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M Á R I A P E T E R Č Á K O V Á * 

CALCAREOUS NANNOPLANKTON OF THE UPPER EOCENE AND 
THE LOWER OLIGOCENE OF ORAVSKÁ VRCHOVINA HIGHLANDS 

(Figs. 4, Pis. VIII) 

A b s t r a c t : T h e w o r k deals w i t h b i o s t r a t i g r a p h y of Oravská vr­
chovina h i g h l a n d s solved on t h e basis of calcareous n a n n o p l a n k t o n . 
Relat ively bad preserva t ion and small species divers i ty of t h e 
calcareous n a n n o p l a n k t o n refers to sed imenta t ion in deep basin (in 
oligolytic zone, in accordance wi th N. S c h n e i d e r m a n n, 1977). 
Species composit ion of assemblage proves the U p p e r Eocene till 
the L o w e r Oligocene age of series of s t rata . N a n n o p l a n k t o n assem­
blages could be placed to n a n n o p l a n k t o n zones N P 19, N P 20, N P 
21 and correlated w i t h 5 and 6 pollen spect rum. 

P e 3 [o M e: PaóoTa 3aniiMaeTcsi ÓHocTpaTHrpactiHeii OpaBCKoň no3Bbimeii-
iiocTH pemeuHoft Ha ocnoBe H3BecTKOBoro naHonjiaHKTOi-ia. OTiiociiTe^bno 
njioxoe coxpaneiiiie n Majioe Bi-i/ioaoe pa.3Hoo6pa3ne H3BecTKOBoro iiano-
njiaHKTona yK33biBaeT Ha ce/u-iMenTaunio B rjiyôoKoň KOTJIOBHHC (B OJIH-
ro^HTHwecKoň 3one, corjiaciio H. LU H a ň n e p M a H y, 1977). BHÄOBOH 
cocTaB cooôuiecTBa A0Ka3bmaeT BepxnesouenoBbiň no HH/KHeoJiiiroueiio-
Bblft B03paCT CBHT n.'iaCTOB. HaHOnJiaHKTOIIHble COOÓUieCTBa MOTJIH 6bITb 
BKjiiowenu B HaHon.ianKTOiiiibie 30HW N P 19, N P 20, N P 21 n Koppejin-
poBanbi c 5 H 6 ríbi.ibueBbiM cneKTpoM. 

Introduction 

When doing geological mapping of the broader environs of Komjatná and 
Žaškov (in the geomorphological sense of Oravská vrchovina of its subunit 
Choč furrow and of Veľká F a t r a of its subunit Sípska F a t r a — according to 
E. M a z ú r, M. L u k n i š, 1978) — it was possible to determine the lithofacies 
characteristic of evolution of the intracarpathian Palaeogene in overlying 
s t ra tum of Mesozoic complexes: basal transgressive lithofacies (carbonate 
conglomerates, breccias and sandstones, bioclastic and biogenic limestones), 
claystone lithofacies (claystones s. s. and claystones of the menilite type), flysch 
lithofacies (ratio of claystones to sandstones from 2 : 1 to 1 : 2). (See Fig. 1). 

When solving s trat igraphy the main stress was laid on palaeontologic con­
tents, besides taking into consideration the lithofacial evolution. The whole 
territory is extremely poor on the fossil residues. Positive results were obtained 
with nannoflora (nannoplankton and palynomorphs). 

Strat igraphy of the basal transgressive lithofacies was solved by E. K ô h 1 e r. 
On the basis of ascertained species of big foraminifera: Nummulites perforatus 
(M o n f o r t), Nummulites puschi D'A r c h i a c, Nummulites striatus minor 
D' A r c h i a c e t H a i m e, Alveolina elongata D' O r b i g n y, Alveolina boscii 
D e f r a n c e , Orbitolites complanatus L a m a r c k , Assilina exponens (S o w-
e r b y ) , Fabiania cassis S i l v e s t r i he places this lithofacies to the Middle 
Eocene — the Upper Lutetian (oral report). 

