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BasbeBcKo-MuoHUuKK 6aceH (BMB) Hanasm ce y 3anagHom aeny Cpbuje, nospinHe 350 KM? n
npeacTas/ba 3anagHu aeo BasbeBo-MuoHuua-benaHosuua rpabeHa, Koju je dopmupaH TOKOM OTHAHTa U
Kapnarta, a KacHuje je nHesepToBaH (Marovic et al., 2007). Ha ocHoBY reodusnykmx nogaTaka, MMOLEHCKK
KOHTUHEHTA/IHO-je3ePCKU, MOPCKO-BPaKNYHM U KacMMBpaKUYHN CeAUMEHTU UMajy Aeb/buHy oko 1000
MeTapa y ueHTpy baceHa (Obradovi¢ & Vasi¢, 2007; Neubauer et al. 2016; Simi¢ et al. 2017). Mpema
HEKUM ayTOPUMa, UAEHTUDUKOBAHO je YKYMHO LWeCT Pasnnmuntux popmaumja y pacnoHy o4 AoHer 40
roptber muoueHa: 1) MuoHuua dm. (jesepcka, nnpobutymmnHosHa), 2) Basbeso Om. (jesepcka,
nanoposuTta), 3) TabaHoBuh OMm. (jesepcka, kKnactuuHa), 4) Mahapavja dm. (Mopcko-6pakunyHa,
KapboHaTHO-KNacTuyHa), 5) Bpauesunhu dm. (bpakuuHa, nanoposuta) u 6) borosaha dm.
(KoHTUHeHTanHa) (Obradovi¢ & Vasi¢, 2007; Simié et al. 2017). UcTtouHu aeo BMbB-a namehy peka
Tonauue v Jbura (Nnogpyyje MMoHMLE) KapaKTepuULy je3epcke U MOPCKO-OpaKknyHe Haclare capmara
(cpeatbm MnoLEeH) U ,,KacnMbpakMYHM" ceAMMEHTM NaHOHa (ropHU MUOLEH).

Y oBOM pagy cy AaTv HOBM NOSALM O MUOLLEHCKO] MOPCKO-H6paKMUHOj U KacnnbpakniHoj payHu
Ha noapyuyjy cena Bpauesuha.

MATEPUIANT U METOAE

NcnuTtneaHu ysopum (14) noTuyy us nctpaxkHe b6ywoTuHe 3a Boay B-1 (y3opum ncnnake ysetuny
WMHTEpBany o4 3m u IMTONOMMja gaTa npema nogaumma KapoTarka) y ceny Bpauesuh, 3aceoky
KoctojeBau, (X = 4906 914, Y =7433 907, no Gauss Kriiger-u). HakoH cTaHgapaHe npoueaype
npenapucara obaB/beHa je AeTepmMnHaLMja U aHaIM3a MUKpPodOCUIHE 3ajeaHMLE, U34Bajatbe
XPOHOCTPATUTrpadCKUX jeANHULLA U HbMXOBa Kopenaumja yHyTap 6aceHa u y wnpem oKpyKemwy. MNpema
6pojHOj 3acTyn/beHOCTU, HajoPOjHMjU cy dOoCKMIHM OcTaum puba NpeacTaB/beHM pub/bUM 3ybunma,
KOCTMMa r/1aBe: OTOAUTUMA (CNYLIHE KOCTU) M FOPHOM BUIMLLOM, 3aTUM racTponoau, bopamuHudepe u
ocTpakoge.

