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The evolution of the Late Badenian calcareous nannofossil assemblages as a reflexion
of the palaeoenvironmental changes of the Vienna Basin (Devinska Nova Ves - clay pit)

Abstract: This paper discusses the results of the calcareous nannofossils study from the Studienka Formation of the Vienna
Basin, locality Devinska Nova Ves - clay pit (section DNV 1). Quantitative analysis of nannofossil assemblages from the sixty
nine samples of the studied profile were performed. The age of sediments was determined as Late Badenian and correlated
with NN6 Discoaster exilis Zone.

Abundance patterns indicate: (1) prevailing of small Reticulofenestra over Coccolithus pelagicus (indicating nearshore en-
vironment with nutrient supply); (2) abundance of Holodiscolithus macroporus, low abundance of sphenoliths and rare
discoasterids (cooling trend); (3) local enrichment of species Helicosphaera carteri, H. wallichii and Syracosphaera pulchra
(eutrophy); (4) higher abundance of Braarudosphaera bigelowii bigelowii, B. bigelowii parvula (salinity decrease); (5) locally
higher abundance of helicospherids and reworked nannofossils (higher turbulence of palaeoenvironment). Increased
abundances of the species Holodiscolithus macroporus were noticed and quantified for the first time in the Upper Badenian
sediments of the Central Paratethys. Cluster analysis was performed on the assemblage data. Four groups related to differ-
ent temperature, trophic and salinity conditions have been distinguished.

Key words: Vienna Basin, Studienka Formation, Devinska Nova Ves - clay pit, Late Badenian, calcareous nannofossils, sta-
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Clénok prezentuje vysledky detailného $tudia vapnitych
nanofosilii ziskanych z miocénnych sedimentov studien-
¢anského stuvrstvia na lokalite Devinska Nova Ves — tehelnia,
situovanej na vychodnom okraji slovenskej ¢asti Viedenskej
panvy (Obr. 1). Sedimenty na lokalite st zastdpené sedymi
az zelenkastymi vépnitymi ilmi s ojedinelymi vlozkami slie-
fiovca sivej farby s horizontdlnou vrstevnatostou. Boli v nich
najdené kostry ryb (Heckel, 1850, 1856; Heckel & Kner,
1861), otolity (Horak, 1985), jezovky, lastarniky, ulitniky a
mikrofosilie (Sieber, 1934; Ondrejickovd, 1971; Lehotayova,
1977, 1989; Laurencikova, 1978; Svagrovsk}'r, 1981; Zlinsk4,
1987; Hudackova & Kovae, 1993; Tomasovych, 1998; Kovac
etal, 2007), sisky a iné asti rastlin (Berger, 1951; Sitdr &
Kovacovi—Slamkovd, 1999). Cinturova (1990) zazname-
nala prvy nalez sépie na Slovensku (Sepia vindobonensis
Schloenbach, 1869). Medzi najnovsie price zaoberajtce sa
touto lokalitou patria publikdcie Hudd¢kova & Spezzaferi
(2002), Hud4¢kova et al., (2003), Kovacova et al. (2008),
Kovacova & Hud4ckova (2009), diplomové prace Koubovd
(2006) a Jamrich (2008).
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Obr. 1. Lokalizécia profila DNV 1 - teheliia.
Fig. 1. Localization of DNV 1 - clay pit.

2. METODY

V studovanom profile tehelne Devinska Nové Ves (profil DNV
1) bolo odobratych 69 vzoriek z hibkového intervalu 0,1-2,8 m a
5,2-9,2 m. Hustota odberu vzoriek bola 10 cm (Obr. 2). Vépnité
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Obr. 2. Litologicky profil odkryvu DNV 1 - tehelna s rozlozenim klastrov, vzorka 8,8 m - outlier.

Fig. 2. Lithological profile of the DNV 1 - clay pit section, with distribution of clusters, sample 8.8 m - outlier.
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Hodnoty indexov diverzity v profile DNV 1
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Obr. 3. Grafhodnoét diverzity a dominancie v profile DNV 1 - teheliia.
Fig. 3. Diversity and dominance graph of the DNV 1 - clay pit section.

nanofosilie boli $tudované v praskovych prepardtoch priprave-
nych metédou dekanticie, ked' suspenziu vytvorenu zaliatim
3 g rozdrvenej horniny destilovanou vodou do vysky 4,5 cm
zbavujeme hrubej a lahkej frakcie. Hruba frakcia klesne na dno
skimavky po 3 minttach, jemna frakcia (okolo 2 pm) sa usadi
po 45 minutach. Suspenzia je nakvapkand na podlozné sklicko
po klesnuti hrubej frakcie a po vysu$eni pripravend na pozorova-
nie pod svetelnym polariza¢nym mikroskopom Olympus BX 50
pri zvac$eni 1250x. Pre tcely kvantifikdcie ziskanych miocén-
nych taxénov bolo z kazdej vzorky napo¢itanych 200 jedincov.
Na spracovanie idajov boli pouzité programy Microsoft Excel,
Microsoft Access (databdza upravena Hudd¢kovou & Hudédckom,
2001), PAST - Paleontological Statistics, ver. 1.70 (Hammer et
al,,2001) a POLPAL (Walanus & Nalepka, 2006).

3. VYSLEDKY

V s$tudovanych vzorkich maju dominantné zastipenie na-
sledovné druhy: Reticulofenestra haqii (3 az S pm), R. minuta
(< 3 um), Coccolithus pelagicus, Holodiscolithus macroporus
a Syracosphaera pulchra (Apendix, Tab.la-d, 2). V predlozenej
précije prvykrat zaznamenang, kvantifikovand a interpretovand
zvy$end abundancia Holodiscolithus macroporus v sedimentoch
vrchnobddenského veku. V profile st pozorované zvysené hoj-
nosti H. macroporus takmer stvislo od bazy, od vzorky 57/24
(¢islo vzorky/pocet jedincov) po vzorku 33/33, s maximom vo
vzorkdch47/33 a33/33, avintervale vzoriek od 25/14 po 17/29,
s maximom vo vzorke 18/42 a 19/51. Pomerne ¢asto sa v skuma-
nych vzorkdch vyskytuja aj druhy Helicosphaera carteri (55/19),
H. wallichii (39/16), Rhabdosphaera sicca (66/13), Sphenolithus
abies (14,15,56/8), Umbilicosphaera rotula (51/12), Pontosphaera
multipora (35,39/7), Braarudosphaera bigelowii bigelowii (57/11)
a B. bigelowii parvula (16/16) (Apendix, Tab.1a-d).

Ostatné formy sa vo vzorkach nachédzaji len v malom po¢-
te (od 1 po 6 exemplarov na vzorku) — Calcidiscus leptoporus,
Calciosolenia murrayi, Coccolithus miopelagicus, Coronocyclus

hibka

nitescens, Cyclicargolithus floridanus, Discoaster deflandrei, D.
variabilis, Lithostromation perdurum, Perforocalcinella fusiformis,
Scyphosphaera sp., Micrantolithus vesper, M. flos a Thoracosphaera
spp. Ojedinelo st zastipené markerové druhy zény vapnitého
nanoplankténu NN6 ako Discoaster exilis (4/1), Calcidiscus
premacintyrei (55,59/2), Triquetrorhabdulus rugosus (35/2), T.
milowii, T. rioi a Orthorhabdus serratus (19,27,33, 44,46, 51, 52,
56, 67,68/1) (Apendix, Tab.la-d, 2).

Okrem autochténnych nanofosilii vrchnobadenského veku
boli vo vzorkach identifikované redeponované nanofosilie spod-
nomiocénneho, paleogénneho a kriedového veku (Apendix,
Tab.3a-b).

