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Tectonic Control and Basin Evolution of the Northern Transdanubian
Eocene Basins (Veértes Hills, Central Hungary)
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The Transdanubian Palacogene Basin was situated behind the ac-
tive Carpathian thrust front (Tari et al. 1993). Due to the overprin-
ting Neogene tectonic phases and the poor outcrop conditions, the
origin of this basin was long-time debated; suggestions include
extensional, compressional, and strike-slip settings (Baldi-Beke
and Baldi 1985, Fodor et al. 1992, Tari et al. 1993). We used sur-
face mapping, structural measurements, tectono-sedimentary ob-
servations and borehole analyses to describe Eocene sediment pat-
tern around the Vértes Hills (northern Transdanubian Range) and
to better understand basin evolution.

After Mesozoic carbonate sedimentation, a long period of
late Cretaceous to early Eocene terrestrial denudation resulted in
a sub-horizontal peneplain and the occurrence of bauxite lenses.
The Eocene (late Lutetian—Bartonian) sequence started with a la-
gunal-marine coal-bearing clastic unit. It is covered with shallow
marine marl, than open marine claystone. Sedimentation on basin
margins were characterized by the Széc Limestone Fm. deposi-
ted on low-angle, relatively narrow carbonate ramps. The inner
ramp is represented by 4 microfacies types, extraclast rudstone
to extraclast-bioclast floatstone (basal beds of Szoc Limestone),
bioturbated Foraminiferal-Molluscan-Echinoiderm packstone/
grainstone (interpreted as sea-grass meadows), skeletal grainstone
(bioclastic sand shoals), and Nummulites perforatus rudstone/
packstone (Nummulites banks). Mid-ramp is characterized by the
predominance of larger Foraminifera under the influence of occa-
sional storms. On the outer ramp glauconitic bioclastic grainstone
composed of mainly larger foraminifera, red algae, and bryozoa
deposited in current agitated high-energy conditions. The main
influencing paleoecological factors were depth, light intensity, hy-
drodynamic energy, substrate, nutrient content, and sedimentation
rates. The inner ramp was characterized by high energy well-lit
conditions with the highest nutrient content and highest sedimen-
tation rates. The mid ramp records oligotrophic environment with

moderate/low energy and light conditions. The outer ramp is char-
acterized by high hydrodynamic energy with low light intensity
and low sedimentation rate (Palfalvi 2004).

Sediment pattern was determined by two NE striking ele-
vated ridges, (the Dad and Vértes ridges) and two parallel de-
pressions. The development of the Eocene sequence is diffe-
rent on the NW versus SE side of the southerly located Vértes
ridge. Thickness is smaller in the NW (Oroszlany depression)
than in the SE (Kincses-Magyaralmas depression). The latter
was characterized by the deposition of alternating molluscan,
Miliolina or Nummulites marl and limestone (Kopek 1980) in
a restricted/open lagunal to open marine environments in per-
manently shallow water conditions.

The Vértes ridge was dissected by NW to W trending syn-
sedimentary monoclines, which are frequently breached by
syn-sedimentary faults. Major cross-structures include the
north—eastern and southern boundary fault of the Tatabanya
depression, the Gesztes fault, the Zamoly-Biikk fault, which
all have a strike-slip character. The north—eastern margin
of the Csakberény trough, and the Nagyegyhaza depression
seem to be bounded by normal faults. The surface-rupturing
faults were mantled with fault-bounded breccia or conglome-
rate bodies (Bada et al. 1996). Abrasion frequently rounded
clasts derived from these scarps. The fault planes themselves
or the abrasional gravels on the fault scarps are frequently
bioperforated (Kercsmar 2005). The scarp-related limestones
were frequently deformed during the diagenesis, due move-
ment of underlying faults. The syn-diagenetic structures in-
clude boudinage, intraformational breccias and sedimentary
dikes. Sedimentary dikes also occur along major structures.
Seismic activity related to faults could induce redeposition
of shallow water sediments toward basin centres in form of
different cohesive gravity flows and was generated distally
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o Fig. 1. Sketch for main structures and major depositional environments of the
Eocene depressions around the Vértes Hills.
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steepened carbonate ramp which developed rimmed carbo-
nate platform on the northern part of the Vértes ridge. Coral
reefs were grown on the platform margin dividing the fore
and back reef facies.

Syn-sedimentary structures, and the bioperforated fault planes
with striae permitted the approximation of middle Eocene stress
field. The compression was oriented (W)NW-(E)SE, while the ten-
sion was perpendicular. The compression is perpendicular to the
general trend of the local paleo-topographic features and might
have induced gentle folding of the pre-Tertiary basement. Eleva-
ted ridges (antiforms) were colonised by carbonate-producing
organism, and carbonate ramps formed on their fringes, along
NE-striking monoclines. Depressions (synforms) were covered by
slightly deeper water and trapped fine-grained siliciclastic detritus.
The orientation some of the normal faults and sedimentary dykes
were perpendicular to the compressional direction in the early
stage of the middle Eocene tectonic processes. These structures
are due to local upwarping and bending of the pre-Tertiary base-
ment during the early stage of folding.

The observations are in agreement with the model of Tari et al
(1993) about the compressional (retroarc) origin of the basin. Thick-
ness difference may suggest that the Vértes antiform was slightly
asymmetric and had a very minor SE vergency. Such suspected
asymmetry is part of the model of Tari et al. (1993) and was docu-
mented in the neighbouring Buda Hills (Fodor et al. 1992). On the
other hand, the local structural geometry is more complex than a
single reverse fault or monocline. The E-W to NW-SE trending
strike-slip and normal faults cross-cut the antiforms and seem to be
more important in the localisation of the sediment traps. Alternati-

vely, they represent structures post-dating an early phase of folding. _|
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