PESYNITATU

LdeTtepmuHmcaHu pnbsbm 3ybu cepctaHm cy y Tpu pamunuje (Cyprinidae, Balistidae u Sparidae), ca 8
poaosa u 10 BpcTa (Balistes procapriscus (42-45m) (Schultz, 2004), Pagrus cinctus (42-45m, 30-33m)
(Soster & Kovalchuk, 2016), Scardinius haueri (65-68m) (B6hme, 2002), Barbus sp. (42-45m), Dentex sp.
(143-146m,102-105m), Leuciscus sp. (140-143m), Pagrus sp. (42-45m, 30-33m), Palaeoleuciscus sp.
(143-146m, 65-68m), Scardinius sp. (149-152m, 102-105m) u Tinca sp. (30-33m) (Hierholzer i Mors,
2003). Koctn rnaBe (npemakcuna), Kao U oToAUT cy NnpeacTaBHUUM poga Gobius. CupomaliHa docuiHa
3ajegHMLA racTponoga npeacTaB/beHa je Hanacumma Mohrensternia sarmatica v Mohrensternia sp.
(149-152m) (Anistratenko, 2005).
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[JeTepMmuHucaHy 3ajegHuuy popamuHmndepa npeacrassbajy spcte Borelis melo, Elphidium sp. n
Nonion sp. (149-152m). Kao npateha, cnopeaHa dayHa, oapeheHn cy ocTaum /byliTypa OCTpakoaa poja
Cyprideis v Candona (42-45m).

Ha ocHoBy naeHtudunKosaHe pocunHe 3ajeaHuue yrepheHa je MMoLeHCKa CTapocT,
npeacras/beHa maahum cpearbnm muoleHom (capmat) y AybuHckom okeupy nsmehy 143 n 152 mu
CTapUjUM ropHUM MUOLLEHOM (MaHOH) Ha aybuHama namehy 30 1 68m.

OUCKYCHIA

JobunjeHun pesyntati o capmaTtckoj (140-152m) n naHoHcKoj (30-68m) cTapoCTU Y KOHTEKCTY reo/IolwKor
cty6a rpaHuLy capmaT/naHoH NocTass/bajy Y LWWMPOK MHTepBas, Ha AybuHy og 68 Ao 140 m. OacycTso
¢dayHe y HaBegeHOM MHTepBany moryha je nocneanua nsmeHe cpegmHe, Kojy Kapaktepuwy rpy6o3pHu
CUNUMKNACTM (bpede, NeCKOBUTU Kpedkbalm) y cMeHu ca npatehum neantuma (ravHum) u
HUCKOEHepreTckUM KapboHaTuma (nanopuu). HaBeaeHu nakeT — ceT ceaAMmeHaTa NoTBPAaA je BUCOKOT
€HepreTcKor NoTeHuMjana ceauMeHTHor 6aceHa, y3pOKOBaHOr PEFMOHAIHUM TEKTOHCKMM MOKPEeTMMa
(Marovic et al., 2007).

Kao noTeHuUMjanHa rpaHMLLa MOXKe ce NPeasIoXUTM C10j ca TYGOBMMA, KOjU HAaKOH ceTa ca
rpy603HMM, BUCOKOEHEPTEeTCKMM CUIMLIMKAACTUTMMA 03HAYaBa CMUPUBatbe TEKTOHCKMX MOKPeTa
(nocnentba pasa BynKaHM3MA). Y eHEPreTCKoM CMUCAY, Ty} Y NOAUHU HUCKOEHEPreTCKUX ceAMmeHaTa
(npeoBnahyjyhu ravHLM) npeacTaB/ba HasHaKy TEKTOHCKOT MUMpPOBakba (3aBpLiHa $asa By/IKaHM3Ma ca
NMOYEeTKOM NOCTBY/IKAHCKOT MUPOBakba), LWITO 0AroBapa HoBOj $hasun naneoreorpadCkUx NPUIKKA,
OAHOCHO M3MEHEHOM PEeXUMY ceauMeHTaLMje Ha npenasy capmaTa y naHoH (Scheretal i dr 2011).

