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MARIA PETERCAKOVA*

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

(Figs. 4, Pls. VIII)

Abstractl: The work deals with biostratigraphy of Oravska vr-
chovina highlands solved on the basis ol calcareous nannoplankton.
Relatively bad preservation and small species diversity of the
calcareous nannoplankton refers to sedimentation in deep basin (in
oligolytic zone, in accordance with N. Schneidermann, 1977).
Species composition of assemblage proves the Upper Eocene till
the Lower Oligocene age of series of strata. Nannoplanktion assem-
blages could be placed to nannoplankton zones NP 19. NP 20, NP
21 and correlated with 5 and 6 pollen spectrum.

Peawwe: Padora sannmaeres duoctpaturpadueil Opasekoil sossuiich-
HOCTH Pelennoii na oCHOBE H3BECTKOBOrO HaHomAauktona. OTHocuTeabno

AJ0X0¢ CoXpaHenne n Majoe BlloBoe ]1?!3[10!‘)(}[1(’[3”0 IISI’;GCTI\'UE!EH'[J_ Halio-
VIAHKTOHA VKa3bLiBacT Ha CCAHNMEHTALHIO B r.-'{y!’)m\'m't KOTJIOBHHeE {Il OJTH -
rojoiTudeckoil 3one, coracto H. Wuafgepmany, 1977). Bunosoi

cocTap cooblecTBa A0Ka3bIBaeT F!(’PX[l("j()lL(}]l(]libiﬁ Mo HHACHeOroneHo-
BHIl BO3pacT CBUT niactoB. HanomiankTounsle coobulectsa MOran ObiTh
BKJIOUEHBL B HAHOMJIAHKTOHHBIC 30nbl NP 19, NP 20, NP 21 u koppein-
posaiel ¢ 5 H 6 NBALIEBLIM CHEKTPOM,

Introduction

When doing geological mapping of the broader environs of Komjatna and
Zaskov (in the geomorphological sense of Oravska vrchovina of its subunit
Chot furrow and of Velka Fatra of its subunit Sipska Fatra — according to
E.Mazur, M. Lukni§ 1978) — it was possible to determine the lithofacies
characteristic of evolution of the intracarpathian Palaeogene in overlying
stratum 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 stratigraphy the main stress was laid on palaeontologic con-
lents, besides taking into consideration the lithofacial evolution. The whole
lerritory is extremely poor on the fossil residues. Positive results were obtained
with nannoflora (nannoplankton and palynomorphs).

Stratigraphy of the basal transgressive lithofacies was solved by E. Kéhler.
On the basis of ascertained species of big foraminifera: Nummulites perforatus
(Montfort), Nummulites puschi D’Archiac, Nummulites striatus minor
D'Archiac et Haime, Alveolina elongata D'Orbigny, Alveolina boscii
Delfrance, Orbitolites complanatus Lamarck, Assilina exponens (5 0w-
erby), Fabiania cassis Silvestri he places this lithofacies to the Middle
Eocene — the Upper Lutetian (oral report).

*RNDr. M. Peterc¢akova, Geological Institute of the Slovak Academy of
Sciences, Dubravska cesta, 814 73 Bratislava.
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Stratigraphy 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.

Biostratigraphy

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

Mg, 1. Geological map ol the broader environs of Komjatna and Zaskov (compiled
by M. Petleréakova, 1981) with indication ol sampling.
Feplanations: 1. Mesozoie (Choé¢ nappe — the Middle Triassic, Krizna nappe — the
Upper Jura — the Middle Cretaceous): 2. basal transgressive lithofacies — the Upper
Lautletinn: 3. strata ol menilite type — Priabonian (?): 4. claystone lithofacies —
Priabonian; 5. flysch litholacies — the Upper Priabonian — the Lower Oligocene;
6. lysch litholacies (prevalence of claystones) — the Upper Priabonian — the Lower

Oligocene: 7. faulls: 8, the samples studied by JSM-U,: 9. the taken samples
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Fig. 2. Representation of calcareous nannoplanktion 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 detritus on divisional
planes. From claystones the assemblage of calcareous nannoplankton was
obtained, being represented by the following species: Coccolithus eopelagicus,
Cocceolithus  pelagicus, Ericsoniella subdisticha, Cyclicargolithus floridanus,
Cyclococeolithus  formosus, Dictyococcites ¢f. dawviesi, Dictyococcites bisectus,
Reticulofenestra uwmbilica, Transversopontis obliquipons, Isthmolithus recur-
vus, Discoaster barbadiensis, Discoaster deflandrei, Discoaster saipanensis and
Coronocyclus serratus.

