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Depositional Systems and Lithofacies of the Zlin Formation near
the Contact between the Bystrica and Raca Units (Magura Nappe,
Outer Carpathians, Eastern Slovakia)
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Magura basin has a complex tectono-sedimentary history with
several phases of its evolution. Tectonic activity and sea-level
changes controlled the sedimentary supply to the basin and in-
duced formation of individual depositional elements and their
migration in time and space.

Geological mapping (Zec et al. 2005) and detail sedimento-
logical analysis on selected, relatively well exposed profiles re-
vealed the significant differences between sedimentary character
of Zlin Formation in Bystrica and Rac¢a Units near their contact.
Studied area is situated between Ol'ka and Laborec river valleys
in the eastern Slovakia. Stratigraphic range of the Zlin Forma-
tion in the area is from the upper part of the Middle Eocene up to
the Late Eocene. The formation is developed in overlayer of the

Early to Middle Eocene Beloveza Formation which sedimentary
conditions were affected by the subsidence and sea-level rise.
During the uppermost Middle Eocene and Late Eocene, a signifi-
cant uplift in the Magura basin was recorded (e.g. Oszczypko et
al. 2003). This event influenced the sedimentary conditions in
the area and triggered origin of depositional elements of the Zlin
Formation.

The Zlin Formation of Bystrica Unit is characterized by
higher sand/mud ratio (usually > 2) and the coarse-grained litho-
facies resemble to those from Krynica unit (Strihovce Forma-
tion sandstones). Medium- to coarse-grained sandstones (litho-
facies B1.1 sensu Pickering et al. 1986) are laterally continuous
and often amalgamated. Grading is absent or poorly developed



(coarse-tail grading), in some cases fluid-escape structures are
preserved. Lithofacies B1.1 originated by the deposition from
quasi-steady concentrated density flows (Mulder and Alexander
2001) and is alternating with the thin- to thick-bedded, norma-
ly graded fine-grained sandstones representing turbidites sensu
stricto with well preserved Bouma's intervals (lithofacies C2.1,
C2.2, C2.3 sensu Pickering et al. 1986). Tabular geometry, great
lateral extent and lack of channelization suggest deposition in
lobe and interlobe environments commonly interpreted to be

diagnostic of an outer submarine fan (Mutti and Normark 1987).

Sedimentary fill of the Zlin Formation in Rac¢a Unit (near the
contact with Bytrica Unit) has a different character. Thick (up
to 50—-100 m) mudstone dominated horizons are alternating with
several metres or tens of metres thick sandstone packages. Mud-
stone horizons are characterized by low sand/mud ratio (<0.5).
Thin to very thick fine-grained sandstone beds are overlain by
very thick mudstone drapes (up to 10—15 m, lithofacies C2.4
sensu Pickering et al., 1986). These sandstone/mudstone couplets
probably originated by ponding of huge turbidite flows, in which
the mud component of the flow was retained within a tectonically
restricted depocenter. Paleoflow direction inferred from sole stru-
ctures are usually oriented from SE to NW. However, some rip-
ple and dune orientations indicate flow direction at a high angle
to that deduced from associated sole structures. These different
directions are caused by reflection off containing slopes (e.g.
Haughton 1994). We suppose the slopes were paralel with basin
axis (NW-SE trend) and the gravity flows dispersed from the ba-
sin margins were forced by basin topography to flow along the
axis (longitudal filling).
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