ManeoeKonoLWKe KapaKTEPUCTMKe aHann3npaHe GocunHe 3ajeaHuue Bpadesuha, ykasyjy Ha ABa
cTagunjyma y passuhy Tor npocTopa: MopcKo-6paknuHm MapaTeTnc n KacnnbpaknyHo jesepo MaHoH.
MpBK cTagmjym oarosapa capmaTtckom aoby. Ha ocHoBy nomeHyTe dayHe, moxe ce pehu aa je To buna
NAUTKOBOAHA cpeamnHa cybantopana (Heputuka uam cybtajaana), HUCKe eHepruje Boae, ca GOTUYHUM U
apoTUYHMM pernjama, cannHuTeTa og 17 go 25 %o. Boge oor nogpyyja cy bune tonne, ca
TemnepaTypom Koja Huje nagana ucnog 14°C (Murry J., 2006). CBa HaBegeHa capmaTcka ¢payHa
HacesbaBa NJIUTKOBOLHE cpeamnHe cybantopana, npe ceera npeacTtaBHUUM poga Mohrensternia,
Elphidium v damunuje Cyprinidae. Takohe, oBa payHa Ham CBEA04YM N O NPOCEYHOM CaIMHUTETY Koju ce
KpeTtao og 17 o 25 %o, nocebHo pog Mohrensternia, Koju nsymumpe Tokom naHoHa (Kowalke i
Harzhauser, 2004). O Tonn0BOAHOj CpeauHu cBeaoue BpcTa Pagrus cinctus, npunagHnuum pamunuje
Cyprinidae v pog Elphidium. 3a pog, Elphidium je KapaKTepUCTUYHO Aa je HEOTNOPaH Ha TemnepaTypHe
ocumnaumje, O4HOCHO HE MOXKEe MPeXKMBETH Naa Temnepatype ncnog 14°C (Murry J., 2006).

MaHOHCKa pnbsba dpayHa Bpauesmha npunaga 6eHTocy. YKasyje Ha GOTUYHY, KacnMBpaKUYHY
CpeanHy, NNTKOT BOAEHOT apeasa — CybanTopana, ymepeHo Tonne Kamme. TUNUYHU — UHAUKATOPU
NJANTKe, KacnMbpaKnyHe 1 TONJI0BOAHE CpeamHe cy npeacTaBHMUM poaa Gobius (Matthews, 1998.;
Wootton, 1992), 3atum BpcTe Balistes procapriscus , Kao 1 npunagHuun pamunnje Cyprinidae, gok
npeacTaBHULM BpcTe Pagrus cinctus mory HacesbaBaTh U Aybsbe aenose baceHa.
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INTRODUCTION

Valjevo-Mionica Basin (VMB) is situated in the western part of Serbia, covering an area of 350 km? and
represents the western part of the Valjevo-Mionica-Belanovica Graben (Marovi¢ et al., 2007). The
graben was formed during the Ottnangian-Karpatian and later was inverted (Marovié et al., 2007). Based
on geophysical data, Miocene continental-lacustrine and marine-brackish sediments have thicknesses
up to 1000 meters in the centre of the basin (Obradovi¢ & Vasi¢, 2007; Neubauer et al. ,2016; Simic¢ et
al., 2017). According to some authors, six different formations have been identified within the range of
Lower - Upper Miocene: 1) Mionica Fm. (lacustrine, pyrobituminous), 2) Valjevo Fm. (lacustrine, marly),
3) Tabanovi¢ Fm. (lacustrine, clastic), 4) Madarlija Fm. (marine-brackish, carbonate-clastic), 5) Vracevidi
Fm. (brackish, marly), and 6) Bogovada Fm. (terrigenous) (Obradovi¢ & Vasié¢, 2007; Neubauer et al.
,2016; Simi¢ et al., 2017). Eastern part of VMB between Toplica and Ljig Rivers (Mionica area) is
characterized by brackish deposits of Sarmatian and Pannonian (Middle and Upper Miocene).

Herein, new data concerning the Miocene marine-brackish and brackish fauna have been presented in
the area of Vracevic village.

MATERIAL AND METHODS

Total 14 Samples were taken from a water survey for water exploration B-1 (samples taken at intervals
of 3 m and lithology given according to log data) in the village of Vracevi¢, village Kostojevac (X =
4906.914, Y= 7433907, according to Gauss Kruger coordinates). After the standard preparation
procedure, the identification and analysis of the microfauna, the division of chronostratigraphic units
and their correlation within the basin and the wider environs have been performed. Quantitatively, the
most common are the remains of fossil fish representing by teeth, the bones of the head: otoliths (ear
bones) and upper jaw, then gastropods, foraminifers and ostracodes.