3.2. Biostratigrafia

Zistené spolocenstvo mozno priradit k nanoplankténovej zone
NN6 Discoaster exilis, nakolko vo vzorkach studovaného profi-
lu v najbazalnejsej ¢asti nebolidentifikovany druh Sphenolithus
heteromorphus, ktorého LO (posledny vyskyt) indikuje vrch-
nu hranicu z6ny NNS Sphenolithus heteromorphus a su¢asne
bazu z6ny NN6 Discoaster exilis (Martini, 1971). Sphenolithus
heteromorphus bol dalej pozorovany len po jednom exempla-
re vo vzorkach 4, 17 a 31; dva exemplare vo vzorkdch 15 a 37.
Povazujeme ho za redepozit vzhladom k tomu, Ze vo vzorke 37
je uz zasttipeny Triquetrorhabdulus rugosus, ktorého FO (prvy
vyskyt) sa $tandardne uvddza v spodnej ¢asti zény NN6 (Young,
1998;2010).

Biostratigrafické zavery na zaklade vépnitych nanofosilii
st korelované s dierkavcami. Z6na Bulimina-Bolivina (Grill,
1941) a benticky druh Pappina neudorfensis (Toula) potvrdzu-
ji neskorobddensky vek studovanych sedimentov (Kovacové
& Hud4gkovd, 2009).

3.3. Vysledky $tatistickych analyz
Sucastou $tudia bolo $tatistické vyhodnotenie spolo¢enstiev
vépnitych nanofosilii. Prostrednictvom grafov diverzity, domi-
nancie a klastrovych analyz boli interpretované trendy paleo-
prostredia povrchovych vodnych més.
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Obr. 4. Schéma vertikalnej distribucie a abundancie autochténnych vapnitych nanofosilii.

Fig. 4. Vertical distribution and abundance scheme of the autochthonous calcareous nannofossils.

Na zéklade vypoctu diverzity boli zistené jej najvyssie hod-
noty vo vzorkach 23 (D = 2,12); 18-21 (D = 2,063-2,097)
a 66 (D = 1,989), a dominantné zastdpenie Reticulofenestra
hagii (Obr. 3, 4).

Klastrovou analyzou boli vzorky usporiadané do 4 klastrov
(A, B, C,D) nahladine podobnosti -150. Vstupn4 matica pozo-
stévala z abundancie taxénov usporiadanych do ekologickych
skupin. Ako zdruzovaci algoritmus bola pouzitd Wardova me-
téda (Hebak & Hustopecky, 1987). Vzorka z hibky 8,8 m nebola
zaradend do Ziadneho klastra (nesplnenie standardnej abun-
dancie 200 jedincov pre ochudobnené spolo¢entvo vapnitych
nanofosilii v analyzovanej vzorke).

Klaster Amozno charakterizovat popri dominancii Reticulo-
fenestra haqii aj najvy$$ou abundanciou Holodiscolithus macropo-
rusvprofile. Braarudosphaera bigelowii bigelowii, B. bigelowii par-
vula, Coccolithus pelagicus, Helicosphaera carteri, Reticulofenestra
minuta, R. pseudoumbilicus, Rhabdosphaera sicca, Sphenolithus
abies, Syracosphaera pulchra a Umbilicosphaera rotula dosahuju
tiez pomerne vysoké hodnoty abundancie. V tejto skupine boli
pozorované najvyssie pocty redeponovanych nanofosilii krie-
dového a paleogénneho veku.

Klaster B sa odli$uje od predchddzajuceho niz$im poc¢tom
Reticulofenestra haqii, R. minuta, R. pseudoumbilicus, Holodisco-
lithus macroporus, Rhabdosphaera sicca a Syracosphaera pulchra.
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Vyssie hodnoty abundancie ako v klastri A méa Coccolithus
pelagicus. Helicosphaera wallichii, Braarudosphaera bigelowii
parvula a Pontosphaera multipora dosahuji najvyssie hodnoty
v profile.

Vsetky hore menované druhy mozno néjst aj v klastri C
s dominanciou druhu Reticulofenestra haqgii (najvy$ou v rdm-
ci studovaného profilu); Coccolithus pelagicus dosahuje po-
dobné hodnoty ako v klastroch A a B; nizka abundancia sa
prejavuje u druhov Rhabdosphaera sicca, Sphenolithus abies a
Holodiscolithus macroporus. Helicosphaera carteri mé podobné
hodnoty abundancie ako v klastri A. Lokalne je pozorované
zvy$enie poctu jedincov Braarudosphaera bigelowii bigelowii aj
Coccolithus pelagicus. Pocet exemplarov Braarudosphaera bige-
lowii parvula, Helicosphaera wallichii a Syracosphaera pulchra je
podobny ako vklastri A. Pozorované je zvic¢sa nizke zastupenie
Umbilicosphaera rotula, Pontosphaera multipora dosahuje naj-
niz$ie hodnoty abundancie. Vo vzorke ¢islo 4 bol uréeny jediny
exempldr Discoaster exilis v profile.

V klastri D dominuje Reticulofenestra hagii. V ramci profilu
sa tu najpocetnejsie vyskytuje Syracosphaera pulchra, najme-
nej Coccolithus pelagicus a Braarudosphaera bigelowii parvula.
Hodnoty podobné ako v klastri A dosahujt Pontosphaera mul-
tipora, Sphenolithus abies a Rhabdosphaera sicca. V tejto skupine
bol pozorovany jeden exempldr Discoaster variabilis (67/1).

Nazéklade rozlozenia klastrov v profile boli vy¢lenené useky
(Obr. 2). Prvy tisek od bazy studovaného profilu 9,20 po 8,20 m
je charakterizovany striedanim vzoriek klastrov C a D, vjednom
pripade je zastupeny klaster A. V druhom useku 0d 8,2 do 7,5 m
je pozorované zastupenie vzoriek patriacich klastrom A a B.
Treti usek vintervale 7,5 az 6,6 m obsahuje vzorky klastrov A, C,
aD. Vo $tvrtom tseku 6,6 az 5,8 m prevazuju vzorky klastra B
apojednejzklastrovAaD.Piaty usek od 5,8 do 5,2 m obsahuje
klastre A a C a vjednom pripade klaster D. V Siestom tseku
vintervale od 2,8 do 1,9 m sa striedaji vzorky klastrovAa Ca
vjednom pripade D. V siedmom tseku od 1,9 do 0,1 m st vzorky
klastrov C aD avjednom pripade A aB.

4. DISKUSIA
Doélezitou ¢astou diskusie je objasnenie environmentalnych
charakteristik najvyraznejsie zastupenych druhov v $tudo-
vanom profile. Vo vzorkach su pozorované podobné spolo-
¢enstvd, odli$né su len proporéné zastupenia jednotlivych
taxonov. Paleoekologické interpretdcie mozno odvodzovat
na zaklade prevlddania drobnych retikulofenestrid (Reticulo-
fenestra haqii, R. minuta) nad Coccolithus pelagicus, z varicii
hojnosti Holodiscolithus macroporus, Syracosphaera pulchra,
Rhabdosphaera sicca, Pontosphaera multipora, Sphenolithus
abies, helikosferid (Helicosphaera carteri, H. walbersdorfen-
sis, H. wallichii), braarudosferid (Braarudosphaera bigelowii
bigelowii, B. bigelowii parvula) a redeponovanych nanofosilii
kriedového, paleogénneho a spodnomiocénneho veku.
Kvantifikované abundancie Holodiscolithus macroporus
umoznili potvrdit pomerne vysoké zastipenie tohto druhu
v niektorych vzorkdch profilu DNV 1 - tehelria. Lehotayova
(1989) indikovala znizenie teploty povrchovych vodnych mas
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v obdobi neskorého badenu préave na zdklade vyskytu H. mac-
roporus ako chladnovodného druhu (Cohen, 1964). Mihajlo-
vi¢ & Knezevi¢ (1989) taktiez uvadzaju celkom &asté vyskyty
H. macroporus v sedimentoch vrchnobédenského veku z vrtov
v oblasti Belehradu.