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

On the basis of qualitative species analysis the assemblage of calcareous
nanneplankton 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. Martini (1971) NP 19 — Isthmolithus
recurvus biozone is in question.
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Lower

Priabonian Sligovene

NP NP 19 NP 20 NP 21 NP

I

| Coccolithus eopelagicus 13 < === —> 95
Coceolithus pelagicus 0 < — —i*| R
Ericsoniella subdisticha ? —— — .
Cyclicargolithus floridanus 15 <— — - <o I(“.j?
Cyclococcolithus formosus 12 |[€— - 99

| Dictyococcites cf. daviesi ). | 2 (?)
Dictyococcites bisectus 16 < — — = —> 25

| Dictyocoecites ornatus ? < e —p 24

| Reticulofenestra umbilica 15 <——— — s 99
Transversopontis obliquipons 17: le———— - —

| Isthmolithus recurvus v 29
Discoaster barbadiensis 11 &—|—

‘ Discoaster deflandrei 12 <— — ! 95

i Discoaster c¢f. tani 16 <— = ’ | 23

| Discoaster saipanensis 16 <— ~

| Discoaster cf. sublodoensis redeposited |

Coronocyclus serratus | —

I'ig. 3. Stratigraphic range of determined species of calcareous nannoplankton (accord-
ing to EE Martini, 1971).

Fifteen samples were taken from flysch lithofacies rocks, six of them were
examined by means of SEM. The obtained assemblage is represented by species:
Coceolithus eopelagicus, Coccolithus pelagicus, Cyclicargolithus floridanus,
Cyclococceolithus formosus, Dictyococcites bisectus, Dictyococcites ornatus, Reti-
culofenestra wmbilica, Discoaster barbadiensis, Discoaster cf. tani, Discoaster
saipanensis, Discoaster ¢f. sublodoensis.

Delermined assemblages are characterized also by frequent occurrence of
genera Coccolithus (Coccolithus pelagicus) and Cyclococcolithus (Cyclococcoli-
thus [ormosus). Also the species Reticulofenestra umbilica and Dictyococcites
bisectus could be marked as species ol more abundant occurrence.

Assemblage ol calearcous nannoplankton obtained from flysch lithofacies
rocks on the basis of ils species taxonomic analysis could be placed to the
Upper Bocene — Lthe most upper Priabonian till the Lower Oligocene.

Following zones are concerned :

NP 20 Sphenolithus pseudoradians

NP 21 “Fricsonia” subdisticha

Also species Dictyocoecites ornatus was obtlained from the samples of this
litholacies, its occurrence is given by C. Miiller (1970) in zones NP 23 and



233

CALCAREQOUS NANNOPLANKTON OF ORAVSKA VRCHOVINA

(1861

BAONBDIID|DL

) @1qe) 2anelaLIod dydeigijenisoig-sigo[oyiy F Sig

pinqo)b puisdAbosapyds

D21U3DdIDD D)|BUIPIDIAD o 0 ° |m
$1SS02 DIUDIQDS oo °° °p | -C
Suauodxa DUIISSY m_c 40 qo nlco
snjbunjdwos 533411041920 o = 4o M
pjobuoja ounjoasy — ™o
JOUIW SNJDIS N i
SNJDWoUD N 'lyasnd ‘N o
/ \ SNjDJ04dad saynwwnN - o
-
SISNINVdIYS | 4L
auibDlialsoun
¢ ' 4¥315v03sia|dN m 55
SisuaJD|q Sayuajedacpiolapndn) pauin}iassoun w_mzm_aquqou nm? b= 5 |9
snpnbunyy sapuododioacuoi . SNHLITOWSYIH =
sniaa sajuajjodiu)y sisuaundios Q wn -
snsijasxaopnasd sijodoaid mm d sisua1ppqung 1215009510 cna¥NIIY 61 — o
ssuabiosop sa}100ds1S01130017) snjoasig o - m
snwiuiw sajipiawodn) 1S3IADP $23}1220204}210 SNHLIOWHLS! dN =
snJoydoziyl sajuapodoipsoduol) SNAIND3J SNUIHOWY}S] m @
sisuaupdios 0 3
sisuaippquog Jaysooosygy (V0 BEES == _ =
- = DINGWN DI}3S3uU340)N}3Y|SNVIAYHOAN3Sd 0c a
snyinbupy} sajuajododiodoudiy .
L VRS $N123s19 'O gnH 1 1ONIHIS Nl B ™ 5 m
Snian ‘SAIBNOCIY ISAIADP S3}19902041910 1 —
SISU3DSAIM §2 sayidioaly SNSOWI0} SNYI0990201247 ~<
1uoy sijjodisuajyaog w = e)
sapionaq sapuRodoingsan L 954 suodinbigo sijuodos Jassup.y| O o |
snjonajs sajuaiodorsnhiod snjpule sapososoAjoig| YHIILSIOENS 74 T -~ | @
x3)dwis sajualodoiing snuDpLoY SNYYIeBID0N0AY wiNOST YT dN o %
snjuinb sajuajjodsApdopoiog DY21}SIPGNS D)121U0s0143 - m
snjoinunib sajdinaly| =
satoads jupdijubis V1,61 DAo%dOUS o/ sainads juooijiubis | /LABL tuijiowW 3/ -nr w q_n__u_o
alow pauibjiadso | swnijoads alow PauIDyIadse |sauoZolg  PIDPUDS SHIAININVE0S | 10070HLIT W = wlv. o)
9 =
SNIVHO -N3170d ANV S3H0dS NOLMNVIdONNYN  SNO3¥¥IIVI 40 S39VIEW3SSY e % H




