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Abstract

Several meters thick section through the Paleocene/Eacene
boundary was studied in the flysch sediments of the Bilé Karpa-
ty Unit. Calcareous-nannofossil assemblage of the Zone NPS is
replaced by assemblage of NP10 at the boundary. Low diversi-
ty assernblages of agglutinated foraminifers - surface-dwelling
detritus feeders - can be compared with “low-oxygen” biofacies
of various authors. Diversity and variety of feeding strategies
of aggiutinated assemblages grow from upper part of NP10
Nanino-Zone in the Bilé Karpaty Unit, Bioevents at the Paleoce-
ne/Eocene boundary are supposed to be caused by high pro-
ductivity of phytoplankton connected with decrease in oxygen
content. In the Bilé Karpaty Unit the stratigraphically important
taxa of agglutinated foraminifers of Upper Senonian - Paleo-
cene interval {rzehakinids, some hormosinids, Glomospirella
arzybowskii etc.) disappear in the early NP9 Nanno-Zone and
marker taxa of the Eocene [Reophax nodulosus, R. elongatus)
appear in the late NP10 Nanno-Zone. The absence of this
species in interval close to Paleocene/Eocene boundary was
probably caused by restricted conditions in bottom waters.

On the Paleocene/Eocene boundary (hereinafier deno-
ted by PEB), an extent change of different fossil groups takes
a place. Global changes in deep-sea agglutinated foramini-
fera assemblages are especially marked. Many agglutinated
taxa extinct {some hormosinids, rzehakinids, Glomospirella gr-
Zybowskii (JURKIEWICZ|, Sphaerammina gerochi HANZLIKOWA
etc.) and other taxa appear (Saccamminaides carpathicus GE-
ROCH, Reophax nodulosus BRADY, R. elongatus GRZYBOWS-
Ki).

In pelagic environment the assemblages of several micro-
fossil groups change taxonomically. As concems calcareous
nannofossils, several genera disappear near the end of the
Paleocene, namely Fasciculithus, Rhomboaster, Placozygus,
Hornibrookina (Perch-Nielsen, 1985). Tribrachiatus contortus
[STRADNER] BUKRY (nominate taxon of the NP10 Zone of
Martini, 1971} together with Tribrachiatus bramiette (BRON-
NIMANN and STRADNER) PROTO DECIMA et al. and Discoaster
diastypus BRAMLETTE and SULLIVAN have their first occurrence
on the PEB (Perch-Nieisen, 1985). Upon planktonic foramini-
fers the PEB is determined by the last occurence of Morozo-
vella velascoensis {CUSHMAN), that means at upper bounda-
ry of M. velascoensis Zone (e.g. Berggren (1 571) places the
PEB at the first occurrence of Pseudohastigerina wilcoxoensis
[CUSHMAN and PONTON]. This "Pseudchastigerina datum”
is about age-equivalent of M. velascoensis Zone {Tournarkine

- and Luterbacher, 1985). According to these criteria, the PEB
should be placed to the boundary of Péa and Péb Zones of
Blow (1969), P6 and P7 Zones of Blow [1979) and to the
boundary of Morozovella velascoensis and M. edgari Zones of
Bolii {1966) and M. velascoensis and M. subbotinae Zanes of
Stainforth et al. (1975).

Paleocene/Eocene boundary in the
Blatnicka section

Several meter thick section through the PER was studied in
1989 in the Nivnice Formation of the Bilg Karpaty Unit. The
section was open by an accidental excavation near southeast
end of Biatnitka village in small forest close to the road to Bor
sice. Thin to medium bedded flysch sequence consists of light
grey, fine-grained calcareous sandstones (mostly Tc turbidite
members), brown grey siltstones (Td) and grey, brown grey
rarely green grey marly claystones. Hemipelagites are represen-
ted by thinn {up to 7 cm| intercalations of grey green spotted
carbonate-free clays. Calcareous nannofossils and planktonic
foraminifers were obtained from the turbidite marly claystones
(Te]. Hemipelagile clay intercalations contain only agglutina-
ted foraminifera and less frequent radiolarians and fish teeths.
Benthic fauna of the hemipelagites is supposed to be comple-
tely authochthonous.