Marunteanu (1999 — oblast Vychodnych Karpét) vy¢lenila
v ramci vrchnej ¢asti zony NN6 podzénu NN6b Syracolithus
dalmaticus, ktort mozno korelovat s intervalom z6ny NNG6, za-
chytenom na $tudovanom useku profilu na lokalite Devinska
Nova Ves — teheliia. Formy uvadzané vo fotodokumentdcii ako
Syracolithus dalmaticus povazujeme za Holodiscolithus macropo-
rus ( = mladsie synonymum Syracosphaera schilleri). Dévodom
vy¢lenenia podzény bolo pravdepodobne vyrazné zastipenie
Holodiscolithus macroporus v spolo¢enstvach vipnitych nanofo-
silif (Obr. 5). Kvantitativne tidaje vak v spominanej praci nie st
uvedené. Marunteanu et al. (1999) pod4vaji detailnejsie roz¢le-
nenie z6ny NN6 na NN6a-d. Podzéna Syracolithus dalmaticus
tuma oznacenie NN6c.

Ozdinova (2008a, b) uvadza vertikalnu distribtciu Holodis-
colithus macroporus v priebehu z6n NN5 a NN6 vrtu Gajary
23 (Viedenska panva), NN6 vo vrte Cifer 1 a NNS a7z NN6
vo vrte SV 8 Semerovce (Dunajska panva). Pocet jedincov H.
macroporus vo vzorkich vak nie je samostatne kvantifikovany
ainterpretovany.

Holodiscolithus macroporus mé stratigrafické rozpitie od
paleocénu (NP9) po pliocén (NN18) (Young, 2010). Zvysené
abundancie H. macroporus by mohli indikovat redepoziciu zo
star$ich sedimentov. Tento ndzor v§ak vyvracia nizky pocet re-
deponovanych nanofosilii paleogénneho a spodnomiocénneho
veku v $tudovanych vzorkich (Apendix, Tab.3b). Mozno teda
uvazovat o ich autochténnej pozicii, ¢o potvrdzuju vyskyty na
rovnakej stratigrafickej irovni aj vinych oblastiach Paratetydy
(Mihajlovi¢ & Knezevi¢, 1989; Marunteanu, 1999; Marunteanu
etal., 1999). Zvysené abundancie H. macroporus na studovanom
profile DNV 1 povazujeme podobne ako Lehotayova (1989) za
prejav ochladenia vodnych més.

Coccolithus pelagicus je povazovany za vyznamného paleo-
ekologického indikdtora (Hagq et al., 1977). Tento druh je hoj-
ny v chladnej vode (Okada & McIntyre, 1979; Winter et al.,
1994; Cori¢ & Hohenegger, 2008). Vyskytuje sa v teplotnom
rozmedzi medzi -1,5 az +15 °C, s najvy$$imi abundanciami
pri teplote vody od +2 do +12 °C (Cori¢ & Rogl, 2004). Cori¢
& Hohenegger (2008) uvadzajt, ze vyssie proporcie tohto
druhu indikuju vys$si obsah Zivin a eutrofické podmienky.
Podla prac Spezzaferri & Cori¢ (2001) a Tomanové Petrova
& Svabenicka (2007) hojnost Coccolithus pelagicus dokumentuje
pribrezné prostredie s prisunom Zivin a intenzivny upwelling. V
spolo¢enstvich vépnitych nanofosilii studovaného profilu tvori
Coccolithus pelagicus priemerne 20%, ¢o je abundancia, ktoru
nemozno povazovat za dokaz ochladenia a upwellingu ako je
uvddzané v texte vyssie.

Sphenolithaceae indikujt teplovodné a eutrofické prostredie
(Perch-Nielsen, 1985). Prevazne nizke abundancie Sphenolithus
abies moézu v naSom pripade naznac¢ovat relativne chladnejsie
povrchové vody.

Rod Discoaster je vSeobecne povazovany za hojny v oli-
gotrofickych, teplych a hlbokooceanskych vodach (Cori¢ &
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Obr. 5. Vysvetlivky k obrazku. Skéla 1 mikrén.

Fig. 5. Figure explanations. Scale bar 1 microne.

1 - Coccolithus pelagicus (Wallich, 1877) Schiller, 1930; 2 - Calcidiscus premacintyrei Theodoridis, 1984; 3 - Umbilicosphaera rotula (Kamptner, 1956) Varol,
1982; 4 - Reticulofenestra minuta Roth, 1970; 5 - Reticulofenestra haqii Backmann, 1978; 6 - Reticulofenestra pseudoumbilicus (Gartner, 1967b) Gartner,
1969¢; 7 - Helicosphaera carteri (Wallich, 1877) Kamptner, 1954; 8 - Helicosphaera wallichii (Lohmann, 1902) Boudreaux & Hay, 1969; 9 - Pontosphaera
multipora (Kamptner, 1948) Roth, 1970; 10 - Syracosphaera pulchra Lohmann, 1902; 11, 12 - Holodiscolithus macroporus (Deflandre in Deflandre & Fert, 1954)
Roth, 1970; 13 - Calciosolenia murrayi Gran, 1912; 14 - Rhabdosphaera sicca (Stradner, 1963) Fuchs & Stradner, 1977; 15 - Braarudosphaera bigelowii parvula
Stradner, 1960; 16 - Braarudosphaera bigelowii bigelowii (Gran&Braarud, 1935) Deflandre, 1947a; 17, 18 - Sphenolithus abies Deflandre in Deflandre and
Fert,1954; 19 - Triquetrorhabdulus rugosus Bramlette & Wilcoxon, 1967a; 20 - Triquetrorhabdulus rioi Olafsson, 1989; 21- Orthorhabdus serratus Bramlette

& Wilcoxon, 1967a; 22, 23 - Micrantholithus flos Deflandre in Deflandre & Fert, 1954; 24 - Micrantholithus vesper Deflandre in Deflandre & Fert, 1954; 25 -

Coronocyclus nitescens (Kamptner, 1956) Bramlette & Wilcoxon, 1967a.
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Hohenegger, 2008). Ojedinely vyskyt diskoasterov v $tudo-
vanom profile potvrdzuje pribrezné prostredie a chladnejsie
povrchové vody.

Na trend ochladzovania v obdobi neskorého badenu, ktory
ndm v $tudovanom profile indikuju abundancie Holodiscolithus
macroporus, ojedinelé diskoastery a nizke hojnosti Sphenolithus
abies, poukazujti aj iné organické skupiny (Hudéackovd
& Spezzaferi, 2002; Hudackovid et al., 2003; Koubovd, 2007;
Kovacova et. al., 2008; Kovacova & Hudackova, 2009) — dier-
kavce s pomerne stalou prevahou Globigerina bulloides a vapnité
dinocysty nastupom tabuldtnych dinoflagelat reprezentovanych
druhmi Calciodinellum limbatum, C. aff. operosum, Juergenella
remanei, Caracomia arctica forma duplicata a C. arctica forma
spinosa (Streng et al., 2009).

Zaznamenané ochladenie povrchovych vodnych mas je ko-
relovatelné s globalnym ochladenim pozorovanym v strednom
miocéne svetovych ocednov (Flower & Kennett, 1994), ktoré
ako bolo potvrdené aj na zdklade ziskanych izotopovych dat
ovplyvnilo vyvoj teploty vo Viedenskej panve a inych ¢astiach
Centrélnej Paratetydy (Predkarpatskd panva, Karpatskd pred-
hlben, Panénska panva) (Hudackova et al., 2003; Baldi, 2006;
Kovacovd, 2008; Kovacova et al., 2008).