234 PETERCAKOVA

NP 24 (the Middle Oligocene). On the basis of our ascertainment we may deduce
that they occur already in zone NP 21, or NP 20 (?). (See Fig. 3).

Besides the calcareous nannoplankton the spores and pollen-grains were obtai-
ned from the samples of Oravska 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. Snopkova (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 NP 19 and
lower part of zone NP 20 was obtained. In the samples, in which the species
belonging to upper part of zone NP 20 and zone NP 21 were determined, pa-
lynomorghs first oceurrence of which was described by P. 5 nopkova (in P.
Gross — E. Kéhler et al, 1980) and W. Krutzsch (1962) from
sediments of the Lower Oligocene, or the Middle Oligocene (Boehlensipollis
hohli, Arecipites wiesensis) were ascertained. They characterize the pollen
spectrum 6.

Preservation

N. Schneidermann (1977) deals with selective dissolution of recent
coccoliths in the Atlantic Ocean. On the basis of state of preservation of the
tests he subdivides “the compensation zone”, i.e. the zone in which solution
of CaCO, oceurs, into 5 zones:

1. Alytiec, 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. Eolytic — occuring 3000 m above the CCCD in which initial dissolution
ol less resistant tests occurs.

3. 0ligolytic, 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 Coceolithina leptopora and Coccolithus pelagicus. Planktonic foraminifera
disappear at the base of the zone. In higher geographic latitudes increased ra-
tes ol solution occur at shallower depths.

4. Mesolytie zone is the lowest part of the compensation zone and imme-
diately overlies the CCCD. Mostly only distal shields of solution-resistant forms
(c.g. Coccolithus pelagicus) are preserved.

5. Hololytie zone occurs below the CCCD and there is no one form
preserved in it.

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

Bul 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 walter, rate of CaCO, production elc.

The resulls were obtained from equatorial region, ie. from low latitudes.
Due to the lact that waters in higher latitudes are cooler, richer in CO,, the
solvent ability of CaCOy is increasing. So the CCCD should occur at lower
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Plate I
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Plate II
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Plate III
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Plate IV
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Plate V
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Plate VI




CALCAREOUS NANNOPLANKTON OF ORAVSKA VRCHOVINA

Plate VII
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Plate VIII
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Plate I
Figs. 1—4. Coccolithus pelagicus (Wallich) Schiller, distal view, x 4500.
Figs. 5—6. Cyclicargolithus floridanus (Roth et Hay) Bukry, proximal view,
x 5000.

Plate II
Figs. 1—2. Cyclococcolithus formosus Kamptner, distal view, x 4000.
Figs. 3—4. Cyclococcolithus formosus Kamptner, proximal view, x 4000.
Fig. 5. Dictyococcites ornatus (Miller) Bystricka, distal view, x 5000.
Fig. 6. Dictyococcites ornatus (Miller) Bystricka, proximal view, x 4000.