Stratigraphically important taxa [Rzehakina and Hormosi-
na representatives, Glomospirella grzybowskii HURKIEWICZ),
Saccamminoides carpathicus GEROCH, Reophax elongatus
GRZYBOWSKI, R. nodulosus BRADY) are missing in studied
section. Their absence could be explained by restricted condi-
tions near the PEB in the Bilé Karpaty Unit. Rzehakina epigona
(RZEHAK], R. fissistomata (GRZYBOW/SKI) and Glomospirella gr-
Zybowskii disappear in the Bilé Karpaty Unit probably in the
lower part of NP9 Nanno-Zone. On the other hand the Eo-
cene markers Reophax nodulosus and R. elongatus appear in
higher levels of NP10. The increased occurence of different
Glomospira representatives at the PEB (see fig. 2) seems to be
only distinct bioevent. Glomospira assemblage is characteristic
for the Lower Eocene of the Carpathian fiysch (e.g. Morgiel
and Olszewska, 1981, Malata, 1981), but it is distributed also
world-wide.

Samples 64E and 64G (see fig. 1) contain assemblage with
Discoaster multiradiatus BRAMLETTE and RIEDEL, Rhomboas-
ter cuspis BRAMLETTE and SULLIVAN, Fasciculithus schaubii
HAY and MOHLER, and rarely Pontosphaera rimosa (BRAM-
LETTE and SULLIVAN) ROTH and THIERSTEIN. This assemblage
indicates upper part of NP9 Zone of the uppermost Paleoce-
ne. Different nannofossil assemblage appear in samples 64|
and 64J. Occurrence of Pontosphaera plana (BRAMLETTE and
SULLIVAN] HAQ, Campylosphaera eodela BUKRY and PERCE
VAL, Zygrhablithus bijugatus [DEFLANDRE and FERT ) DEFLAN-
DRE and Discoaster binodosus MARTINI marked basal part of
NP10 Zone of the Early Eocene.

Only poor assemblages of planktonic foraminifers were
unfortunately obtained from turbidite marly claystones (Te).
The stratigraphically important taxa for determination of the
PEB as Morozovella velascoensis (CUSHMAN) and Pseudohas-
tigerina wilcoxoensis (CUSHMAN and PONTON] are gene-
rally missing in Magura fiysch of Carpathians. Nevertheless
the occurrence of Subbotina velascoensis [CUSHMAN) and
Morozovella subbotinae (MOROZOVA] indicates the Paleoce-



Geolines (Praha), 1 (1994)

ne/Eocene transition. Radiolarians of predominantly spherical
shape, often limonitized, are frequent in studied section.
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Fig. 1. Lithology of the Nivnice Formation in Blatnicka at the
Paleocene/Eocene boundary.

Agglutinated assemblages of hemipelagic intercalations
(samples 64F and 64K, see fig 1] possess species diversity
about 15, Glomospira representatives and small form of Re-
curvoides (?new species| dominate the assemblages. Test size
of agglutinated taxa is small. That suggest, together with so-
mewnhat low diversity, the decreased oxygen content. These
assemblages can be compared with the biofacies B of Kuh-
nt, Kaminski and Moullade {1989) and also with flysch type
biofacies of lower slope of the mentoned authors. Daminant
representatives of the Glomospira and Recurvaides belong to
the morphogroup B of surface dwelling herbivores and detriti-
vores, sensu Jones and Chamock [ 1985), That suggest theidea
of increased detritlis input connected with the increased pro-
ductivity of phytoplankton (but not strong overproduction). In
other areas the organicich sediments and biosilicites appear
at the PEB. Such lithological phenomena are not developed
atthe PEB in studied section, Plankion productivity in Magura
fiysch was probably lesser. In the more external Raca and Bystri-
ca units of Magura flysch even well-oxygenated bottom-water
conditions are evidenced by variegated sedimentation,