Drobné retikulofenestridy dominuji nanoplankténovym
spolo¢enstvim pozdiz kontinentalnych okrajov (Hagq, 1980;
Cori¢ & Hohenegger, 2008). Andreeva-Grigorovich (1998) po-
vazuje rozkvet drobnych retikulofenestrid za prejav stresovych
podmienok prostredia ako zniZenie salinity a teploty. Wade
& Bown (2006) opisuju ich toleranciu na brakické az hypersa-
linné prostredia. Rozkvet drobnych druhov Reticulofenestra spp.
je vSeobecne povazovany za indiciu zmien v Zivinovej dynamike
(Gartner et al., 1983; Tomanova Petrova & Svabenickd, 2007;
Holcova & Zagorsek, 2008). Ndzory autorov na interpretdciu zi-
vinovych podmienok pocas rozkvetu drobnych Reticulofenestra
spp. sa lisia. Niektori povazuju vysoké abundancie drobnych
retikulofenestrid za indiciu oligotrofickych podmienok (Cori¢
& Rogl, 2004; Holcova & Zagorsek, 2008). Druhd moznd in-
terpretdcia je prezentovand v pracach Negri & Villa (2000) a
Holcov4 & Zagorsek (2008), ktori tento jav povazuju za typic-
ky pre oblasti vystupnych hlbinnych prudov a obdobia vysokej
produktivity. Dominanciu Reticulofenestra haqii pozorovant
na profile DNV 1 - teheliia mozno dat do suladu s poslednym
hore uvddzanym ndzorom. Potvrdzuju to aj prace Huddc¢kova
etal. (2003), Koubova (2006), Kovacova (2008), Kovacovd et
al. (2008) a Kovacové & Hud4ckova (2009), ktoré informujt o
hojnom vyskyte planktonickej foraminifery Globigerina bulloi-
des (d’Orbigny) charakterizujtcej eutrofické prostredie.

Vo vzorkéch $tudovaného profilu mozno pozorovat lokal-
ne zvy$ené abundancie Syracosphaera pulchra, ktord sa podla
pozorovani Andruleita & Rogalla (2002) viaze na pribrezné
podmienky s vysokou dostupnostou zivin.

Braarudosphaera bigelowii bigelowii preferuje brakické prostre-
die (Bukry, 1974). Podla Baldi-Béke (1984) ide o pribrezné for-
my s toleranciou k poklesu salinity. Svabenicka (1999) uvidza
rozkvet Braarudosphaera bigelowii bigelowii v epikontinental-
nych morskych sedimentoch vrchnoturénskeho veku Ceskej
kriedovej panvy, ktory bol spésobeny prinosom terigénneho
materidlu do panvy. Tomanova Petrova & Svabenicka (2007)
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povazuju reprezentantov ¢elade Braarudosphaeraceae za indi-
kétorov plytkovodnych epikontinentélnych mori a $elfovych ob-
lasti. Lokélne zvy$enie hojnosti braarudosferid na $tudovanom
profile interpretujeme ako nésledok zmeny v salinitnom rezime
panvy na hyposalinny, ktory mohol byt sposobeny zvysenou
eutrofikdciou prostredia vplyvom prinosu kontinentélnych vod
bohatych na ziviny alebo pribrezného upwellingu.

Zvy$eny vyskyt jedincov ¢elade Helicosphaeraceae signa-
lizuje plytkomorské prostredie pod vplyvom vzostupnych hl-
binnych pradov (Perch-Nielsen, 198S; Cori¢ & Hohenegger,
2008). Vyskumy zijucich exempldrov Helicosphaera car-
teri z Atlantického ocednu (Mclntyre & B¢, 1967; Okada
& Mclntyre, 1979) a Tichého ocednu (Okada & Honjo, 1973)
dokazuju, ze tento druh méze tolerovat rozsahy teplot od 5°C do
30°C (Okada & McIntyre, 1979). Cori¢ & Hohenegger (2008)
spdjaju lokélne navy$enia abundancie helikosfér so zvy$enou
turbulenciou prostredia.

Pontosphaeraceae st typické pre hemipelagické, pribrezné
prostredie (Perch-Nielsen, 1985; Chira, 2004), akym bolo aj
sedimenta¢né prostredie Studovanej lokality.

Lokalne zvy$ené hojnosti redeponovanych nanofosilii v §tu-
dovanom profile mézu byt spdsobené viacerymi pri¢inami (tur-
bulenciou vodnych ms a kontinentilnym prinosom).

Ziskané klastre mozno na zdklade environmentalnych na-
rokov druhov dominujtcich vo vzorkich profilu interpretovat
nasledovne:

Klaster A: Tento klaster poukazuje na podmienky pribrez-
ného prostredia s lokdlnymi indiciami hyposalinity, s dostup-
nostou zivin, trendom ochladenia a prejavmi turbulencie povr-
chovych vodnych mas.

Klaster B: Oproti klastru A pozorujeme niz$ie zastupenie
chladnovodného druhu, jemne zvysent turbulenciu prostredia,
dostupnost zivin a lokdlne prejavy zniZenia salinity.

Klaster C: Odréza pribrezné prostredie, teplejsie v porovnani
sklastrami A a B, s lokdlnymi indiciami hyposalinity a mierneho
prehibenia v porovnani s tymito klastrami.

V klastri D sa odrazaju podobné podmienky ako v klastri C
s miernymi odli$nostami, s normalnymi salinitnymi pomermi
prostredia, s trendom zvy$enej eutrofie v porovnani s ostatnymi
klastrami.

Nazéklade oscildcie klastrov v profile mozno v useku 9,20 po
8,00 m uvazovat o normélnych podmienkach pribrezného mor-
ského prostredia s lokdlnym znizenim salinity v 8,0 m, indiciou
ochladenia na 8,4 m a dobrou dostupnostou Zivin. V useku od
7,3 do 7,1 m pretrvévaju normalne podmienky povrchovych vod
a dobré dostupnost zivin, predpokladat mozno zniZzenie salinity
na drovni 7,1 m. V useku 7,0 m do 6,6 m sa striedaji eventy
ochladenia a zvy$enia teploty povrchovych vodnych mas, pri
znizenej salinite a dostupnosti Zivin. V nadloznom useku 6,5 az
5,8 mide o chladnej$iu periédu s trendom oteplenia na Grovni
6,4 m. Tento usek poukazuje na zvy$end turbulenciu prostre-
dia. Najvyssie hodnoty abundancie Braarudosphaera bigelowii
parvulav profile mézu byt indiciou hyposalinity. Vaseku od 5,7
do 5,2 m sa prejavujui oscildcie trendov zniZenia a zvy$enia tep-
loty, dostupnosti zivin a zvysenia turbulencie prostredia. Usek
vintervale od 2,8 az 1,8 m poukazuje na podmienky pribrez-
ného prostredia pod vplyvom chladnej$ich povrchovych vod-



nych més, s dostatkom Zivin a v hibkach 2,1 22,0 m s prejavmi
znizenej salinity vplyvom vyssieho pritoku sladkej vody, s ¢im
pravdepodobne stvisi aj zdznam najvyssieho poétu redepozitov.
V tseku profilu od 1,7 po 0,1 m uz nie su dékazy ochladzovania,
lokdlne sa prejavuje pokles salinity (1,6 m), ob&asne vyssie po¢-
ty redeponovanych nanofosilii (1,7 az 1,4; 0,8; 0,5; 0,42 0,1 m).

5.ZAVER

Zo sedimentov studien¢anského suvrstvia Viedenskej panvy na
profile DNV 1 bolo ziskanych 69 vzoriek metddou velmi hustého
odberu (interval odberu 10 cm). Poskytli pomerne dobre zacho-
vané spolo¢enstvé vépnitych nanofosilii vrchnobddenskej zony
NNG6 Discoaster exilis s dominanciou Reticulofenestra hagii a za-
stupenim Braarudosphaera bigelowii bigelowii, B. bigelowii parvula,
Coccolithus pelagicus, Holodiscolithus macroporus, Helicosphaera
carteri, H. walbersdorfensis, H. wallichii, Pontosphaera multipora,
Rhabdosphaera sicca, Sphenolithus abies, Syracosphaera pulchra,
Umbilicosphaera rotula a s redeponovanymi nanofosiliami krie-
dového, paleogénneho a spodnomiocénneho veku.