* RNDr. M. P e t e r č á k o v á. Geological Institute of the Slovak Academy of 
Sciences, Dúbravská cesta, 814 73 Bratislava. 
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Strat igraphy of the both overlying lithofacies is solved by means of calcare­
ous nannoplankton and palynomorphs. The subject of this work is biostrati-
graphic analysis of calcareous nannoplankton assemblages obtained from the 
studied area. 

Bio stratigraphy 

Seven samples from claystone lithofacies rocks were taken for the study of 
calcareous nannoplankton. Four samples with most abundant representation 
of nannoflora were studied using scanning electron microscope — JSM — U : ! 

(see Fig. 2). This is question of calcareous claystones of grey to grey-yellow 

r,PLAn*T,o„, , ^ ? [ ; . x j ^ 'ES3 C 3 " H ' L Ž U 

Fig. 1. Geological map of the broader environs of Komjatná and Žaškov (compiled 
by M. P e t e r č á k o v á, 1981) with indication of sampling. 

Explanations: i. Mesozoic (Choč nappe — the Middle Triassic, Krížna nappe — the 
Upper Jura — the Middle Cretaceous); 2. basal transgressive lithofacies — the Upper 
Lutetian; 3. strata of menilite type — Priabonian (?); 4. claystone lithofacies — 
Priabonian; 5. flysch lithofacies — the Upper Priabonian — the Lower Oligocene; 
(i. flysch lithofacies (prevalence of claystones) — the Upper Priabonian — the Lower 

Oligocene; 7. faults; (i. the samples studied by JSM-U : l; 9. the taken samples 
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Lithofacies 

Sample n u m b e r 

Coccolithus eopelagicus 

Coccolithus pelagicus 

Ericsoniella subdisticha 

Cyclicargolithus floridanus 

Cycloccolithus formosus 

Dictyococcites cf. daviesi 

Dictyococcites bisectus 

Dictyococcites ornatus 

Reticulofenestra umbilica 

Transversopontis obliquipons 

Isthmolithus recurvus 

Discoaster barbadiensis 

Discoaster deflandrei 

Discoaster cf. tani 

Discoaster saipanensis 

Discoaster cf. sublodoensis 

Coronocyclus serratus 
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Fig. 2. Representation of calcareous nannoplankton in the samples studied by SEM. 

colour, leaflet, schistose and conchoidal cleavage. They have frequent coating 
of Fe and Mn oxides, as well as laminae of carbonaceous detri tus on divisional 
planes. From claystones the assemblage of calcareous nannoplankton was 
obtained, being represented by the following species: Coccolithus eopelagicus, 
Coccolithus pelagicus, Ericsoniella subdisticha, Cyclicargolithus floridanus, 
Cyclococcolithus formosus, Dictyococcites cf. daviesi, Dictyococcites bisectus, 
Reticulofenestra umbilica, Transversopontis obliquipons, Isthmolithus recur­
vus, Discoaster barbadiensis, Discoaster deflandrei, Discoaster saipanensis and 
Coronocyclus serratus. 

The found assemblages are characterized by frequent occurrence of genera 
Coccolithus and Cyclococcolithus. Coccolithus pelagicus and Cyclococcolithus 
formosus are in absolute majority. The occurrence of genus Isthmolithus recur­
vus is of strat igraphic importance. 

On the basis of qualitative species analysis the assemblage of calcareous 
nannoplankton obtained from the claystone lithofacies sediments could be 
placed to the middle part of the Upper Eocene — the Middle Priabonian. 

In the sense of standard zonation of E. M a r t i n i (1971) NP 19 — Isthmolithus 
recurvus biozone is in question. 
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Coccolithus eopelagicus 

Coccolithus pelagicus 

Ericsoniella subdisticha 

Cyclicargolithus jloridanus 

Cyclococcolithus jormosus 

Dictyococcites cj. daviesi 

Dictyococcites bisectus 

Dictyococcites ornatus 

Reticulojenestra umbilica 

Transversopontis obliquipons 

Isthmolithus recurvus 

Discoaster barbadiensis 

Discoaster dejlandrei 

Discoaster cj. táni 

Discoaster saipanensis 

Discoaster cj. sublodoensis 

Coronocyclus serratus 
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Fig. 3. S t ra t ig raph ic range of de te rmined species of calcareous nannop lank ton (accord­
ing to E. M a r t i n i, 1971). 

