in B-3 in limestones at depths from 37
to 28 m. Prevailing fossils are the zonal guide species associated with small Elphidium
forms (Elphidium macellum, Elphidium sp.) and few Quinqueloculina, Triloculina and
Nonion (Quinqueloculina akneriana, Triloculina inflata, etc.).

The Porosononion granosum Zone in marly limestones and limestones is identified
in B-3 from 28 to 19 m. In the extremely monotonous fossil association. Porosononion
granosum forms are prevailing.

All three biostratigraphic zones of the Sarmatian are identified in B-1 and B-2
(Bacevac area) and described (Rundic & Mitrovic, 1995). Compared with these, the
foraminiferal association from B-3 and B-4 is both less abundant and diverse, characte-
rized by numerosity of Elphidium and Porosononion representatives (Fig. 3). Elphidium
species are dominant in most samples from either hole. This changes in the late Volynian to
the prevalence of Porosononion forms. The associated fauna is represented by infrequent
Quinqueloculina, Triloculina, Borelis, Nonion, etc. of a modest biostratigraphic significance.

*

The region investigated by hydrogeologic test holes (B-1, B-2, B-3, B-4) was
covered in the Sarmatian by shallow sea on the Pannonian basin southern margin. Sar-
matian rocks in these holes are mainly represented by marlstones, marly limestones and
limestones, which indicate stability of the paleogeographic situation in the region. As a
result of the general salinity reduction, the foraminiferal association is extremely uniform,
composed of few genera and the abundant population of few species. Generally, the ratio
of Elphidium and Porosononion genera is a characteristic feature of the association
through the Sarmatian age. It seems that Elphidium, which are most abundant, adapted
themselves best to the changed environmental conditions. This is particularly noticable in
foraminiferal associations found in B-3 and B-4.

In the lowest Volynian, when salinity increased (20-25%o), Elphidium forms (El.
lichtelianum, EIl. flexosum) are quite large, with Elphidium reginum and El. aculeatum



notable for their characteristic ornamentation. With the decreasing salinity (16%o0), these
forms were succeeded by smaller Elphidium (Elphidium hauerinum, EI. macellum) to the
dominance of Porosononion in the uppermost Volynian. Compared with Elphidium,
Porosononion forms are small smooth-tested.

Paleoecological change in the early Sarmatian resulted in a significant variation of
ostracod associations. The rather uniform community was dominated by numerous Aurila,
Lcxoconcha, Xestoleberis (Aurila notata, Lexoconcha kocki, L. hastata. Xastoleberis cf.
glaberescense, etc.) which adapted to the reduced salinity. Several samples from the up-
per part of B-4 column contain numerous Cyprideis which indicate increased sea re-
freshing.

Translated by D. Mijovic-Pilic
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Cji. 1-4. 3aje«HHita c})opaMHHH(})epcKe <J>ayHe capMaTCKor KaTay SymoTHHaMa B-3 h B-4.
Figs. 1-4. Sarmatian association of foraminifers in boreholes B-3 and B-4.
cji. L 30Ha Elphidium reginum - 6yuioTHHa B-3, ay6.46,00-43,00 m.
Fig. 1. Elphidium leginum Zone, hole B-3, depth 46-43 m.
cji. 2. 30Ha Elphidium reginum - SymoTHHa B-4, ny6. 26,00-24,00 m.
Fig. 2. Elphidium reginum Zone, hole B-4, depth 26-24 m.
cji. 3. 30Ha Elphidium hauerinum - fiymoTHHa B-3, ay6. 37,00-34.00 m.
Fig. 3. Elphidium hauerinum Zone, hole B-3, depth 37-34 m.
cii. 4. 30Ha POrosononion granosum - symoTHHa B-3, nys. 28.00-25,00 m.
Fig. 4. Porosononion granosum Zone, hole B-3, depth 28-25 m.
3>0to (Photo by): V. Radulovic, yBenaite (magn.) X16.
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