Spolo¢enstva vapnitych nanofosilii poukazuju na pribrezné
prostredie s oscildciami v teplotnom (varidcie v abundanciich
chladnovodného indikétora Holodiscolithus macroporus, ojedi-
nelé zastdpenie diskoasterov, nizky pocet sfenolitov) a salinit-
nom rezime (hyposalinitu indikujt zvy3enia hojnosti braaru-
dosferid), s dostato¢nym prisunom Zivin (vysoké abundancie
Reticulofenestra haqii, R. minuta, zvySenie hojnosti Syracosphaera
pulchra) as prejavmi turbulencie povrchovych vod (helikosferi-
dy, lokalne zvy3end abundancia redeponovanych nanofosilii).

Prvykrat boli zaznamenané, kvantifikované pomerne vyrazné
abundancie Holodiscolithus macroporus v sedimentoch vrchno-
béadenského veku Centralnej Paratetydy, ktoré povazujeme za
prejav ochladenia vodnych mds v suvislosti s globalnym ochla-
denim, pozorovanym v strednom miocéne svetovych ocednov
(strednomiocénny klimaticky prechod, MMCT), ktoré ovplyv-
nilo vyvoj teploty vo Viedenskej panve a aj v inych castiach
Centrélnej Paratetydy (Predkarpatska panva, Karpatsk4 pred-
hlben, Panénska panva).

V praci bola na zéklade kvantitativnych udajov prevedend
klastrové analyza, ktorou boli zoskupené vzorky s podobnymi
spolo¢enstvami do 4 klastrov (A, B, C, D). Vertikalna distribu-
cia vygenerovanych klastrov v §tudovanom profile umoziiuje
pozorovat tiseky s prevladanim jedného klastra (klaster D od
9,2 po 8,90 m, klaster B od 6,3 po 5,8 m, klaster A od 1,8 po 2,7
m, klaster C od 1,1 po 0,1 m) a dseky s ¢astym striedanim sa
roznych klastrov, ktoré odrazaju rozdielnu dynamiku trendov
vyvoja paleoenvironmentélnych podmienok.

Studovany profil DNV 1 s vyhodnotenim distribtcie a kvan-
titativneho zastipenia védpnitych nanofosilii prispieva k inter-
preticii charakteristiky paleoprostredia neskorobadenského
bazénu Viedenskej panvy a predstavuje primérny korela¢ny pro-
fil sedimentov vrchnobddenského veku na regionélnej Grovni.
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Summary: High resolution study of calcareous nannofossils from
the DNV 1 section of the Late Badenian Studienka Formation of the
Devinska Nova Ves - clay pit (eastern part of the Vienna Basin) was
performed. Calcareous nannofossils were obtained from the grey to
greenish calcareous clays. The density of sampling was 10 cm. Small-
sized reticulofenestrids (Reticulofenestra hagii, R. minuta) have majority
in all sixty nine studied samples. Dominance of placoliths of the genus
Reticulofenestra over Coccolithus pelagicus, presence of Holodiscolithus
macroporus, Syracosphaera pulchra, Braarudosphaera bigelowii bigelowii,
B. bigelowii parvula, Helicosphaera carteri, H. walbersdorfensis, H. wallichii,
Micrantolithus vesper, M. flos, Pontosphaera multipora, Rhabdosphaera
sicca, Sphenolithus abies, Umbilicosphaera rotula, Discoaster exilis, D. varia-
bilis and local higher abundance of reworked nannofossils of Cretaceous,
Paleogene and Lower Miocene was distinguished. Calcareous nannofos-
sils correlate with NN6 Discoaster exilis Zone (Martini, 1971) and forami-
niferal Bulimina-Bolivina Zone (Grill, 1941).

Calcareous nannofossils document coastal environment with nu-
trient supply (indicated by prevailing of small Reticulofenestra over
Coccolithus pelagicus), with cooling trend (abundance of Holodliscolithus
macroporus, low abundance of sphenoliths and rare discoasterids), with
increasing of eutrophy (local enrichment in species of Helicosphaera,
Syracosphaera pulchra), salinity diminution (higher number in species of
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Braarudosphaera), occasionally higher turbulence of surface water mass-
es (local slight increase of helicospherids and reworked nannofossils).
Abundance of the species Holodiscolithus macroporus was noticed
and quantified for the first time in the Upper Badenian deposits of the
Central Paratethys and reflects surface water masses cooling in con-
nection with global Middle Miocene cooling period (Middle Miocene
Climatic Transition, MMCT). This affected temperature evolution in
the Vienna Basin and also in the other parts of the Central Paratethys
(Forecarpathian Basin, Carpathian Foredeep, Panonian Basin). Another
organic groups - foraminifers with prevailing species Globigerina bulloi-
des and calcareous dinoflagellates with species Calciodinellum limbatum,
C. aff.operosum, Juergenella remanei, Caracomia arctica forma duplicata, C.
arcticaforma spinosa also pointed to decreasing temperature conditions
during the Late Badenian period in the studied section DNV 1.

Cluster analysis was performed on the quantitative assemblage data.
Four groups of samples (clusters A, B, C, D) related to different tempera-
ture, trophic and salinity conditions have been generated. The obtained
clusters could be interpreted on the base of envinronmental demands
as follows:

Cluster A: cooling trend, nutrient supply

Cluster B: lower abundance of cold water species in comparison to clus-
terA

Cluster C: warmer conditions in comparison to A and B clusters

Cluster D: similar to C cluster but normal salinity regime, higher eutro-
phic conditions

Vertical distribution of clusters in studied section alternates reflecting
changes in the palaeoenvironmental conditions. Some parts of the sec-
tion show dominance of a single cluster (cluster D 9,2 - 8,90 m, cluster B
6,3-5,8m, cluster A 1,8-2,7 m, claster C1,1-0,1 m). Other parts of the
section show frequent oscillation of different clusters, which documents
higher dynamic of palaeoenvironmental changes.

Studied profile DNV 1 with calcareous nannofossils distribution and
quantitative evaluation contributes to knowledge of the deposi-
tional conditions of the Upper Badenian Studienka Formation of the
Vienna Basin and can be used as a basic regional correlation profile.

Tab. 1a. Distribucia vapnitych nanofosilii na profile DNV 1 - teheliia, abecedne zoradené.

Tab. 1a. Distribution of calcareous nannofossils in the DNV 1 - clay pit, alphabetically arranged.

¢islo vzorky 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
hibka [m] 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1 1,1 1,2 1,3 14 1,5 1,6 1,7
Braarudosphaera bigelowii