F i f t e e n s a m p l e s w e r e t a k e n f r o m f lysch l i t ho fac i e s rocks , s ix of t h e m w e r e 
e x a m i n e d b y m e a n s of S E M . T h e o b t a i n e d a s s e m b l a g e is r e p r e s e n t e d b y s p e c i e s : 
Coccolithus eopelagicus, Coccolithus pelagicus, Cyclicargolithus jloridanus, 
Cyclococcolithus formosus, Dictyococcites bisectus, Dictyococcites ornatus, Reti-
culofenestra umbilica, Discoaster barbadiensis, Discoaster cj. tani, Discoaster 
saipanensis, Discoaster cj. sublodoensis. 

D e t e r m i n e d a s s e m b l a g e s a r e c h a r a c t e r i z e d a lso b y f r e q u e n t o c c u r r e n c e of 
g e n e r a Coccolithus (Coccolithus pelagicus) a n d Cyclococcolithus (Cyclococcoli­
thus formosus). Also t h e spec ies Reticulojenestra umbilica a n d Dictyococcites 
bisectus cou ld be m a r k e d as spec ies of m o r e a b u n d a n t o c c u r r e n c e . 

A s s e m b l a g e of c a l c a r e o u s n a n n o p l a n k t o n o b t a i n e d f r o m f lysch l i t ho fac i e s 
r o c k s on the bas i s of its spec ies t a x o n o m i e a n a l y s i s co u l d b e p l aced to t h e 
U p p e r Eocene — the- m o s t u p p e r P r i a b o n i a n till t h e L o w e r O l igocene . 

F o l l o w i n g zonc>s a r e c o n c e r n e d : 
N P 20 Sphenolilhus pseudoradians 
N P 21 "Er ic son ia" subdisticha 
Also spec ies Dictyococcites ornatus w a s o b t a i n e d f r o m t h e s a m p l e s of t h i s 
l i thofac ies , i ts o c c u r r e n c e is g i v e n by C. M ú 11 e r (1970) in zones N P 23 a n d 
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NP 24 (the Middle Oligocene). On the basis of our ascertainment we may deduce 
that they occur already in zone NP 21, or N P 20 (?). (See Fig. 3). 

Besides the calcareous nannoplankton the spores and pollen-grains were obtai­
ned from the samples of Oravská vrchovina highlands, on the basis of which it 
was possible to correlate nannoplankton bizones with pollen spectrums being 
determined in the West Carpathians by S. S n o p k o v á (1977). (See Fig. 4). 
Spores and pollen-grains typical of pollen spectrum were found in samples 
from which the assemblage of nannoflora corresponding to zone N P 19 and 
lower par t of zone NP 20 was obtained. In the samples, in which the species 
belonging to upper part of zone N P 20 and zone N P 21 were determined, pa-
lynomorphs first occurrence of which was described by P. S n o p k o v á (in P. 
G r o s s _ E. K ô h l e r et al., 1930) and W. K r u t z s c h (1962) from 
sediments of the Lower Oligocene. or the Middle Oligocene (Boehlensipollis 
hohli, Arecipites toiesensis) were ascertained. They characterize the pollen 
spectrum 6. 

Preservation 

N. S c h n e i d e r m a n n (1977) deals with selective dissolution of recent 
coccoliths in the Atlantic Ocean. On the basis of state of preservation of the 
tests he subdivides " t h e compensation zone", i.e. the zone in which solution 
of CaCO : i occurs, into 5 zones: 

1. A l y t i c , which occurs 3500 m or more above the CCCD ( = calcium 
carbonate compensation depth — area where the total solution of calcareous 
nannoplankton occurs) and preservation of tests is good. 