Nevertheless decrease in benthic diversity'to abaout 15 at
the PEB from more than 30 in Late Paleocene NP8 Nanno-
Zone (the Nivnice Formation, Louka locality] supports the
idea of the decreased oxygen content that was caused by
the increased phytoplanktan productivity. On the contrary
calcareous-nannofossil diversity increased from about 20 spe-
cies in NP8 Zone (Louka locality) to about 30 species at the
PEB (studied section). Extremely low diversity (2 to 5) possesses
the agglutinated assemblage from the ype locality of Nivnice
Formation (small old quarry in Nivnice village|, Sediments af
this Jocality belong to the NP9 Nanno-Zone of the latest Pa-
leocene. The agglutinated assemblage is dominated by small
Bathysiphon brosgei TAPPAN, frequent is small form of Recur-
voides [mentioned above), and rarely occur "Rhizammina’ and
Subreophax scalaria [GRZYBOWSKI). This assemblage should
represent an ecological equivalent of biofacies B of Kuhnt, Ka-
minski and Moullade (1989), respectively "low-oxygen” assem-
blage of Kuhnt and Kaminski (1989).

Benthic species diversity is locally higher in later levels of
MNP10 Nanno-Zone at Louka locality and increased up 1o 28
in NP1 1 Nanno-Zone'of the KuZelov Formation (Javornik, clay
pit). Low-diversity assemblage of predominantly opportunis-
tic surface-dwelling detritus feeders and herbivores connected
probably with increased plankton detritus input at the PEB is
graciually replaced by more complex assernblages of diverse
feeding strategy, sensu Jones and Charmock [1985) In later
levels of Nanno-Zone (Louka locality), the infaunal detritus
feeders (Reopha), surface-dwelling deposit feeders |Ammo-
discus| and erected tubular suspension feeders (Nathia, “Rni-
zammina®) are already present. That illustrates slow deve-
lopment of agglutinated assemblages during the Early Eo-
cene

Detail data on faunal density, organic carbon corilent and
more detail guantitative distributional data on fossil content
would be helpful for better understanding of the Paleoce-
ne/Eocene boundary event, Reinvestigation of Blatnicka se-
ction, especially detail sampling could bring valuable contri-
bution to this topic.
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Fig. 2. Distribution of agglutinated faraminifera and diversity
of different microfossil groups in Blatnicka Section. Abbrevia-
tion used for sedimentology: H - hemipelagite, Te - trbidite
claystone (Te interval).
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Refugiain ecology: a question of their existence and their

basic attributes

Jindfich HLADIL, Geological Institute, Academy of Sclence,

Introduction

An explanation about possible source-areas or biological sour-
ces represents one of the most promising views to the recovery
game that superimposes over the global crisis.

Major categories are suggested here: refugia and relicts,
Both subjects display two faces - they are as the biotope as
the joined biological system. We cannot dissect the structures
exclusively even favoring a holistic approach.

As clearly visible from the name, the refugium is a place
that is convenient to coming “refugees” that is such a pla-
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ce that can adsorb a partial biota stressed in neighborhood.
The refugium, as a biotope, is settled by migrants they are
coming from marginal of previously flourishing ecosystems.
Various types can be distinguished among these settiements
or colonizations: from random or passive dispersals, through
changed-reproductive but still “passive” ways, up to an “active
or aimed” invasicn. The beginning crises have to be reflected
by "a flow in" on the fluctuating margins of the refugium.

Contrary to this scenario, & relict of formerly flourishing
ecosystem is never characlerized by any important “flow in”;
that means no large-spectrum immigration can be detected.



