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ABSTRACT. Studied clay sediments from the Devinska Nova Ves locality belong to the Studienka Formation. They are very rich in mi-
cro- and macrofaunal and also micro- and macrofloral assemblages. Plant remains and pollen spectra composition reflects warm-

temperate almost subtropical climate during the Upper Badenian.
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INTRODUCTION

The Devinska Nova Ves locality (DNV) is situated 20
km west of Bratislava. The fossil flora comes from a
clay pit, where the clay material for brick production has
been exploited since 1870. The original clay pit was situ-
ated 300 m north of the present pit. Since the marine
fauna (Foraminifera, Nannoplankton, Ostracoda, Mol-
lusca) and the fossil remnants of the terrestrial vegetation
occur in the clays, the DNV locality is of considerable
interest to palaeontologists. The sediments are very rich
in micro and macrofaunal assemblages. These are docu-
mented by abundant representation of the Bolivino-
Bulimina Foraminifera zone.

The first detailed locality description was given by
the geologist Schaffer from Vienna in 1898. Schaffer
classified the layers with plant remnants as the Middle
Tortonian (Badenian). Many other palacontologists and
geologist have concentrated their attention on the study
of fossil fauna, including Thenius (1952), Zapfe (1950),
Toula (1900, 1915), Lehotayova (1977), Svagrovsk}'/
(1981) and others.

The Austrian palaeontologist Berger (1951) special-
ized in the fossil flora from the DNV clay pit. He de-
scribed 11 species: Pinus taedaeformis, Alnus rotundata,
Carpinus grandis, Fagus attennuata, Castanea atavia,
Zelkova cf. praelonga, Liquidambar europaeum, Cinna-
momum scheuchzeri, C. polymorphum, Sapindus falcifo-
lius, Poaceae sp. In his 1951 book W. Berger wrote:
‘These are the first leaf remnants of the Middle Miocene
in the Vienna Basin. They indicate warm — temperate
and some of them almost subtropical climate and they
represent the Central European vegetation during the
Miocene’.

COMPOSITION OF FOSSIL FLORA

Except for the species found by Berger (1951), we
have found other forms, mainly taxa belonging to the
family Phaeophyceae. The Phacophyceae indicate ma-
rine sedimentary organic origins. Many other authors,
e.g. Kovar (1982), Knobloch (1969), Zastawniak &
Worobiec (1997) and Heer (1855), have described simi-
lar forms under names Cystoseirites altoaustriacus Ko-
var, Cystoseirites flabelliformis Ung., Algites sp., Cysto-
seira communis Ung., Sphaerococcus crispiformis Heer
and Enteromorpha stagnalis Heer. Our examplers are
most similar to Cystoseirites altoaustriacus Kovar. There
have also been Coniferopsida reported with Pinus and
Picea present, either like leaf imprints or reproductive
organs. From the Magnoliopsida Magnolia dianae Ung.
has been identified and large-size leaf representants with
toothed borders named Dicotylophyllum sp., Juglans
acuminata A. Br., Betula macrophylla (Goepp.) Heer,
Betula prisca Ett., Quercus pseudocastanea Goepp., Q.
mediterranea Ung., Castanea atavia Ung., Platanus pla-
tanifolia (Ett.) Knobloch, cf. P. neptuni (Ett.) Buzek,
Holy et Kvacéek, Daphnogene bilinica (Ung.) Kvacek et
Knobloch, Diospyros brachysepala A. Br., Acer integer-
rimum (Viv.) Mass., Acer sp. — fruit, Pinelea oeningensis
(A. Br.) Heer, Fraxinus cf. praedicta Heer — fruit, Sapin-
dus falcifolius A. Br. are known to occur.

