110

Ceolines 13 (2001)

Paleoenvironmental Changes in the Western Carpathian Ba-
sins across Eocene-0Oligocene Boundary: Onset of TA4
Euxinity and Catastrophic Eutrofication
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Upper Lutetian transgression in the Central-Carpathian Paleogene
Basin (CCPB) led to the shallow-marine deposition of nummuli-
tic banks, developed in two 3 order cycles. Nummulitic ecosys-
tems were adapted to clear-water and oligotrophic conditions, be-
ing highly sensitive to even small increase in nutrient availability
and primary productivity. During the Upper Eocene the CCPB
underwent a progressively widespread eutrophication, which is
consistent with climatic cooling. Therefore, the Nummulitic cy-
cles of the CCPB, like a large foraminifera demise, disappeared
due to the inversion of the Middle Eocene warm climate to cooler
climate in the beginning of the TA4 supercycle. Climatic changes
culminated in the “Terminal Eocene Event”, which corresponds

to the global cooling and glacio-eustatic regression related to
the Antartic cryosphere expansion. Consequently, a carbonate fac-
tory turned off during the Zone P16 (latest nummulites — Kohler
1998), being eutrophicated and suffocated by terrigenous deposi-
tion. Cool-water influx and continental runoff into the CCPB led
to fundamental paleoenvironmental changes. The water mass be-
came stratified, developing a shallow termocline and chemocline.
The water-colum stratification facilitated an oxygen deficience due
to organic carbon oxidation and eutrofication of surface water. This
process resulted in bottom-water anoxia (fertility crisis) and
surface-water nutrification favorable for phytoplankton (Wetze-
liella, Deflandrea — Gedl 2000), shallow-water ichnofauna (Clu-
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peidae, Serranidae — Chalupova 2000) and glauconization of ex-
foliated foraminiferal tests (e.g., glaucony-rich layers near
the Prosiek Valley). A small-scale intercalation of non-calcare-
ous black shales with Globigerina Marls indicates a short pulses
of carbonate productivity during the terminal Eocene fertility
crisis. The fluctuations in productivity provide the evidence of
climatic changes driven by precessional cyclicity (cf. Leszczynski
1997).

Early Oligocene is considered a time of catastrophic eutro-
phication of the West Carpathian basins, which culminated in
mass expansion of diatoms (Menilite cherts in upper NP 23 —
— Nagymarosy 2000). Early Rupelian sediments still reveal
the cool-water influence, salinity decrease and semi-isolation,
as indicated by wetzeliellacean dinoflagellates, diatom oozes,
brackish nectonic fish and small gastropods. Higher in the sec-
tion, the carbonate-free sequence reveals the first pulses of nan-
nofossil blooms, characterized by reticulofenestrids of NP 23
Biozone (Tylawa-like limestones), which became flourished due
to sea-level rising and renewed circulation. The TA4 supercycle
tended toward to highest sea-level in time at of 32 Ma, which
restored the Paratethyan circulation (Baldi 1984). Consequent-
ly, the CCPB became reoxygenated, which led to the increase in
carbonate precipitation, productivity and fertility. The maximum
flooding of this sequence falls into horizons of manganese layers,
which represent a condensed section of the marine transgression.
Successive formation of mud-rich deposits indicates a low-
energy environment of highstand phase. Next supercycle TB1
was introduced by the Intra-Oligocene regression. It is in
accordance with an abrupt sea-level fall at around 30 Ma (Mid-
Oligocene Event), determined as a distinctive drop in sea-level
during the major glaciation in Antartica and subsequent cooling

in the Northern Hemisphere. At this time, the CCPB started to
fill up by sand-rich submarine fans, as a frequency of related
turbidite currents essentially increased during glaciation. The Late
Oligocene regression in the CCPB is indicated by shallowing
and decrease in salinity with appearance of braarudospherids in
nannofossil associations and brackish dinoflagellates in
phytoplankton. Therefore, the deposition of the Upper Oligocene
submarine fans in the CCPB appears to have been forced by
glacio-eustatic regression.
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