Bulletin of the Natural History Museum, 2020, 13: 51-58.
Received 3 Aug 2020; Accepted 11 Sep 2020.

doi:10.5937/bnhmb2013051A
UDC: 551.7(497.113)" "628.42"
UDC: 551.7(497.113)" "628.42"

Original scientific paper

NEW DATA ON THE STRATIGRAPHY OF BADENIAN FROM
KRCEDIN AREA (NORTHERN SERBIA, CENTRAL
PARATETHYS)

FILIP ANDELKOVIC'", NATALIJA BATOCANIN?

!"University of Belgrade, Faculty of Mining and Geology, Department of Regional
Geology, Kamenicka 6, 11000 Belgrade, e-mail: filip.andjelkovic1993@gmail.com

? University of Belgrade, Faculty of Geography, Department of Geography,
Studentski trg 3, 11000 Belgrade

Badenian sediments are found for the first time in the surroundings of the
Kréedin village. They represent remnants of the Central Paratethys marginal sea.
The sediments are represented by a basal conglomerate unit overlain by pure and
sandy marl. Foraminifera and rare ostracods are present, limited to the marls.
Normal gradation and the prevalence of planktonic foraminifera suggest a rapidly
deepening basin.

Key words: Kr¢edin, Badenian, Central Paratethys, foraminifera

INTRODUCTION

Badenian sediments play a key role in defining what the Central
Paratethys actually was, at least in the Serbian part. The only true marine
depositional environment in the Neogene of Serbia belongs to the Badenian
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Stage. These sediments are of varying lithostratigraphic affinities, sedimen-
tological characteristics, palaecontological content and palaeogeographic
significance. Despite all of these differing attributes, they generally fit well
into a scheme of a synrift formation, or more precisely, as a rift climax
system tract (as defined by Prosser 1993 and elaborated on in: Matenco &
Radivojevi¢ 2012, ter Borgh 2013, Balazs et al. 2017 and Holz et al. 2017).
That means they are witnesses of the initial rifting and basin formation,
later being exhumed during the Plio-Pleistocene basin inversion (Andelko-
vi¢ 2020).

GEOLOGICAL SETTING

The locality is situated on the easternmost slopes of Fruska Gora Mt.,
occupying the Kosevac ridge (Figure 1). Badenian sediments have not been
previously known from the Kréedin area, so this paper presents their first
description. They have been confirmed from an outcrop in a road cut
leading to the Kréedin quarry. They may also be present in a high cliff
slightly to the east of the quarry. The coordinates of the roadcut outcrop are
45°10'5"N 20°8'15"E.

Underlying the Badenian are Lower Cretaceous turbidites most probab-
ly belonging to the Vardar Zone (Dimitrijevi¢ & Dimitrijevi¢ 2009, Tolji¢
et al. 2018, Tolji¢ et al. 2019, Andelkovi¢ 2020). The overlying strata are
composed of the Pleistocene proluvial sediments and loess (Andelkovi¢
2020), with the possible presence of the Sarmatian (Ci¢uli¢-Trifunovié
1994).

Fig. 1. — Geographical position of the Fruska Gora mt. in Northern Serbia and
its surrounding area. The white star marks the Krcedin locality. (Meszaros
2013 — modified).
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MATERIAL AND METHODS

The material is represented by hand specimens and sediment samples.
The outcrop had been cleared of Holocene deposits and cleaned before
sampling. Three representative samples have been taken: one from the
conglomeratic basal unit and two from overlying sandy marls and marls.
They have been packed in appropriate bags and marked. Karrimor compass
and GPS smartphone app have been used for orienting the outcrop.

Samples have been later analyzed in laboratory. The conglomerates
were broken apart and the constituent pebbles petrographically determined.
Marl samples were studied in two different methods: part of them have
been disintegrated and sieved for micropalacontological research, and the
other part cut and polished into thin sections.

Thin sections were investigated under the Leica DMLSP petrographic
microscope. Micropalaeontolgical samples were investigated under the Bio
Optica microscope.

RESULTS

The results can be divided into following fields: sedimentological
description of the rocks found and a biostratigraphic research.

Sedimentology and lithostratigraphy

Four lithofacies have been observed: A — conglomeratic basal unit, B —
microconglomerate, C — sandy marl, and D — marl (Figures 2 and 3).
Lithofacies have been determined according to their sedimentological
characteristics. The conglomerates have been examined in hand and contain
fragments of underlying Lower Cretaceous sediments. The microconglome-
rate stratum is relatively thin (about 20cm) and represents the transition
from conglomerates to sandy marl.

Sandy marl of lithofacies C is composed of micrite and clay minerals,
forming an aphanatic framework, with sand and chert grains. The
lithofacies D (pure marl) is very similar to the previous one, with the
difference in the amount of siliciclastic material.

Micropalaeontology and biostratigraphy

Lithofacies A and B are palacontologically sterile. The microfaunal
content of the lithofacies C and D is further described. Microfossils are
represented by foraminifera, some macrofaunal fragments and rare ostra-
cods. They have been studied in thin section and in residue after sieving.

Foraminifera are mostly of planktonic type, with some benthic
specimens. Planktonic foraminifera include Orbulina suturalis, Praeorbu-
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lithofacies of Badenian sediments in the studied locality. Explanation: A —
basal conglomerate, B — microconglomerate, C — sandy marl, D — pure marl.