2. E o 1 y t i c — occuring 3000 m above the CCCD in which initial dissolution 
of less resistant tests occurs. 

3. O 1 i g o 1 y t i c, which in low geographic latitudes occurs at depths of 
4400 m — 5500 m. Its upper boundary corresponds with lysocline which gives 
the level of rapid increase in the rate of dissolution of planktonic foraminifera 
and calcareous nannoplankton assemblages. In the lower part of this zone 
certain parts of more resistant species are soluble, e.g. the proximal shield 
of Coccolithina leptopora and Coccolithus pelagicus. Planktonic foraminifera 
disappear at the base of the zone. In higher geographic latitudes increased ra­
tes of solution occur at shallower depths. 

4. M e s o 1 y t i c zone is the lowest par t of the compensation zone and imme­
diately overlies the CCCD. Mostly only distal shields of solution-resistant forms 
(e.g. Coccolithus pelagicus) are preserved. 

5. H o 1 o 1 y t i c zone occurs below the CCCD and there is no one form 
preserved in it. 

Species composition of the obtained assemblage, its preservation and absence 
of planktonic foraminifera indicate the lower part of oligolytic zone. 

But this recent model can't be applied on the past because of the frequent 
oscillation of the CCCD, which is dependent on the factors which have been 
changed in the course of past geological periods, e.g. temperature, pressure, 
physical and chemical properties of water, rate of CaCO : ) production etc. 

The results were obtained from equatorial region, i.e. from low latitudes. 
Due to the fact that waters in higher latitudes are cooler, richer in C 0 2 , the 
solvent ability of CaCO : ! is increasing. So the CCCD should occur at lower 
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P l a t e I 
Figs. 1—4. Coccolithus pelagicus (W a 11 i c h) S c h i l l e r , dis tal view, x 4500. 
Figs. 5—6. Cyclicargolithus floridanus ( R o t h et H a y ) B u k r y, p r o x i m a l view, 
x 5000. 

P l a t e II 
Figs. 1—2. Cyclococcolithus formosus K a m p t n e r, dis tal view, x 4000. 
Figs. 3—4. Cyclococcolithus formosus K a m p t n e r. p r o x i m a l view, x 4000. 
Fig. 5. Dictyococcites ornatus (M ú 11 e r) B y s t r i c k á , distal view, x 5000. 
Fig. 6. Dictyococcites ornatus (M u 11 e r) B y s t r i c k á , p r o x i m a l view, x 4000. 

P l a t e III 
Fig. 1. Dictyococcites bisectus ( H a y , M o h l e r et W a d e) B u k r y et P e r c i v a 1, 
p r o x i m a l view, x 4000. 
Fig. 2. Dictyococcites bisectus (H a y, M o h 1 e r et W a d e) B u k r y et P e r c i v a 1, 
distal view, x 4500. 
Fig. 3. Reticulofenestra umbilica ( L e v i n ) M a r t i n i et R i t z k o v s k i. p r o x i m a l 
view, x 3500. 
Fig. 4. Reticulofenestra umbilica ( L e v i n ) , M a r t i n i et R i t z k o v s k i, distal 
view, x 3500. 
Fig. 5. Discoaster cf. tani B r a m l e t t e et R i e d e l , dis tal view, x 5000. 
Fig. 6. Discoaster deflandrei B r a m l e t t e et R i e d e l , distal view, x 4000. 

P l a t e IV 
Figs. 1—2. Discoaster barbadiensis T a n S i n H o k, x 3500. 
Fig. 3. Discoaster saipanensis B r a m l e t t e et R i e d e l . x 2500. 
Fig. 4. Achnanthes sp., x 4500. 
Fig. 5. Achnanthes sp., x 2750. 

P l a t e V 
Figs. 1, 6. Coccolithus eopelagicus ( B r a m l e t t e et R i e d e l ) B r a m l e t t e et 
S u l l i v a n , distal view, x 4000. 
Fig. 2. Coccolithus eopelagicus ( B r a m l e t t e et R i e d e l ) B r a m l e t t e et S u l l i ­
v a n , p r o x i m a l view, x 4000. 
Fig. 3. Coccolithus pelagicus ( W a l l i c h) S c h i l l e r , distal view, x 4500. 
Fig. 4. Cyclococcolithus formusus K a m p t n e r, p r o x i m a l view, x 4500. 
Fig. 5. Coccolithus eopelagicus ( B r a m l e t t e et R i e d e l ) B r a m l e t t e et S u 11 i-
v a n, distal view, x 2250. 