A portion of palaeotropical and arctotertiary geoflora
elements reflects climatological changes during the Up-
per Badenian. Generally, it can be stated that the arc-
totertiary elements dominate, especially pollen of the
warm-temperate elements: Pinaceae, Taxodiaceae, Nys-
saceae, Caryapollenites simplex, Juglandipollis cf. ve-
rus, Pterocaryapollenites stellatus, Zelkovaepollenites
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Table 1. List of pollen taxa determined from the clay sediments at the Devinska Nova Ves locality. ****very rich, ***abundant, **common,

*rare
Middle Miocene
Upper Badenian
clay lithology
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potoniei, Betulaepollenites sp., Quercoidites sp. and the
taxa of the cool — temperate elements: Carpinipites cf.
carpinoides, Intratriporopollenites cordataeformis, Ul-
mipollenites undulosus, Faguspollenites type. It is possi-
ble to observe clearly the decrease of the elements of the
palaeotropical geoflora type. There are rare, even com-
monly present specimens of Podocarpidites libellus, P.
nageiaformis, Myricipites bituitus, M. microcoryphaeus,
Engelhardtia type, Platycarya type, and continuous taxa
such as llexpollenites margaritatus and Castanea type.
From the character of the pollen spectra it appears
that the climatic conditions favoured the start of forest
development with Inaperturopollenites hiatus, I. dubius,
Nyssapollenites analepticus and humiphilous vegetation
Mpyricipites bituitus, M. microcoryphaeus, Alnipollenites

verus, Salixipollenites sp., Osmundacidites sp., Ericipites
callidus and Cyrillaceae. The pollen Pinuspollenites sp.,
P. alatus, P. labdacus, P. peuceformis, Abiespollenites
maximus, Piceapollis tobollicus, Tsugaepollenites spino-
sus, T. viridifluminipites and Sciadopityspollenites sp.
prefer more arid habitats. NAP were represented by
Graminidites sp. and Chenopodiipollis multiplex.

CONCLUSION

The character of the climatic conditions favoured
swamp forest development with Taxodium, Nyssa, Alnus,
and Myrica. The drier areas were overgrown with mixed
deciduous-coniferous forest represented by: Pinus, Scia-



dopitys, Picea, Tsuga and Quercus, Carya, Juglans,
Pterocarya and Ulmus.

By comparing palaecoecological conditions in which
palaeoflora spread from the comparison of recent related
species, it can be supposed that climate was warm-
temperate even subtropical and humid enough for devel-
opment of swampy communities in this area.

According to quantitative representation of individual
species and genera it is possible to observe decreasing of
tropical (P1), subtropical elements (P2) and identifing
elements increasing arctotertiary geofloral, Lauraceae
representants appear only sporadically because of grad-
ual cooling, which influenced flora development in
whole Europe during the Upper Badenian to Quaternary.

REFERENCES

BERGER W. 1951. Pflanzenreste aus dem tortonischen Tegel von
Theben — Neudorf bei Pressburg. Sitzungsberichte der Gsterrei-
chische Akademie der Wissenschaften, Math. — Nat. Klasse, 160:
273-278.

375

HEER O. 1855. Flora tertiaria Helvetiae I, Winterthur, 1-111.

KOVAR J. 1982. Eine Blétter-Flora des Egerien (Ober Oligozin) aus
marinen Sedimenten der Zentralen Paratethys im Linzer Raum
(Osterreich). Beitr. Paliont. Osterr., 9: 1-209.

KNOBLOCH E. 1969. Tertidre Floren von Méahren, Brno: 1-201.

LEHOTAYOVA M. 1977. New data on calcareous nannoflora in pe-
lites of the brick-kiln at Devinska Nova Ves. Zapadné Karpaty,
sér. paleontoldgia, 2-3: 175-187.

SCHAFFER F. 1898. Der marine Tegel von Theben-Neudorf in Un-
garn. Jahrb. d. Geol. R. A. 47(3, 4): Wien, 533-548.

SVAGROVSKY J. 1981. Lithofazielle Entwicklung und Mollusken-
fauna des oberen Badeniens (Miozédn M4d) in dem Gebiet Brati-
slava — Devinska Nova Ves. Zapadné Karpaty, sér. paleontologia,
7: 5-204.

THENIUS E. 1952. Die Saugetierfauna aus dem Torton von Neudorf

an der March (CSR). Neues Jb. Geol. u. Paliontol. Abh., 96(1):
27-136.

