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MICHAL KOVAC*

GEODYNAMICAL DEVELOPMENT — CRITERIUM FOR THE
SUBDIVISION OF THE WEST CARPATHIAN NEOQOGENE
SEDIMENTATION AREAS

(Tab. 1, Figs, 1—3]

Abstract: This work contributes to discuss new opinions on the time

and space division of the West Carpathian Neogene basins from the

view-point of the theory of plate tectonics. Except for their recent geo-

graphical position, this division takes into consideration their geodyna-

IS mical development and also their relation to larger interregional sedi-

UNES[HD 25 mention areas of the Alpine-Carpathian System in the diverse Neogene
stages.

Peawme: B pabore mpemocTaBjieHsl HJf NHCKYCCHH HOBblE B3T/AABI HA BO3PACT-
HOE I [IPOCTPAHCTBEHHOE JeNeHHe HeoreHOBHIX bacceiimos 3anamusix Kapnart ¢ Touxu
3PEHHA TEOPHM IBICKEHHs JHTOCHepHUECKHX I[UIHT. JTO MejieHHe IPHHHMAeT BO
BHIMAaHHE KpOMe MX CEeTONHAIIHEro reorpadHuYeckKoro NOJOMEHHA HX TeoaIMHAMH-
4YecKoe pasBHTHE, KaK M NPHHALMEKHOCTE K MEKPErHOHANLHBIM ODJACTAM OTJIOMNE-
HHUIl OCaJKOB B pPaMKax ajbNHHCKO-KAPNATCKOH CHCTEMEl B OTHEJNBHEIX BpeMeHax
HEOTeHa.

The sedimentation filling of the Neogene basins of the West Carpathians
in their contemporary geographical position represents only denudation
remains of the original sedimentation basin of differents stages. The basins
differ from each other by their age and by their extent, especially because
of the changeable position of the West Carpathian Block during the stages
of the space reduction in the Neogene of the outer arc units. Therefore se-
diments of the different Neogene stages occurring nowadays in the same
geographical region were naturally originated in geographically different
areas (Fig. 2, which doccuments the movement of sedimentation areas in the
East Slovakian Basin in dependence on the movement of the West Carpathian
Block). The space reduction during the Neogene could be presupposed on
40 km in NW section and 80 — 100 km in NE section (Poland) of the West
Carpathians (M. Kovad¢, 1980).

The geodynamics of the Neogene of the Alpine—Carpathian System appears
by creation, destruction, also by migration of the interregional sedimenta-
tion areas. These ones demonstrate a common development of the West Car-
pathians with adjacent areas (the Eastern Alps, the Eastern Carpathians,
the Pannonian Block etc.) during the Neogene stages. The common deve-
lopment of sedimentation areas could be also a recognition of the accep-
tance of conclusions of the plate tectonics theory (X. Le Pichon et al,
1973; M. Mahel, 1979), especially of the existence of the time and space
limited subduction in the outer arc units of the Alpine—Carpathian System
(Z. Roth, 1977), the Neogene Block structure (0. Fusan et al, 1979)
and the action of active mantel diapir (L. Stegena et al, 1975; D. Vass,
1979] in the inner arc (Intra—Carpathian area).

* RNDr. Michal Kovdé, CSc., Geological Institute of the Slovak Academy of
Sciences, Dibravskd cesta 9, 886 25 Bratislava, Czechoslovakia.
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The contemporary geographical position of the Neogene basins represents
the final phase of an orogenetic process. This position of the Neogene basins
in the outer and innner sides of the West Carpathians arc, also in its own
mountain chain, was one of the main criteria for their division in the past.
However, this division did not express the genetic relations of their origin
and creation (except for those ones, pointed out by D. Andrusov, 1958;
T.Buday,I. Cicha, ]. Senes, 1965).

The division of basins was traditionally as follows:

— outer (foredeeps)
— basins in the mountain arc (e.g. the Vienna Basin)
— inner (the Danubian basins)