bigelowii 0 0 0 0 0 0 0 0 1 1 0 1 4 1 0 2 7
Braarudosphaera bigelowii parvula 2 0 0 6 4 1 0 3 1 0 4 3 3 3 0 16 0
Calcidiscus leptoporus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Calcidiscus premacintyrei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Calciosolenia murrayi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Coccolithus miopelagicus 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0
Coccolithus pelagicus 37 30 28 22 17 34 29 43 54 26 20 37 13 8 24 49 27
Coronocyclus nitescens 0 0 0 0 1 0 2 0 2 0 1 0 0 0 0 0 1
Coronosphaera mediterranea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Cyclicargolithus floridanus 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 4
Discoaster deflandrei 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
Discoaster exilis 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Discoaster sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discoaster variabilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Helicosphaera sp. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Helicosphaera walbersdorfensis 1 0 1 1 0 0 0 1 1 0 0 0 0 1 0 0 0
Holodiscolithus macroporus 0 N 2 4 0 2 3 1 7 2 1 4 1 4 S 8 29
Helicosphaera carteri 4 7 10 6 0 2 2 1 6 0 1 1 2 0 6 0 1
Helicosphaera wallichii 0 0 0 0 0 0 0 0 0 0 1 0 2 0 7 0 0
Lithostromation perdurum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Micrantholithus flos 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0
Micrantholithus vesper 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orthorhabdus serratus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Perforocalcinella fusiformis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pontosphaera multipora 0 0 2 0 0 0 1 0 1 0 0 0 0 0 1 0 0
Pontosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reticulofenestra hagii 121 143 127 130 126 143 134 160 126 153 128 131 117 138 105 83 94
Reticulofenestra minuta 3 2 10 15 4 7 6 0 2 32 13 8 15 10 11 10 43
Reticulofenestra pseudoumbilicus 2 4 6 3 9 4 1 7 4 34 7 9 18 8 13 6 6
Reticulofenestra sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rhabdosphaera sicca 3 0 4 1 1 2 3 1 1 1 3 0 2 1 6 4 7
Rhabdosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Scyphosphaera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sphenolithus abies N 0 1 4 N 2 3 1 1 1 3 0 0 8 8 0 1
Sphenolithus moriformis 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Sphenolithus sp. 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Syracosphaera pulchra 7 13 14 6 15 16 21 20 11 15 8 18 30 3 N 8 30
Syracosphaera spp. 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0
Thoracosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0
Triquetrorhabdulus milowii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Triquetrorhabdulus rioi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Triquetrorhabdulus rugosus 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0
Umbilicosphaera jafari 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Umbilicosphaera rotula 3 1 1 2 2 1 0 6 1 2 6 0 1 0 0 1 0
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Tab. 1b. Distribucia vapnitych nanofosilii na profile DNV 1 - teheliia, abecedne zoradené.

Tab. 1b. Distribution of calcareous nannofossils in the DNV 1 - clay pit, alphabetically arranged.

¢islo vzorky 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
hibka [m] 1,8 1,9 2 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 52 53 54 55 5,6 5,7 5,8
Braarudosphaera bigelowii bigelowii 1 0 6 4 3 4 0 2 1 0 1 0 0 1 2 1 0 0
Braarudosphaera bigelowii parvula 4 4 2 6 0 0 1 0 0 0 0 0 0 0 0 2 7 4
Calcidiscus leptoporus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Calcidiscus premacintyrei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Calciosolenia murrayi 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coccolithus miopelagicus 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Coccolithus pelagicus 28 16 15 25 9 31 22 20 33 14 27 13 20 35 26 38 43 57
Coronocyclus nitescens 0 0 0 0 0 0 2 1 0 0 0 0 1 0 2 0 1 0
Coronosphaera mediterranea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclicargolithus floridanus 0 0 3 2 0 4 0 0 0 1 0 1 0 0 0 0 1 0
Discoaster deflandrei 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Discoaster exilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discoaster sp. 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0
Discoaster variabilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Helicosphaera sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Helicosphaera walbersdorfensis 1 1 0 1 0 0 0 0 2 2 1 1 0 1 0 0 0 0
Holodiscolithus macroporus 42 S1 26 12 9 12 13 14 9 N 8 2 3 7 N 33 14 15
Helicosphaera carteri N N 2 3 2 4 N 9 6 4 4 1 8 N 3 4 2 3
Helicosphaera wallichii 1 5 3 1 2 2 2 N 4 0 3 1 0 3 1 4 7 7
Lithostromation perdurum 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0
Micrantholithus flos 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 N
Micrantholithus vesper 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orthorhabdus serratus 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0
Perforocalcinella fusiformis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pontosphaera multipora 4 3 2 1 4 0 1 1 1 0 2 1 0 0 0 3 2 7
Pontosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0
Reticulofenestra hagii S8 77 S1 61 94 SS 88 94 86 98 134 80 37 128 134 108 135 83
Reticulofenestra minuta 14 26 34 45 36 36 88 6 10 13 4 62 54 12 10 0 3 0
Reticulofenestra pseudoumbilicus 11 15 4 1 15 9 4 15 11 18 11 4 6 2 N 3 N 3
Reticulofenestra sp. 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0
Rhabdosphaera sicca 10 10 6 9 2 N 7 6 3 N 1 N 1 2 3 3 1 7
Rhabdosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Scyphosphaera 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0
Sphenolithus abies 4 1 1 0 1 3 1 0 1 1 0 0 0 0 0 1 0 0
Sphenolithus moriformis 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 3
Sphenolithus sp. 0 0 0 0 1 1 1 0 0 3 0 0 0 0 0 0 0 0
Syracosphaera pulchra 13 20 28 17 20 19 14 N 3 13 11 10 8 7 N N 3 7
Syracosphaera spp. 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thoracosphaera spp. 0 0 0 7 0 1 0 0 1 0 0 0 0 0 0 0 0 0
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Triquetrorhabdulus milowii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Triquetrorhabdulus rioi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Triquetrorhabdulus rugosus 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 2
Umbilicosphaera jafari 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0
Umbilicosphaera rotula 0 0 1 0 4 3 10 N 0 2 9 1 0 2 1 1 0 1

Tab. 1c. Distribucia vdpnitych nanofosilii na profile DNV 1 - teheliia, abecedne zoradené.

Tab. 1c. Distribution of calcareous nannofossils in the DNV 1 - clay pit, alphabetically arranged.

¢islo vzorky 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
hibka [m] 5,9 6 6,1 6,2 6,3 6,4 6,5 6,6 6,7 6,8 6,9 7 7,1 7,2 7,3 7,4 7,5
Braarudosphaera bigelowii bigelowii 1 4 1 1 0 0 2 2 1 0 1 N 1 0 0 2 2
Braarudosphaera bigelowii parvula 8 13 0 3 2 2 6 9 12 2 7 7 7 0 1 N N
Calcidiscus leptoporus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Calcidiscus premacintyrei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Calciosolenia murrayi 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 1 3
Coccolithus miopelagicus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coccolithus pelagicus 34 32 23 43 34 9 33 29 23 16 13 26 13 15 15 20 21
Coronocyclus nitescens 0 2 0 0 0 1 0 0 0 0 0 3 0 2 0 0 0
Coronosphaera mediterranea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclicargolithus floridanus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discoaster deflandrei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discoaster exilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discoaster sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discoaster variabilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Helicosphaera sp. 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Helicosphaera walbersdorfensis 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1
Holodiscolithus macroporus 26 21 16 27 29 4 21 0 17 10 N 33 8 14 8 24 15
Helicosphaera carteri 6 7 N N 10 3 8 2 2 N 3 4 4 4 6 8 14
Helicosphaera wallichii 11 8 14 16 7 2 9 2 1 2 1 0 0 0 3 1 9
Lithostromation perdurum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Micrantholithus flos 0 0 0 0 0 0 0 0 0 0 3 0 1 0 0 0 1
Micrantholithus vesper 0 N 1 0 0 0 0 0 0 0 6 0 0 0 0 0 0
Orthorhabdus serratus 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1
Perforocalcinella fusiformis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Pontosphaera multipora 4 2 6 7 3 1 6 0 1 3 0 1 0 3 4 1 1
Pontosphaera spp. 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Reticulofenestra hagii 102 98 93 100 87 157 91 131 123 136 179 101 146 140 124 106 112
Reticulofenestra minuta 1 0 2 S 15 S 8 0 4 S 0 S 1 2 4 2 3
Reticulofenestra pseudoumbilicus 0 1 1 4 15 2 4 16 6 3 4 2 2 12 8 N 1
Reticulofenestra sp. 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Rhabdosphaera sicca 2 2 N 3 0 1 N 1 1 N 1 1 1 1 4 1 0
Rhabdosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Scyphosphaera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Sphenolithus abies 1 0 1 4 0 1 0 3 2 3 0 0 1 2 2 0 0
Sphenolithus moriformis 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0
Sphenolithus sp. 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Syracosphaera pulchra 3 3 8 0 4 11 N 1 6 17 12 17 13 7 16 15 10
Syracosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Thoracosphaera spp. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Triquetrorhabdulus milowii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Triquetrorhabdulus rioi 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Triquetrorhabdulus rugosus 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Umbilicosphaera jafari 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Umbilicosphaera rotula 0 0 8 0 N 1 2 1 1 0 0 1 1 1 N 12 0

Tab. 1d. Distribucia vapnitych nanofosilii na profile DNV 1 - tehelila, abecedne zoradené.

