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Abstrakt 

V praci sa jedna o palynolo­
giekam V'(skume slabometa­
morfovanych sedimentov 
wechselskej serie v Rakusku 
a sedimentov harm6nskej sku­
piny v Malych Karpatoch . Lito­
logicky maju obe serie vel'a 
spolocnych znakov. Palynolo­
gickym V'(skumom sa mala po­
tvrdif aj ich vekova identita. 
Zistili sme, ie metasedimenty 
wechselskej serie obsahuju 
sporomorfy mladopaleozoicke­
ho veku stefan C - spodny 
perm (Torispora securis Alp. , 
Colluminisporites ovalis Pepp., 
Cordaitina div. sp. a ine). Paly­
nomorfy z harm6nskej skupiny 
Malych Karpat obsahovali rody 
a druhy hlavne zo skupiny Acri­
tarcha veku vrchny silur -
spodny dev6n (Emphanispori­
tes minutus Allen, Cymatio­
sphaera nebulosa Down ., Du­
vernaysphaera tenuicingulata 
Stapl. a ine) . Tym sa preukaza­
lo, ze vek metasedimentov 
wechselskej serie neodpoveda 
veku metasedimentov z har­
m6nskej skupiny Malych Kar­
pat. 

Zusammenfassung 

Die vorliegende Arbeit be­
handelt die palynologische Un­
tersuchung von gering meta­
morphen Ablagerun.gen der 
Wechsel-Serie in Osterreich 
und der Ablagerungen der 
Harm6nia-Serie in den Kleinen 
Karpaten . Lithologisch betrach­
tet gibt es viele Ähnlichkeiten in 
den beiden Serien . Durch paly­
nologische Untersuchung sollte 
man auch deren Altersidentität 
bestätigen . Wir haben festge­
stellt, daß die Metaablagerun­
gen der Wechsel-Serie die 
Sporemorphen des jungpaläo­
zoischen Alters Stefan C - Un­
terperm ( Torispora securis Alp., 
Colluminisporites ovalis Pepp., 
Cordaitina div. sp. und andere) 
beinhalten. Die Palynomorphen 
der Harm6nia-Serie der Kleinen 
Karpaten enthielten Fami lien 
und Arten vor allem aus der 
Gruppe Acritarcha des Alters 
Obersilur - Unterdevon (Em­
phanisporites minutus Allen , 
Cymatiosphaera nebulosa 
Down., Duvernaysphaera tenui­
cingulata Stapl. und andere). 
Dadurch wurde festgestellt, 
daß es nach derzeitiger Kennt­
nis keine Altersübereinstim­
mung zwischen den Metasedi­
menten der Wechsel-Serie und 
denen aus den Kleinen Karpa­
ten gibt. 

BIOSTRATIGRAPHY OF THE VLARA 
DEVELOPMENT OF THE BiLE KARPATY UNITON 
THE BASIS OF CALCAREOUS NANNOFOSSILS 

Lilian Svabenicka, Ustfedni ustav geologicky, Praha, Cze­
choslovakia 

The Bile Karpaty Unit is situated in the area of the Bfle 
Karpaty Mts., on the boundary between Moravia and Slo­
vakia. The sediments are eharaeteristie by eonspieuous fa­
eial ehanges both in the transverse and longitudinal diree­
tion. On the basis of these ehanges Matejka and Roth 
(1956) defined two lithostratigraphie units from the bottom 
to the top: 1. the lower part of the Paleogene represented 
namely by variegated beds; 2. the upper part of the Paleo-

gene represented by flyseh beds with nonealeareous elays­
tones and flyseh beds with ealeareous claystones. ln the 
upper part of the Paleogene they delimited three develop­
ments : the Vlara, the transitional and Hluk developments. 
Mierepaleontologie part in the work of Matejka and Roth 
was written by E. Hanzlikova. 

The eoneept of the Bfle Karpaty Unit strueture of Stranfk, 
Krejci and Mencik (1988) is based on the classieal division 
of Matejka and Roth. They proposed some ehanges in the 
upper part of the Paleogene and gave up the theory of an 
independent status of the transitional development. They 
delimited a new lithofaeial member - the Kopaniee devel­
opment - along the Klippen Belt (Fig. 1 ). 

This eontribution deals with the biostratigraphy aeeord­
ing to the ealeareous nannofossils in the Vlara development 
of the Bfle Karpaty Unit. 