P l a t e VI 
Figs. 1, 3. Cyclococcolithus formusus K a m p t n e r, dis tal view, x 4500. 
Fig. 2. Cyclococcolithus formusus K a m p t n e r, dis tal view, x 3500. 
Fig. 4. Cyclococcolithus formusus K a m p t n e r, p r o x i m a l view, x 4500. 
Fig. 5. Coronocyclus serratus H a y , M o h l e r et W a d e. x 3750. 
Fig. 6. Melosira scala (E h r b.) R a 1 f s, x 4000. 

P l a t e VII 
Fig. 1. Dictyococcites daviesi (H a q) P e r c h — N i e l s e n , distal view, x 5000. 
Fig. 2. Dictyococcites daviesi (H a q) P e r c h — N i e 1 s e n, p r o x i m a l view, x 4500. 
Figs. 3—4. Cyclicargolithus floridanus ( R o t h et H a y ) B u k r y. p r o x i m a l view 

-x 5000. 
Fig. 5. Dictyococcites bisectus ( H a y , M o h l e r et W a d e) B u k r y et P e r c i v a 1, 
distal view, x 5000. 
Fig. 6. Ericsoniella subdisticha (R o t h et H a y ) K r h o v s k ý. distal view, x 3500. 

P l a t e VIII 
Fig. 1. Transversopontis obliquipons (D e ť 1 a n d r e) H a y , M o h l e r et W a d e, 
x 3000. 
Fig. 2. Isthmolithus recurvus D e f l a n d r e , distal view, x 5000. 
Figs. 3—4. Discoaster barbadiensis T a n S i n H o k , x 5000. 
Fig. 5. Discoaster cf. sublodoensis B r a m l e t t e et R i e d e l , x 4000. 
Fig. 6. Discoaster deflandrei B r a m l e t t e et R i e d e l , x 3750. 
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depths. Absence of the forms typical of warm waters, or their small re­
presentation (genus Discoasier) as well as absence of forms typical of cold 
waters (genus Chiasmolithus) and small species diversity is not a consequence 
of climatic conditions, but it is a result of higher solution of tests connected 
with increasing marine depth, whereby the solution of tests during sedimenta­
tion plays an importat role. 

Conclusion 

In the Upper Lutetian marine transgression on various stratigraphic members 
of Choc and Krížna nappes occurred during simultaneous origination of basal 
transgressive lithofaci.es rocks. After sett lement of sediments of this lithofacies, 
expressive subsidence of ocean floor occurred which was reflected in great 
I'acies change. In the Middle Priabonian the sediments of claystone lithofacies 
began to settle. After the sett lement of monotonous claystone series of strata. 
origination of sediments of turbidity current, i.e. flysch lithofacies rocks occurred 
in the Upper Priabonian till the Lower O'igocene. Sedimentary cycle was 
completed by the Lower Oligocene, though we can't exclude the possibility 
that on the flysch lithofacies rocks, sediments of Biely Potok sandstones type 
lay originally on flysch lithofacies rocks, which were desintegrated in post-
palaeogene period. 

The obtained assemblage of calcareous nannoplankton proves the Upper 
Eocene till the Lower Oligocene age of the studied series of strata. In accor­
dance with E. M a i- t i n i (1971) it was possible to class it into the three 
nannoplankton zones: 

zone N P 19 — Isthmolithus recurvus | 
zone NP 20 — Sphenolithus pseudoradians J t h e u P P e r E o c e n e 

zone N P 21 — "Ericsonia" subdisticha — the Lower Oligocene 

These biozones could be correlated with 5 and 6 pollen spectrum according to 
P. S n o p k o v á (1977). 

Small species diversity of calcareous nannoplankton refers to sedimentation 
at deep depths where an important role is played by selective dissolution of 
skeleton ultrastructure, or less resistant tests and diagenetic effects which are 
dependent on lithology of rock. 

Translated by O. Mi.šániová 
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