Tab. 1d. Distribution of calcareous nannofossils in the DNV 1 - clay pit, alphabetically arranged.

¢islo vzorky 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69
hibka [m] 7,6 7,7 7,8 7,9 8 8,1 8,2 8,3 8,4 8,5 8,6 8,7 8,8 8,9 9 9,1 92
Braarudosphaera bigelowii bigelowii 1 0 0 1 11 0 0 2 0 2 0 1 0 0 0 0 0
Braarudosphaera bigelowii parvula 0 0 2 0 0 0 0 0 3 0 1 0 0 2 1 1 1
Calcidiscus leptoporus 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Calcidiscus premacintyrei 0 0 2 0 1 0 2 0 0 0 1 0 0 1 0 0 0
Calciosolenia murrayi 0 0 0 1 1 1 0 1 0 0 0 2 0 1 2 3 0
Coccolithus miopelagicus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coccolithus pelagicus 27 26 32 27 31 27 20 13 18 8 24 13 N 20 14 13 18
Coronocyclus nitescens 0 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0
Coronosphaera mediterranea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclicargolithus floridanus 0 0 0 0 0 0 0 0 0 0 0 1 0 3 2 0 0
Discoaster deflandrei 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Discoaster exilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discoaster sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discoaster variabilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Helicosphaera sp. 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
Helicosphaera walbersdorfensis 1 0 1 0 0 0 0 0 0 0 1 0 0 2 1 0 0
Holodiscolithus macroporus 16 18 10 19 24 3 3 2 11 12 2 N 1 9 3 3 3
Helicosphaera carteri 6 9 19 16 8 16 0 4 16 8 12 7 2 4 0 3 2
Helicosphaera wallichii 3 1 2 1 0 0 5 6 1 0 0 1 2 4 0 1 1
Lithostromation perdurum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Micrantholithus flos 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Micrantholithus vesper 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orthorhabdus serratus 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 0
Perforocalcinella fusiformis 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Pontosphaera multipora N 4 3 S 2 0 4 1 3 2 0 0 0 0 N 2 1
Pontosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Reticulofenestra hagii 118 113 107 112 121 140 143 144 128 143 127 127 40 90 126 120 120
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Reticulofenestra minuta 4 9 6 0 4 2 N 0 0 16 17 S 9 15 22 7
Reticulofenestra pseudoumbilicus 6 N 2 N 18 3 11 4 6 1 10 N 20 N 13 15
Reticulofenestra sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rhabdosphaera sicca 3 2 1 1 1 3 1 3 1 3 2 0 13 2 4 11
Rhabdosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Scyphosphaera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sphenolithus abies 0 1 6 8 3 3 0 4 6 0 0 0 0 0 0 0
Sphenolithus moriformis 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Sphenolithus sp. 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Syracosphaera pulchra 4 6 4 15 7 10 10 14 14 12 14 11 43 15 13 19
Syracosphaera spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Thoracosphaera spp. 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0
Triquetrorhabdulus milowii 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0
Triquetrorhabdulus rioi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Triquetrorhabdulus rugosus 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0
Umbilicosphaera jafari 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Umbilicosphaera rotula 4 11 4 N 3 0 1 1 0 1 2 0 3 1 3 0

Tab. 2. Zoznam uréenych miocénnych nanofosilii na lokalite DNV 1 - tehelria, abecedne zoradené.

Tab. 2. List of Miocene nannofossils in the DNV 1 - clay pit, alphabetically arranged.

Zoznam urcenych miocénnych nanofosilii suma nanofosilii pocet vzoriek
Braarudosph bigelowii bigelowii (Gran & Braarud, 1935) Deflandre, 1947a 84 36
Braarudosphaera bigelowii parvula Stradner, 1960 76 41
Calcidiscus leptoporus (Murray & Black, 1898) Loeblich & Tappan, 1978 1 1
Calcidiscus premacintyrei Theodoridis, 1984 8 6
Calciosolenia murrayi Gran, 1912 24 13
Coccolithus miopelagicus Bukry, 1971 3 2
Coccolithus pelagicus (Wallich, 1877) Schiller, 1930 1708 69
Coronocyclus nitescens (Kamptner, 1956) Bramlette & Wilcoxon, 1967a 25 17
Coronosphaera mediterranea (Lohmann 1902) Gaarder in Gaarder a Heimdal, 1977 1 1
Cyclicargolithus floridanus (Roth & Hay in Hay et al,, 1967) Bukry, 1971a 24 12
Discoaster deflandrei (Bramlette & Riedel, 1954) 4 4
Discoaster exilis Martini & Bramlette, 1963 1 1
Discoaster sp. (Tan, 1927) 3 3
Discoaster variabilis Martini & Bramlette, 1963 1 1
Helicosphaera sp. (Kamptner, 1954) 10 S
Helicosphaera walbersdorfensis Miller, 1974 25 22
Holodiscolithus macroporus (Deflandre in Deflandre & Fert, 1954) Roth, 1970 780 66
Helicosphaera carteri (Wallich, 1877) Kamptner, 1954 352 63
Helicosphaera wallichii (Lohmann, 1902) Theodoridis, 1984 175 45
Lithostromation perdurum (Deflandre, 1942) 3 2
Micrantholithus flos Deflandre in Deflandre & Fert, 1954 13 7
Micrantholithus vesper Deflandre in Deflandre & Fert, 1954 12 3
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Orthorhabdus serratus Bramlette & Wilcoxon, 1967a 10 10
Perforocalcinella fusiformis Béna, 1964 2 2
Pontosphaera multipora (Kamptner, 1948) Roth, 1970 117 43
Pontosphaera spp. (Lohmann, 1902) 3 2
Reticulofenestra hagii Backmann, 1978 7802 69
Reticulofenestra minuta Roth, 1970 830 60
Reticulofenestra pseudoumbilicus (Gartner, 1967b) Gartner, 1969¢ 514 68
Reticulofenestra sp. Hay et al., 1966 N 2
Rhabdosphaera sicca (Stradner, 1963) Fuchs & Stradner, 1977 213 S
Rhabdosphaera spp. Haeckel, 1894 1 1
Scyphosphaera Lohmann, 1902 3 2
Sphenolithus abies Deflandre in Deflandre and Fert, 1954 109 40
Sphenolithus moriformis (Bronni & Stradner, 1960) Bramlette & Wilcoxon, 1967a 11 9
Sphenolithus sp. Deflandre in Grassé, (1952) 9 7
Syracosphaera pulchra Lohmann, 1902 816 68
Syracosphaera spp. Lohmann 1902 N 2
Thoracosphaera spp. Kamptner (1927) 16 10
Triquetrorhabdulus milowii Bukry, 1971 4 3
Triquetrorhabdulus rioi Olafsson, 1989 2 2
Triquetrorhabdulus rugosus Bramlette & Wilcoxon, 1967a 13 12
Umbilicosphaera jafari Miiller, 1974b 8 7
Umbilicosphaera rotula (Kamptner, 1956) Varol, 1982 145 21

Tab. 3a. Distribtcia redeponovanych vapnitych nanofosilii kriedového veku v abecednom poradi, po¢et nanofosilii vo v§etkych prestudovanych

vzorkach, pocet pozitivnych vzoriek.

Tab. 3a. Distribution of calcareous nannofossils reworked from the Cretaceous deposits in alphabetical sequence, number of nannofossils in all studied

samples, number of all samples.