TOULA F. 1900. Uber den marinen Tegel von Neudorf an der March.
Verh. d. Vereins f. Natur u. Heilkunde zu Pressburg: 1-30.

ZAPFE H. 1950. Die Fauna der miozénen Spaltenfiillung von Neudorf
an der March (CSR). Carnivora, Chiroptera. Sitzungsber. Osterr.
Akad. d. Wiss. Math. — Naturwiss. KI. 1, 159: 51-64.

ZASTAWNIAK E. & WOROBIEC G. 1997. Szczatki roslin towarzy-

szace ichtiofaunie w oligocenskich wapeniach jasielskich w Sob-
nowie koto Jasta. Przeglad Geologiczny, 45(9): 875-879.



376

PLATES

Plate 1

Cystoseirites altoaustriacus Kovar, x 1

3. Algites sp., x 1

1

2

4 Picea sp. cone, % 1
5 Acer sp. fruit, x 2
6

, 7, 8. Zelkova zelkovaefolia (Ung.) Buzek et Kotlaba, x 1
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Plate 2

Magnolia dianae Ung., x 1
Quercus pseudocastanea Goepp., x 1

Dicotylophyllum sp., % 1

Ll

Juglans acuminata A. Br., x 1



Plate 2 379

V. Sitar & M. Kovdcova-Slamkova
Acta Palaeobot. Suppl. 2



380

Plate 3

Betula macrophylla (Goepp.) Heer, x 1

Platanus platanifolia (Ett.) Knobl., x 1

Acer integerrimum (Viv.) Mass., x 1

Platanus neptuni (Ett.) Blizek, Holy et Kvacek, x 1
Pinelea oeningensis (A. Br.) Heer, x 2

Sapindus falcifolius A. Br. x 1

Fraxinus cf. praedicta Heer, fruit x 2

Juglans acuminata A. Br., x 1

A S A U o b o

cf. Pterocarya sp., x 1

—_
e

Carpinus grandis Ett., x 1
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Plate 4

x 1000
1.

Inaperturopollenites hiatus (Potonié) Thomson et Pflug
Inaperturopollenites dubius (Potonié et Venitz) Thomson et Pflug
Tsugaepollenites spinosus (Doktorowicz-Hrebnicka) Stodkowska

Tsugaepollenites viridifluminipites (Wodehouse) Potonié
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Plate 4

V. Sitar & M. Kovacova-Slamkova
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x 1000

~N AN W W N

Pinuspollenites alatus (Potonié¢) Planderova
Pinuspollenites labdacus (Potoni¢) Raatz ex Potonié
Pinuspollenites peuceformis (Zaklinskaja) Planderova
Pinuspollenites sp.

Podocarpidites libellus (Potonié) Krutzsch
Podocarpidites nageiaformis (Zaklinskaja) Krutzsch

Plate 5



385

Plate 5

V. Sitar & M. Kovacova-Slamkova
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Plate 6

x 1000
1. Abiespollenites sp.

2. Abiespollenites maximus Krutzsch
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Plate 7

x 1000

2. Caryapollenites simplex (Potonié) Raatz
Juglanspollenites cf. verus Raatz
Myricipites bituitus (Potonié) Nagy
Myricipites microcoryphaeus (Potonié) Stodkowska
Ulmipollenites undulosus Wolff
Carpinipites cf. carpinoides (Pflug) Nagy

P N AN AW

h

Pterocaryapollenites stellatus (Potoni¢) Thiergart

10.  Intratriporopollenites cordataeformis (Wolff) Mai

11.  Faguspollenites crassus Nagy

12.  cf. Nyssapollenites analepticus (Potonié) Planderova

13.  Quercoidites henrici (Potoni¢) Potonié, Thomson, et Thiergart
14.  Tricolporopollenites sp.

15.  llexpollenites margaritatus (Potonié) Raatz

16.  Chenopodipollis multiplex (Weyland et Pflug) Krutzsch



Plate 7 389

V. Sitar & M. Kovdcova-Slamkova
Acta Palaeobot. Suppl. 2




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (Photoshop 5 Default CMYK)
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