RESULTS
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Determined fish teeth are classified into three families (Cyprinidae, Balistidae and Sparidae), including 8
genera and 10 species (Balistes procapriscus (42-45m) (Schultz, 2004), Pagrus cinctus (42-45m, 30-33m)
(Soster & Kovalchuk, 2016), Scardinius haueri (65-68m) (Béhme, 2002), Barbus sp. (42-45m), Dentex sp.
(143-146m, 102-105m), Leuciscus sp. (140-143m), Pagrus sp. (42-45m, 30-33m), Palaeoleuciscus sp.
(143-146m, 65-68m), Scardinius sp. (149-152m, 102-105m) and Tinca sp. (30-33m) (Hierholzer and Mors
, 2003). The bones of the head (premaxilla) determine the genus Gobius.The gastropods are represented
by scarce findings of Mohrensternia sarmatica and Mohrensternia sp. (149-152m) (Anistratenko, 2005).
Among foraminifers, Borelis melo, Elphidium sp. and Nonion sp. (149-152m) have been found. As an
accompanying fauna, the remains of the ostracod genera Cyprideis and Candona (42-45m) have been
identified.

On the basis of the identified fossil community, the Miocene age was established, represented by the
late Middle Miocene (Sarmatian) in a depth range between 143 and 152 m and the early Upper Miocene
(Pannonian) at depths between 30 and 81 m.

DISCUSSION

The obtained results confirm the Sarmatian (140-152m) and Pannonian (30-68m) ages and indicate the
Sarmatian/Pannonian boundary (Sm/Pn) at a wider depth range of 68 to 140m in the context of the
borehole log. The absence of fauna in the mentioned interval is possible due to the change of the
environment, characterized by coarse-grained siliciclastics (breccias, sandy limestone) in the alteration
with fine-grained sediments (silty clay) and low-energy carbonates (marls). The mentioned package - set
of sediments confirms the high energy potential of the sedimentary basin, caused by regional tectonic
movements (Marovic et al., 2007).

As a potential Sm/Pn boundary, a layer with tuff can be proposed, which, after a set of coarse-grained,
high-energy siliciclastics, signifies the calming of tectonic movements (the last phase of volcanism). In
the energy sense, the tuf in the base of low-energy sediments (predominant silty clay) represents a
indication of the tectonic relax (the final phase of volcanism with the beginning of post-volcanic rest),
which corresponds to the new phase of paleogeographical conditions, and a shift in sedimentation
regime at the Sm/Pn transition.

Paleoecological characteristics of the analyzed fossil assemblages of Vracevi¢ indicate two stages in the
development of this area: marine-brackish Paratethys and "caspibrackish" Lake Panon. The first stage
corresponds to the Sarmatian age. Based on the mentioned fauna, it can be said that it was the shallow,
sublittoral area (nerithic or subtidal) with low-energy water, photic and aphotic parts, salinity of 17 to 25
%o. The water was warm, with temperatures that did not fall below 14°C (Murry J., 2006). All of the
aforementioned Sarmatian fauna inhabits the shallow, sublittoral waters (e.g. representatives of the
genus Mohrensternia, Elphidium and the Cyprinidae). Also, this fauna testifies to the average salinity
ranging from 17 to 25 %o, especially the genus Mohrensternia, which extends during the Pannonian
(Kowalke and Harzhauser, 2004). The species Pagrus cinctus, members of the Cyprinidae family and the
genus Elphidium, testify to the warm environment. For the genus Elphidium it is characteristic that it is
not resistant to temperature oscillations, or cannot survive a fall in temperature below 14°S (Murry J.,
2006).

The Pannonian fish fauna of Vracevic belongs to benthos. It indicates a photic, shallow water area within
a "caspibrakich" environment as well as moderately warm climate. The representatives of the genus
Gobius as well as the species Balistes procapriscus, and members of the Cyprinidae family inhabit this
environment (Matthews, 1998; Wootton, 1992). On the other hand, representatives of the species P.
cinctus can inhabit the deeper parts of the basin.
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