Matejka and Roth (1956) defined the Vlara development 
as the beds of the upper part of the Paleogene with finely 
to medium rhythmie flyseh with prevalenee of sandstones. 
Stranik, Krejci and Mencik (1988) inelude into the Vlara de­
velopment the Gbely variegated beds as the oldest eompo­
nent, whieh aeeording to Hanzlikova (1984) and Svabenieka 
(1986) belang to the Cenomanian till lower Paleoeene. 
Above them lie finely to medium rhythmie flyseh beds 
whieh were established as a new Stratigraphie member -
the Javorina Formation - by Stranik, Krejci and Mencik 
(1988) . The flyseh beds with ealeareous elaystones - the 
Svodniee Formation - are the youngest eomponent (Pesl 
1968). 

Caleareous nannofossils were determined in all ealeare­
ous sediments of the Vlara development of the Bile Karpaty 
Unit. Taphoeenoses usually showed a greater speeies di­
versity and eontained forms whieh permitted to asses the 
relative age within stages to zones preeision (see Fig. 2). 
Only on the basis of nannofossils it was possible to distin­
guish whieh sediments were of Cretaeeous and · whieh of 
Paleogene age. Parallelly studied mierofauna eontained ag­
glutinated foraminifers and very rarely minute plankton. 
Their speeies eomposition usually indieated a wider Stratig­
raphie range from the upper Senonian to the Paleogene. 

The Gbely Member is marked by a dominant develop­
ment of red-brown nonealeareous elaystones. The red and 
greenish ealeareous elaystones and marlites of the Santo­
nian and the Campanian to Maastriehtian whieh form thin 
layers and interealations, testify of fading of the variegated 
ealeareous Sedimentation of the Gbel'any Member towards 
NW, with the growing distanee from the Klippen Belt. The 
age of the Gbely Member was determined on the basis of 
agglutinated foraminifers as the Cenomanian to upper Se­
nonian with a possible overlap to the lower Paleoeene 
(Stranik, Krejci and Mencik 1988). 

ln the variegated ealeareous elaystones of the Gbely 
Member (VIara development of the Bile Karpaty Unit) there 
were determined nannofossil taphoeenoses of Santonian 
- Campanian - Maastriehtian age without Paleogene in­
dieations. The oldest nannoplankton assemblage with 
Reinhardtites anthophorus, Lithastrinus grillii, Mieula de­
eussata, Marthasterites fureatus and Einffellithus eximius 
eorresponds to the lower Santonian CC15 Zone (sensu Sis­
singh 1977). ln the Campanian and Maastriehtian a gradual 
appearanee of the following stratigraphieally important 
speeies ean be observed : Aspidolithus pareus pareus, A. 
pareus eonstrietus, Arkhangelskiella speeillata, Ceratoli­
thoides aeuleus, Quadrum sissinghii, Q. trifidum, Arkhan­
gelskiella eymbiformis, Prediseosphaera grandis, Lithra­
phidites quadratus, Mieula murus, Nephrolithus frequens 
and very rarely Mieula prinsii. The youngest established 
sediments of the Gbely Member belang to the CC26 Zone 
(the highest part of the Maastriehtian) . 

The Javorina Formation is a eomplex of finely to medium 
rhythmie flyseh sediments eharaeterized by blue-grey, fine­
to eoarse-grained ealeareous greywaeke sandstones and 
green-grey to grey, usually nonealeareous and variably san­
dy elaystones. This formation exhibited nannoplankton ta-
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phocenoses of Campanian to Maastrichtian age without 
Paleogene indications (the same as in the Gbely Member). 
ln the flysch sediments of the Td and Te intervals (sensu 
Bouma 1962) altogether 65 species were determined (Sva ­
benicka, in press). 

According to the fossil record the sedimentation of the 
Javorina Formation started in the lower Campanian (Aspi­
dolithus parcus Biozone - see fig . 2) and continued to­
gether with the Gbely Member to the upper Maastrichtian 
including the Nephrolithus frequens CC26 Biozone. Simul­
taneously studied microfauna contained only agglutinted 
foraminifers of a broader Stratigraphie range the Upper 
Cretaceous - Paleocene. 

ln the Gbely Member and the Javorina Formation the 
classical Sissingh 's (1977) zonation could not be applied in 
its full extent due to their divergent biofacial development. 
ln both these lithotypes the calcareous nannoplankton ta ­
phocenoses exhibit the following common features: 1. They 
have no Paleogene indications; 2. Within the Campanian -
Maastrichtian the species composition is almost identical ; 
3. There can be delimited identical nannoplankton bioch ­
rons; 4. The topmost Maastrichtian CC26 Zone Nephroli ­
thus frequens with rare Micula prinsii has been documen­
ted . 