Fig. 3. — Microphotographs of the studied thin sections. A: lithofacies C sand:

marl with less visible foraminifera, containing a chert grain. B: lithofacies D

marl with abundant foraminifera: Globigerina sp., (2) Globigerinoides sp.,
Orbulina suturalis (1).

4

lina sp., Globigerina sp. and Globigerinoides sp. Benthic foraminifera are
represented by scarce Borelis melo and Elphidium sp. Presence of only one
ostracod species, Leguminocythereis martonfii, is confirmed. Fragments of
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macrofauna have been recorded, but without stratigraphic significance
(Figures 3 and 4).

Fig. 4. — Microphotographs of the sieved micropalacontogical samples. A:

Middle Badenian Upper Lagenid zone planktonic foraminifera, B: foraminifer

(Orbulina suturalis) (1), ostracod (Leguminocythereis martonfii) (2), gastropod
fragment (3).

DISCUSSION

What can be inferred from the previous two chapters is that the
combination of sedimentology and biostratigraphy gives the palacogeogra-
phical meaning to the collected data. The lithofacies clearly show a normal
gradational sequence, beginning with conglomerates, then proceeding with
microconglomerates and ends with sandy marls and marls. This sequence
indicates that the conglomerates form a basal unit, as a result of
transgression, and the marls are products of a deepening environment,
deposited in calmer waters. This is confirmed by micropalaeontology,
because of the domination of planktonic foraminifera and almost-absent
ostracoda.

Biostratigraphy-based chronostratigraphy has been established accor-
ding to the timeline given in Kovacova et al. (2009) (Figure 5). The
presence of Orbulina suturalis indicates the Upper Lagenid Zone, which is
in turn placed in the Middle Badenian.

Such features of the Badenian sediments show that their formation is
tied to the initial marine flooding in the Miocene, recorded in various parts
of the Pannonian basin’s southern rim (Rundi¢ ef al. 2013, Rundi¢ &
Knezevi¢ 2017, Paveli¢ & Kovaci¢ 2018, Andelkovi¢ & Radivojevi¢ 2019,
Mandi¢ et al. 2019, Rundi¢ er al. 2019). The event may or may not be
synchronous in all the parts. This flooding happened during the time when
the basin was in the rift climax system tract (see Introduction). However,
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the subsidence rate was quite high, with conglomerates proceeding directly
into marls, without the subreefal limestone usually found in the area.
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Fig. 5. — Stratigraphic chart and biozonal correlation of Badenian in the Central
Paratethys (Kovacova et al. 2009).

CONCLUSIONS

By taking into account all the evidence presented here, one can
conclude that the knowledge of these sediments is vital to the understan-
ding of the Badenian marine transgression in a wider area (the southern rim
of the Pannonian basin). Furthermore, the sediments which were determi-
ned as Badenian in age are first of their kind in this locality. As the
Sarmatian was known for a long time (Ciculi¢-Trifunovi¢ 1994), the
knowledge of the Middle Miocene is now complete.

What can be inferred from this is that this is only the ,,first find“ and
that further research is definitely welcome. We would advise on extensive
and high-resolution stratigraphical mapping of the area, as we are
convinced that the Badenian sediments can be found elsewhere in this
locality. In addition, some up-to-date analytical techniques can be used. We
recommend using sedimentary geochemistry, especially the stable isotope
studies.
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HOBM NIOJALIM O CTPATUTPA®UIHA BAJIEHA OKOJIMHE KPYETUHA
(CEBEPHA CPBUJA, LHIEHTPAJTHU ITAPATETHC)

Dy AHBEIKOBUR, HATATMIA BATORAHNH

PE3MUME

CenuMeHnTHn 0ageHCKOT KaTa IPEACTaBihajy Hajpelpe3eHTATHBHH]E OC-
tatke Llenrpannor [laparernca, Oyayhn na je camo y To Bpeme mocTojaia
npaBa MapuHCKa celuMeHTanuja y nenoM [laHoHckom Oaceny. baneHcku
CeIMMEHTH OKoNMHEe KpdyenuHa mpBU MyT Cy OMHMCAaHH y OBOM pany.
[pencraBienn cy 6a3alHOM CEpUjoM KOHIJIOMEpaTa U MUKPOKOHTIIOMepa-
Ta, Ka0 U JarnopuyMa 1 MECKOBUTHM JIAIOPLUMa KOjH JIeXe MPeKo OazaiHe
cepuje. Y nmamopuuma cy OTKpUBEeHHU (pocuin MUKpodayHe Koju ce cactoje
on Opojuux Qopamunudepa U perkux ocrtpakona. dopamuuupepe cy
YIJIaBHOM IUTAHKTOHCKE M TOBOpPE Y HPWJIOT MOCTOjarba HEITO AyOJbe U
MHUpHHj€ CpeIuHE y KOjO] Cy [eNOHOBaHM OBM ceauMeHTH. CBe oBe
0COOMHE MPeICTaBbajy 0/Ipa3 Op30r OTBapama U MpoAyOsbaBama OaceHa y
OKBHPY CHCTEMCKOT ITI0jaca MakCHMyMa pPHU(TOreHe3e, KOje je Ha OCHOBY
¢dopamunudepa y oBoM cyObOaceHy IaTHpaHO Kao HOHBH HIM CPEAbU
OaneH. AyTopu npeiaxy Jaba AeTajbHHja UCTPAXKHBakha OBOT TIOIpYyYja U
YBEpeHH Cy Ja ce 0aJIeHCKH CeJUMEHTH MOry NpoHahu W Ha joul HeKuM
U3/IaHIKMA.
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