Plate III
Fig. 1. Dictyococcites bisectus (Hay, Mohler et Wade) Bukry et Percival,
proximal view, x 4000.
Fig. 2. Dictyococcites bisectus (Hay. Mohler et Wade) Bukry et Percival,
distal view, x 4500.
Fig. 3. Reticulofenestra umbilica (Levin) Martini et Ritzkovski proximal
view, x 3500.
Fig. 4. Reticulofenesira wmbilice (Levin), Martini et Ritzkovski, distal
view, x 3500.
Fig. 5. Discoaster c¢f. tani Bramlette et Riedel, distal view, x 5000,
Fig. 6. Discoaster deflandrei Bramlette et Riedel, distal view. x 4000.

Plate 1V
Figs. 1—2. Discoaster barbadiensis Tan Sin Hok, x 3300.
Fig. 3. Discoaster saipanensis Bramlette et Riedel. x 2500.
Fig. 4. Achnanthes sp., x 4500.
Fig. 5. Achnanthes sp., x 2750.

Plate V
Figs. 1, 6. Coccolithus eopelagicus (Bramlette et Riedel) Bramlette et
Sul l ivan, distal view, x 4000,
Fig. 2. Coccolithus eopelagicus (Bramlette et Riedel) Bramlette et Sulli-
van, pl oximal view, x 4000.
Fig. 3. Coccolithus pelagicus (Wallich) Schiller. distal view, x 4500.
Fig. 4. Cyclococcolithus formusus Kamptner, proximal view, x 4500.
Fig. 5. Coccolithus eopelagicus (Bramlette et Riedel) Bramletie et Sulli-
van, distal view, x 2250,

Plate VI
Tigs. 1, 3. Cyclococcolithus formusus Kamptner, distal view, x 4500.
Fig. 2. Cyclococcolithus formusus Kamptner, distal view, x 3500.
Fig. 4. Cyclococcolithus formusus Kamptner, proximal view, x 4500.
Fig. 5. Coronocyclus serratus Hay, Mohler et Wade, x 3750,
Fig. 6. Melosira scala (Ehrb) Ralfs, x 4000.

Plate VII
Fig. 1. Dictyococcites daviesi (Haq) Perch — Nielsen, distal view, x 5000.
Fig. 2. Dictyococcites daviesi (Haq) Perch — Nielsen, proximal view, x 4500.
Figs. :——4 Cyclicargolithus floridanus (Roth et Hay) Bukry, proximal view.
-x 5000,
Fig. 5. Dictyococcites bisectus (Hay, Mohler et Wade) Bukry et Percival,
distal view, x 5000.
Fig. 6. Ericsoniella subdisticha (Roth el Hay) Krhovsky. dislal view, x 3500.

Plate VIII
Fig. 1. Transversopontis obliquipons (Deflandre) Hay, Mohler et Wade.
x 3000,
Fig. 2. Isthmolithus recurvus Dellandre, distal view. x 5000.
Figs. 3—4. Discoaster barbadiensis TanSinHo k. x 5000,
Fig. 5. Discoaster cf. sublodoensis Bramlette et Riedel, x 4000,
Fig. €. Discoaster deflandrei Bramlette el Riedel, x 3750
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depths. Absence of the [orms typical of warm waters, or their ¢mall re-
presenlation (genue Discoaster) as well as absence of forms typical of cold
walers (genus Chiasmolithus) and small species diversily 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 Luletian marine transgression on various stratigraphic members
of Che¢ and Krizna nappes occurred during simultaneous origination of basal
transgressive lithofacies rocks. After settlement of sediments of this lithofacies.
expressive subsgidence of ccean floor occurred which was reflected in great
[acies change. In the Middle Priabonian the sediments of claystone lithofacies
began Lo seitle. Alter the settlement of monotonous claystone series of strata.
origination of rediments ol turbidity current. i.e. flvsch lithofacies rocks occurred
in the Upper Priabenian till the Lower Oligocene. Sedimentary cycle was
comgleted by the Lower Oligocene, though we can’t exclude the possibility
that on the [lysch lithofacies rocks. sediments of Biely Potok sandstones tvpe
lay originally cn [lyech lithofacies rocks. which were desintegrated in post-
palacogene period.

The obtained assemblage of calearcous nannoplankton proves the Upper
Focene Lill the Lower Oligocene age of the studied series of strata. In accor-
dance with B, Martini (1971) it was possible to class it into the three
nannoeplankton zones:

zone NP 19 — [sthmolithus recurvus L the U .
zone NP 20 Sphenolithus pseudoradians | € DPREL SuREHS
zone NP 21 — “Ericsonia” subdisticha — the Lower Oligocene

These biozones could be correlated with 5 and 6 pollen spectrum according to
P. Snopkova (1977).

Small species diversity ol caleareous 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, Misiniova
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