The Svodnice Formation is stratigraphically the upper­
most member of the Bile Karpaty Unit. lt is formed by 
flysch beds with blue-grey fine-grained calcareous, often 
convolutedly Iaminated sandstones and by calcareous 
claystones similar to the Vsetin type of the Zlin Formation 
and marlites of the Lackov type (Pesl 1968). The Svodnice 
Formation exhibited a different microfauna and calcareous 
nannoplankton development compared with the Javorina 
Formation and Gbely Member. The microfaunas contained , 
beside agglutinated foraminifers, occasionally also calcare-

Fig . 1: Teetonic scheme of the Bile Karpaty Unit 

ous plankton and benthos and attested to the similar rela ­
tive age of the rocks as the calcareous nannofossils . 

Calcareous nannoplankton (47 species) documents lower 
Paleocene to lower Eocene age of the Svodnice Formation . 
The taphocenoses contain species of standard nannoplank­
ton Zones ?NP1 - NP2 to NP11 (sensu Martini 1971). The be­
ginning of the Sedimentation is characterized by a very po­
or nannofossil association with a small and big forms of 
Cruciplacolithus primus, Markalius inversus, Thora­
cosphaera operculata, Placozygus sigmoides, Braarudo­
sphaera bigelowii andin the NP2 Zone Cruciplacolithus ed­
wardsii , C. tenuis and Ericsonia subpertusa . Biantholithus 
sparsus has not been determined yet in these sediments. 
The sedimentation continued probably without a significant 
interruption to the lower Eocene. The nannofossil taphoce­
noses of the Svodnice Formation are characteristic by nu­
merous redepositions from the Upper Cretaceous. Redepo­
sited Paleogene material is very rare in the Paleocene and 
lower Eocene. 

According to the micropaleontologic data we may expect 
sedimentation without any significant interruption at the 
Cretaceous/Tertiary boundary in the sediments of the Vlara 
development of the Bile Karpaty Unit. ln the upper Maas­
trichtian CC25b Lithraphidites quadratus and CC26 Neph­
rolithus frequens nannoplankton Zones (sensu Sissingh 
1977) were documented and already in the lower Paleocene 
the ?NP1 - NP2 biochrone (sensu Martini 1971) with Cruci ­
placolithus primus, C. edwardsii, C. tenuis, Thoracosphaera 
heimii, T. saxea and Ericsonia subpertusa were found . 

The Cretaceous/Tertiary boundary is "survived" by five 
species in the Bile Karpaty Unit: Braarudosphaera bigelo­
wii, Markalius inversus, Cyclagelosphaera reinhardtii, Pla ­
cozygus sigmoides and Thoracosphaera operculata. 

TECTONIC SCHEME OF THE BiLE KARPATY UNIT 

( sensu Str6nlk 1986) 
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Fig . 2: Biozones of the calcareous nannofossils in the Bile Karpaty Unit. 

References: 

Bouma A. H. {1962): Sedimentology of the some flysch deposits: A graphic 
approach to facies interpretation . - Elsevier Publ. Co., 160 p. Amsterdam. 

Martini E. (1971 ): Standard Tertiary and Quaternary Calcareous Nannoplank· 
ton Zonation . - Proc. II. PI ankt. Conf., Roma 1970, 2, 739-785. Roma . 

Matejka A. - Roth Z. {1956): Geologie magurskehp flyse v severnim povodi 
Vahu mezi Bytl:ou a Trenl:inem. - Rozpr. Ustf. Ust. geol., 22, 7-332. Pra­
ha . 

Hanzlikova E. {1984) : Hlavni vysledky vyzkumu geotraverzu v belokarpatske 
jednotce. Mikropale_ontol9gicka biostratigratis vybranych profilu v oblasti 
puchovske . - MS Ustf. Ust. geol., 1- 46. Praha . 

Pesl V. (1968) : Litofacie paleogenu v magurske jednotce vnejsich flysovych 
Karpat. - Zbor. geol. Vied, Zapad . Karpaty, 9, 71-118. Bratislava. 

Sissingh W . (1977) : Biostratigraphy of Cretaceous nannoplankton, with ap­
pendix by B. Prins et W . Sissingh. - Geol. en Mijnb., 56, 37 - 65. Haag. 

Stranik Z. - Krejci 0 . - Mencik E. (1988): Pfispevek ke geologii belokar­
patske jednotky. - Zpr. geol. vyzk. v roce 1986. Praha. 