1 — the Subalpine Molasse and the Oligocene and Miocene flysch zones, 2 — the
Subcarpathian Miocene Foredeep in Czechoslovakia and the Subcarpathian Oligo-
cene and Miocene flysch zone, 3 — the Subcarpathian Miocene Foredeep in Poland
and the Subcarpathian Oligocene and Miocene flysch zones, 4 — the Subcarpathiam
Miocene Foredeep in the USSR and the Subcarpathian Oligocene and Miocene flysch
zones, 5 — the Subcarpathian Miocene Foredeep in Romania, 6 — the Dacian Basin,
7 — the Viennma Basin, 8 — the Danubian Lowland, 9 — the tnner arc bassins of the
West Carpathians, 10 — the South Slovakian — North Hungarian sedimentation area,
11 — the East Slovakian Basin, 12 — the Transsylvanian Basin, 13 — the Eisen-
stadt-West Hungarian Sedimentation area, 14 — the Lavantal Basin, 15 — the Sty-
rian Basin, 16 — the Drava-Sava Basin, 17 — the Pannonian Basin, 18 — Hungarian
Alfold.
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Fig. 2. The schematic outline of the Neogene movement of sedimentation areas in
the East Slovakian Basin in dependence on the movement of the West Carpathian
Block appearing by the space reduction of the outer arc unitc. Explanations: 1 —
Egerian sediments, 2 — Ottnangian and Karpatian sediments, 3 — Badenian sedi-
ments, 4 — Sarmatian sediments, 5 — the North European Platform, 6 — the Car-
pathian-Pannonian Block, 7 — volcanism, 8 — direction of the movement
B — clippen zone, M — the Magura unit, S — the Silezic unit, SK — the Scolian
unit, ST — the Stebnica unit, N — the Neogene, OT — Ottnangian, K — Karpatian,
OM — Egerian, My — Badenian, Ms — Sarmatian, H — recent geographical position
[Presovu).
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A more recent division (T. Buday, I. Cicha, ]. Senes§, 1965) took in
consideration not only the nowadays position but also their development
in the stage before so called ,Tortonian” (the regional stage Badenian now].
As an example the basins are mentioned in the inner part of the West Car-
pathian arc which show many differences and they can not be considered
as salients from the Sarmatian more or less of the uniform, so called ,,Pan-
nonian Basin”. These basins joined with the units of the inner Carpathians
are therefore divided into:

a) basins, created before the Neogene, whose subsidence had finished in

the Badenian

b) basins, created in the Badenian, their subsidence has begun in the Ba-

denian and the maximum reached in the Pannonian, Pontian and Plio-
cene (the Danubian Lowland in South Slovakia].

On the basis of geodynamical considerations, analysis of movements inside
the filling of the Neogene basins (M. Kov&c¢, 1980), related to the interre-
gional sedimentation areas within the Alpine—Carpathian System, it is
possible to propose a more exact division of the Neogene basins of the West
Carpathians:

1. The Neogene basins of the ,East-Alpine — West Carpathian arigin®
[Egerian, Eggenburgian, Ottnangian|

The stages Egerian, Eggenburgian, Ottnangian are characterized by the
end of movements in the outer arc units of the Alps and their uplift from
the end of Ottanangian (S. Prevy, 1978). By the East Alpine influences the
sedimentation area is originated which passed from the area of the outer
arc Alpine Molasse in the Eggenburgian to the area of the Subcarpathian
Miocene Foredeep in Moravia to some WE directed parts, the Vienna Basin
and farther, to the area of the inner depressions of the West Carpathians.
The Pre—Neogene basement of the Eisenstadt — West Hungarian sedimen-
tation area and the Pre—Neogene basement of the Danubian Lowland created
probably a genetic continuation of the Eastern Alps in these stages. We are
lead to this presumption also by development of the common inner arc (so
called Intra Carpathian) sedimentation area of the Eastern Alps and the
West Carpathians which overlapped from the Drava — Sava Depression on
SW to the South Slovakian — Nort Hungarian sedimentation area on NE
(Fig. 3, tab. 1]). The uplift of the Eastern Alps in the end of the Ottnangian
can be one of the causes of sedimentation changement of the West Car-
pathians. Terefore, according to my opinion a subdivision of sedimentation
areas of the West Carpathians in the Egerian, Eggenburgian, Ottnangian
should be as follows:

a,) in continuation of the Eastern Alpine Molasse, the Eggenburgian se-
diments of the Subcarpathian Miocene Foredeep in Moravia, sedimen-
tation in the Egerian and Eggenburgian of the nappe of the Pouzdfany
and Waschberg — Zdanice units, the Vienna Basin [(Eggenburgian,
Ottnangian), Eggenburgian sediments in the intramountain depressions
of the West Carpathians

a,) the inner basin of the Subcarpathian Miocene Foredeep in Poland, the
unit of the Scolian nappe, Egerian and Eggenburgian sediments of the
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East Slovakian Basin as a result of the transgression from the North
region of the Subcarpathian Miocene foredeep (R. Rudinec, 1978).

b) the east margin of the Danubian Lowland and the South Slovakian
Basin as the NW salient of the uniform inner arc sedimentation area
of the Eastern Alps and the West Carpathians.
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2. The Neogene basins of the ,West Carpathian origin”.
{Karpatian, Lower Badenian])

The Karpatian and the Lower Badenian stages are characterized by the
independence of the Carpathian development of the Eastern Alps. The crea-
tion of a large Subcarpathian Miocene Foredeep begins, the individual West
Carpathian inner arc sedimentation area is created, represented by the
region of the Danubian Lowland (as the whole — flooded from the Lower,
Middle Badenian), the South Slovakian — North Hungarian sedimentation
area and the East Slovakian Basin (fig. 3, tab.1].