Zoznam urcenych redeponovanych nanofosilii kriedového veku

suma nanofosilii pocet vzoriek

Ahmuellerella octoradiata (Gérka, 1957) Reinhardt, 1966

Amphizygus brooksii Bukry, 1969

Arkhangelskiella cymbiformis Vekshina 1959

Biscutum constans (Gérka, 1957) Black in Black & Barnes, 1959

Biscutum magnum Wind and Wise in Wise & Wind, 1977

Broinsonia parca (Stradner, 1963) Bukry, 1969 ssp. parca

Calculites obscurus (Deflandre, 1959) Prins & Sissingh in Sissingh, 1977

Ceratolithoides aculeus (Stradner, 1961) Prins & Sissingh in Sissingh, 1977

Ceratolithoides Bramlette & Martini, 1964

Ceratolithoides kamptneri Bramlette & Martini, 1964

Ceratolithoides quasiarcuatus Burnett, 1988a

Ceratolithoides verbeckii Perch-Nielsen, 1979a

Corollithion Stradner, 1961

Cretarhabdus conicus Bramlette & Martini, 1964

Cretarhabdus sp. Bramlette & Martini, 1964
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Cribrosphaerella ehrenbergii (Arkh Isky, 1912) Deflandre in Piveteau, 1952 13 9
Cruciellipsis cuvillieri (Manivit, 1966) Thierstein, 1971 3 3
Cyclagelosphaera margerelii Noél, 1965 8 8
Diazomatolithus lehmanii Noél, 1965 3 3
Hayella challengeri (Miiller, 1974a) Theodoridis, 1984 1 1
Helicolithus sp. Nogl, 1970 1 1
Helicolithus trabeculatus (Gérka, 1957) Verbeek, 1977 1 1
Helicosphaera mediterranea Miiller, 1981 1 1
Lithraphidites quadratus Bramlette & Martini, 1964 1 1
Loxolithus armilla (Black in Black & Barnes, 1959) Noél, 1965 2 2
Manivitella p toidea (Deflandre in Manivit, 1965) Thierstein, 1971 1 1
Markalius inversus (Deflandre in Deflandre & Fert, 1954) Bramlette & Martini, 1964 2 1
Marthasterites furcatus Deflandre, 1959 2 2
Microantholithus hoschulzii (Reinhardt, 1966) Thierstein, 1971 3 3
Microrhabdulus decoratus Deflandre, 1959 15 13
Micula adumbrata Burnett, 1998b 1 1
Micula concava (Stradner in Martini & Stradner, 1960) Verbeek, 1976b 1 1
Micula decussata Vekshina, 1959 26 21
Micula staurophora (Gardet, 1955) Stradner, 1963 S2 29
Nannoconus kamptneri Bronnimann, 1955 ssp. Minor Bralower in Bralower et al., 1989 1 1
Octolithus multiplus (Perch-Nielsen, 1973) Romein, 1979 4 3
Owenia hillii Crux, 1991b 3 3
Prediscosphaera cretacea (Arkh Isky, 1912) Gartner, 1968 26 21
Prediscosphaera grandis Perch-Nielsen, 1979a 9 7
Prediscosphaera sp. Vekshina, 1959 1 1
Pseudomicula quadrata Perch-Nielsen in Perch-Nielsen et al., 1978 2 1
Quadrum gartneri Prins & Perch-Nielsen in Manivit et al.,, 1977 2 1
Radiolithus planus Stover, 1966 1 1
Reinhardtites Perch-Nielsen, 1968 4 4
Rhagodiscus splendens (Deflandre, 1953) Verbeek, 1977 6 N
Rotelapillus Nogl, 1973 1 1
Tranolithus phacelosus Stover, 1966 3 3
Uniplanarius gothicus (Deflandre, 1959) Hattner & Wise, 1980 4 2
Uniplanarius sissinghii Perch-Nielsen, 1986b 2 2
Uniplanarius trifidus (Stradner in Stradner & Papp, 1961) Hattner & Wise, 1980 1 1
Watznaueria barnesae (Black, 1959) Perch-Nielsen, 1968 116 44
Watznaueria britannica (Stradner, 1963) Reinhardt, 1964 1 1
Watznaueria manivitiae Bukry, 1973b 1 1
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Tab. 3b. Distribucia redeponovanych vipnitych nanofosilii paleogénneho a spodnomiocénneho veku vabecednom poradi, po¢et nanofosilii vo

vietkych prestudovanych vzorkéich, polet pozitivnych vzoriek.

Tab. 3b. Distribution of calcareous nannofossils reworked from the Paleogene and Early Miocene deposits in alphabetical sequence, number of nannofos-

sils in all studied samples, number of all samples.

Zoznam uréenych redep ych fosilii paleog ho a spod i ho veku suma nanofosilii pocet vzoriek
Coccolithus eopelagicus (Bramlette & Riedel, 1954) Bramlette & Sullivan, 1961 2 1
Coccolithus formosus (Kamptner, 1963) Wise, 1973 26 18
Dictyococcites bisectus (Hay et al., 1966) Bukry & Percival, 1971 17 11
Discoaster druggi Bramlette & Wilcoxon, 1967 2 2
Discoaster multiradiatus Bramlette & Riedel, 1954 2 2
Helicosphaera euphratis Haq, 1966 1 1
Heliolithus kleinpellii Sullivan, 1964 1 1
Chiasmolithus bidens (Bramlette & Sullivan, 1961) Hay & Mohler, 1967 1 1
Chiasmolithus grandis (Bramlette & Riedel, 1964) Radomski, 1968 2 2
Chiasmolithus solitus (Bramlette & Sullivan, 1961) Locker, 1968 1 1
Chiasmolithus sp. Hay, Mohler & Wade, 1966 8 8
Chiastozygus bifarius Bukry, 1969 2 2
Chiastozygus litterarius (Gérka, 1957) Manivit, 1971 N N
Isthmolithus recurvus Deflandre in Deflandre & Fert, 1954 1 1
Lanternithus minutus Stradner, 1962 4 4
Nannotetrina fulgens (Stradner, 1960) Achuthan & Stradner, 1969 2 2
Neococcolithes dubius (Deflandre in Deflandre & Fert, 1954) Black, 1967 2 2
Neochiastozygus sp. Perch-Nielsen, 1971a 1 1
Pontosphaera latelliptica (B4ldi-Beke & Baldi, 1974) Perch-Nielsen, 1974 4 4
Pontosphaera rothii Haq, 1971 2 1
Prinsius sp. Hay & Mobhler, 1967 1 1
Reticulofenestra dictyoda (Deflandre in Deflandre & Fert, 1954) Stradner in Stradner & Edwards, 1968 1 1
Reticulofenestra hillae Bukry & Percival, 1971 1 1
Reticulofenestra lockeri Miiller, 1970 6 3
Reticulofenestra oamaruensis (Deflandre in Deflandre & Fert, 1954) Stradner in Haq, 1968 1 1
Reticulofenestra umbilicus (Levin, 1965) Martini & Ritzkowski, 1968 6 S
Rhomboaster orthostylus (Shamrai 1963) Bybell & Self-Trail 1995 3 3
Sphenolithus dissimilis Bukry & Percival, 1971 1 1
Sphenolithus heteromorphus Deflandre (1953) 7 N
Sphenolithus pseudoradians Bramlette & Wilcoxon 1967 1 1
Toweius sp. Hay & Mohler, 1967 4 3
Transversopontis sp. Hay et al., 1966 1 1
Zeugrhabdotus diplogrammus (Deflandre in Deflandre & Fert, 1954) Burnett in Gale et al., 1996 13 10
Zeugrhabdotus embergeri (Noél, 1958) Perch-Nielsen, 1984 8 6
Zeughrabdotus sigmoides RK-P (Bramlette & Sullivan, 1961) Bown & Young, 1997 10 8
Zeugrhabdotus sp. RK-P Reinhardt, 1965 N N
Zygrhablithus bijugatus (Deflandre in Deflandre & Fert, 1954) Deflandre, 1959 9 8