Svabenicka L. (1986): Mikrobiostratigraficke vyhodnoceni sedimentu belo­
karpatske jednotky a vnejsich jednotek magurskeho flyse a bradloveho 
pasma. - MS Ustf. Ust. geol. , 1-161. Praha. 

Svabenicka L. (1988) : Results of microbiostratigraphic study of the Bile Kar­
paty Unit. - Knihovnicka Zem. Plyn Nafta 7, Miscellanea Micropalaeontol ­
ogica II, 7-25. Hodonin. 

Svabenicka L. (in press): Calcareous Nannoplankton in the flysch sediments 
of the Bile Karpaty Unit (West Carpathian) . - Sbor. geol. ved, Paleont. 
Praha . 

Abstrakt 

V sedimentech vlarskeho vy­
voje belokarpatske jednotky 
(flysove sedimenty a pestre 
vapnite jilovce) byla zjistena re­
lativne dobi'e zachovana spole­
censtva vapniteho nanoplank­
tonu s vyssi druhovou diverzi­
tou . Tafocen6zy nanofosilii ob ­
sahuji stratigraficky dülezite 
druhy, pomoci kterlfch müzeme 
stanovit relativni stari s pi'es­
nosti na stupne az z6ny v roz­
mezi santon - spodni eocen. Na 
hranici ki'ida/tercier pi'edpokla ­
dame sedimentaci bez velkeho 
pi'erusenf. 

Zusammenfassung 

in Sedimentgesteinen der 
Viara-Entwicklung der Bile Kar­
paty- (Weißkarpaten-) Einheit 
(Fiyschablagerungen und bunte 
Kalktonsteine) wurden verhält­
nismäßig gut erhaltene Verge­
sellschaftungen des kalkigen 
Nannoplanktons von einem 
größeren Artenreichtum ermit­
telt. Die Taphozönosen der 
Nannofossilien enthalten stra­
tigraphisch wichtige Arten, auf­
grund deren das relative Alter 
mit einer Genauigkeit auf Stu­
fen bis Zonen in der Zeitspanne 
von Santon bis zum Untereozän 
bestimmt werden kann . An der 
Kreide/Tertiär-Grenze nehmen 
wir die Sedimentation ohne ei ­
ne größere Unterbrechung an. 
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Breccias and conglomerates on the southeastern margin 
of the Vienna Basin - on the foothill of the Male Karpaty 
Mts. - mostly consist of granitoid material. They crop out 
at the village Borinka and between the villages Stupava and 
Lozorno. They were revealed in a surprising thickness by 
the borehole DNV -1 near Devinska Nova V es (Vaskovsky 
et al. 1988). Other boreholes show their wedging-out over 
a shorter distance towards the inside of the Vienna Basin 
i. e. southwestwards of their outcrops. 

The borehole DNV - 1 near the brick-kiln of the village 
Devinska Nova Ves (Fig . 1) drilled the granitoid conglomer­
ates and breccias in total thickness of about 330 m and of­
fered thus biostratigraphical scissors for the determination 
of age of the clastics studied (Fig. 2) . Granitoid clastics are 
overlain by calcareous friable siltstones and claystones in­
cluding sandstone layers. The sediments are equivalent to 
the Studienka Formation of the Vienna Basin and contain 
Upper Badenian (Kosovian) foraminifers of the Bulimina -
Bolivina and Rotalia zone, including the species Bulimina 
elongata, Bolivina dilatata, Uvigerina venusta liesegensis 
(Kyjovska - Kucerova 1986). The calcareous nannofloral 
assemblage comprises species mostfrequent in Upper Ba­
denian : Cyclococcolithus macintyrei, Cycloperfolithus car­
lae, Helicosphaera wallichi, H. walsberdorfens is, H. selli, 
H. obliqua, Sphenolithus abies . The index species of the 
zone NN 6 - Discoaster exilis is scarce as weil as the index 
species of the zone NN 7 denoted as Discoaster cf. kugleri 
(Lehotayova 1986) in the upper part of the formation. 

The granitoid clastics are underlain by conglomerates 
with plentiful pebbles of Mesozoic carbonates with pelite 
layers containing calcareous nannoflora including the index 
form of the zone NN 5: Sphenolithus heteromorphus, and 
Discoaster variabilis and Coronosphaera sp. (Lehotayova 
I. c.). So the age of the granitoid clastics may be Middle 
Badenian . 

Detailed lithological and sedimentological study of the 
clastics was performed on two natural exposures near Bor­
inka and Lozorno, and in the borehole DNV -1 near Devins­
ka Nova Ves. 

On the northern periphery of the village Borinka - in 
a gorge - with a forest path and a tourist route to the 
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