The inner arc sedimentation area of the Eastern Alps is characteristic by
transgression in the region to the Styrian, Lavantallian basins, the Eisenstadt
— West Hungarian sedimentation area. From here, the marine connection
to the Vienna Basin overlapped, and farther, with the foredeeps of the West
Carpahians. A division of the sedimentation areas of the West Carpathians
in the Karpathian and Lower Badenian is revealed:

a) Subsarpathian Miocene Foredeep of the West Carpathian [transgression

on the Pouzdfany and Zdéanice nappe units)

b) the inner arc sedimentation area of the Alps — in its continuation
sediments of the Vienna Basin and the NW margin of the Danubian
Lowland (in Karpatian — the Trnava and Topoltany bays)

c) the inmer arc sedimentation area of the West Carpathians: the South
Slovakian Basin, the East Slovakian Basin; the Badenian transgression
crosses the margin of the Danubian Lowland.

3. The Neogene basins of the ,West Carpathian — East Carpathian origin”
(Middle Badenian till Sarmatian)
[

The stages Middle Badenian — Sarmatian can be characterized by the
end of movements in the SW and NW part of the West Carpathians [overth-
rust of the foredeep of the flysch nappes in the end of the Karpatian and
in the Lower Badenian) (I. Cicha et al., 1965 Z. Roth et al, 1962) and
by gradual uplift of the area after the Lower Badenian. The East Carpathian
part remains the active one of the Carpathian arc, including the NE part
of the West Carpathians where the flysch nappes were overthrust to the
external basin of the Subcarpathian Miocene Foredeep in the Sarmatian (R.
Ney et al, 1974). The subsident area of the Tisa part of the East Slova-
kian Basin represents a continuation of the inner arc area of the East Car-
pathians (tab. 1).

The following subdivision of the West Carpathian sedimentation areas in
the stages Middle Badenian till Sarmatian is proposed:

a) the Subcarpathian Miocene Foredeep — NE part of the West Carpath-

ian (Poland) continuation of the East Subcapathian Miocene Foredeep
by) the Vienna Basin

b,) the inner sedimentation area of the West Carpathians, the Danubian

Lowland, the North Hungarian sedimentation area, the East Slovakian
Basin — as continuaton of the inner arc (Intra Carpathian) sedimen-
tation area of the East Carpathians.
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4. The Neogene basins of the West Carpathians in the area of the ,,Pannonian
Basin” [Pannonian, Pontian and Pliocene)

Sedimentation areas of the stages Pannonian, Pontian and Pliocene were
connected with two significant subsident regions. On the West it is the
sedimentation basin with the centre of sedimentation in the Koldrovo region
(1000 m) with SW continuation from the Danubian Lowland in direction
to the inner sedimentation area of the Eastern Alps. On the East or in the
centre of the inner arc basin it is subsident region of the Hungarian Alf6ld
— ,,Pannonian Basin” by older transcription. This is represented by depres-
sion of NE — SW orientation with the cenire East from the Danube—Tisa
tectonic line. Overlap of these subsident regions could point at the finish
of activity of mantle diapir and following subsidence under influences of
erosion of the earth crust (L. Stegena et al, 1975, D. Vass, 1979). This
is assigned by the fact that: the MOHO boundary in direction to the East
from the Eastern Alps raises from 50 km to 27 km (M. Miller, 1976), in
the region of the Hungarian Alf6ld the MOHO boundary it still 23 km
(L. Stegena et al., 1975].

Division of the sedimentation areas of the West Carpathians in the Panno-
nian, Pontian and Pliocene:

a) the final subsidence in the region of the Danubian Lowland in South

Slovakia

b) the KoSice Depression as a North salient of the Hungarian Alf6ld

c) the young filling of the inner depressions of the West Carpathians —

accompanied by the uplift of the central units of the West Carpathians.

With regard to the genetic heterogeneity of sedimentary filling of the West
Carpathian Neogene basins in their recent geographical position as also the
alochtonous position of the Neogene nappe units, submitied are to discussion
the upper mentioned divisions of sedimentation areas of the West Carpath-
ians of all Neogene stages based on contemporary situation of knowledge
about geodynamics of the orogenetic process. The division pays attention
to the original position of sedimentation basins in time and space and also
their relation to large interregional sedimentation areas of the Alpine —
Carpathian System.

Translated by L. Lehotskd-Halmova
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