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Abstract: Brittle deformation analysis of the Tertiary depression fill and surrounding area of the Hornonitrianska Kot
lina Depression permited the reconstruction of the paleostress-field orientation. Compression axis rotated clockwise from 
NW-SE (Early Miocene) to NE-SW (Middle Miocene). After Middle Miocene (Middle Sarmatian) compression axis 
rotated counterclockwise to the NNW-SSE position in Quaternary. During the Early Miocene the marine sedimentation 
predominated. The marine conditions appeared again during Early Badenian, but later continental conditions pre
vailed.
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Introduction

The origin and development of the Tertiary molasse basins of 
the Western Carpathians is connected with the collision of the 
North Pannonian Block with the North European Platform. The 
Paleogene to Early Miocene escape of units, extruding the pre
sent Central and Inner Western Carpathians from the area of the 
Central Alps played a certain role in this. A mantle diapir or 
astenolith, which influenced the origin and development of back 
arc basins in the Middle Miocene, and as a result also during 
the Late Miocene and Pliocene, also played a part.

The Hornonitrianska Kotlina Depression belongs to a group of 
small, intra-montane back arc basins in the Western Carpa
thians. Their specific characteristics are as follows:

- small area (tens to hundreds of km2);
- polygenetic structure;
- sedimentary filling formed mostly in continental conditions;
- a prevalence of fault tectonics, which produced a simple block, 

often of asymmetrical structure, or with rotated blocks (Vass in press).
The filling of the basin is divided into two structural stages. 

The older, Early Miocene stage, originated as part of a marine 
back arc basin, formed to the south of the Klippen Belt, during 
the Eggenburgian. The basin is genetically connected with sub- 
duction at the front of the Carpathians, by which the roll over 
effect of subduction created tension in the over thrust lithospheric 
plate, or oblique convergence caused a transpressional effect, 
and strike-slip faults generated the back arc basin.

During the Middle Miocene, a mantle diapir caused heating 
and rifting of the crust, as a result of which a graben-horst 
structure was formed, not only in the area of the Pannonian 
Basin, but also in the Central Slovak area. Although the area of 
the present Pannonian Basin communicated with the sea, trans
gressions of the sea into the grabens of the Central Slovak area 
were sporadic, probably because of a barrier of volcanites. The

filling of these graben basins occurred in continental condi
tions.

The origin of basins, their character and the spatial distribu
tion of sediments was controlled by the changing direction of 
paleostress in space and time.

In the past, the Hornonitrianska Kotlina Depression was the 
subject of intensive geological research, mainly in connection 
with the presence of coal seams at the Handlová and Nováky 
(Čechovič 1959).

Works on structure were concerned with the fault tectonics 
of this depression or its immediate surroundings (e.g. Gašparik 
1974; Rakús et al. 1984) or the relation of tectonics to coal 
seams (Brodöan 1970), or thermal waters (Biely & Fusán 1985). 
The development of the horst-graben structure in the area of the 
Central Slovak basins was evaluated on the basis of modem 
structural analysis by Nemčok & Lexa (1990).

In the next chapter we reconstruct the development of the 
Hornonitrianska Kotlina Depression from the point of view of 
the analysis of brittle deformations, the rotation of axes of pa
leostress and the character of sedimentation.

Structural analysis of brittle deformations and 
discussion of the results obtained

Reconstruction of the sedimentary area of Paleogene (Eocene) 
elastics in the Hornonitrianska Kotlina Depression is made more 
difficult by the weak structural record and the lack of an 
adequate amount of information. The basal elastics of the 
Paleogene (Borová Formation) represent the northernmost 
spurs of sedimentation of the Buda Development After the 
following subsidence, connection with the northern Inner Carpa
thian sedimentary area occurred, probably in the area of the Hor
nonitrianska Kotlina Depression (Gross 1978).
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Fig. 1. Schematic geological map of the Hornonitrianska Kotlina Depression and surroundings. The surfaces of slickensides are represented in 
Lambert ’ s projection, in the form of large arcs with an indication of movement along the lineation. Five point star - direction of main compression. 
T h re e  point star - direction of main extension. A description of the localities is given in Table 2. The arrows indicate the rotation of compression 
from the Early Miocene (Early Badenian) to the Late Badenian.
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Fig. 2. Rotation of compression and assumed development of the basin from the Late Badenian to Middle Sarmatian.
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Fig. 3. Rotation of compression from Middle Sarmatian to Late Sarmatian - Early Pannonian.

Sediments of the Oligocene to Egerian (Biely Potok Forma
tion) lie discordantly on the Eocene elastics, and on crystalline 
and Mesozoic rocks. Thus the position of the Biely Potok For
mation conserves the state at the end of the Eocene, when rocks 
of the Eocene and pre-Teitiary complexes were found on the 
same level, and faults with a NW to SE direction (according to 
present day geographical co-ordinates) associated with then- 
contact. It is probable that these faults were also active synsedi- 
mentarilly, and the axis of the Eocene Basin in this area had a 
NW to SE direction, and could have caused communication or 
connection of the sedimentary areas of the Buda and Inner Car
pathian Paleogene. Data on the FT ages of apatite Kováč et al. 
1994), and the presence of crystalline pebbles in sediments of 
the Upper Eocene (Gross in Šimon et al. 1994), also indirectly 
point to the possibility of the synsedimentary activity of the NW 
to SE oriented faults in this period.

Sedimentation of the Čauša Formation (Eggenburgian) indi
cates a new transgressive cycle. The development of the sedi
mentary area is probably connected with the activization of the 
transpressional shear zone continuing from the area of the Bre
zovské Karpaty Mts. through the Bánovská Kotlina Depression 
to the Hornonitrianska Kotlina Depression, which also indi
cated a connection with the area of the Vienna Basin (Kováč et 
al. 1993a). The coastal facies of the Eggenburgian sedimenta
tion area (Kíačany Conglomerate and Vefka Čauša Member, Vass 
in press) are localized on the south-west margin of Žiar Mts. 
(Čechovič 1959), which again points to an active function for 
the fault line oriented NW-SE (the Pravno Fault). Their basinal 
equivalents are calcareous claystones and sikstones with a ma
rine fauna, which points to the gradual degradation of a normal 
marine environment, changing into a gulf with inadequate aera

tion and limited communication with the open sea (Čechovič 
1959). In the area of Prievidza, the greater part of the basinal 
facies is formed by sediments of the distal part of the turbidite 
or mass flows with features of a prograding delta (Elečko et al. 
1994). At the end of the Eggenbuigian, sedimentation in the 
area of the Hornonitrianska Kotlina Depression temporarily 
ended, and during the Ottnangian it was probably dry land (it 
lacks any sedimentary record).

The compressional component of the paleostress in the Early 
Miocene was oriented in the direction NW-SE (Fig. 1) and is 
in good agreement with the possible function of the normal 
faults of this same direction, and also with the sedimentation of 
the marine Lower Badenian and Kamenec Formation.

On the basis of the overall configuration of the pre-Tertiary 
basement of the basin (c.f. Killény & Šefara 1989), and the 
results of geophysical investigations (Lane et aL 1994), we 
suppose that the axis of the sedimentational area of the marine 
Lower Badenian and Kamenec Formation had a NW-SE di
rection. The sedimentary area of the Lower Badenian was con
nected, through the transtensional Central Slovak fault system 
(Kováč & Hók 1993), with the Želiezovce Depression (c.f. 
Kováč et aL 1993a), and represented the northernmost em- 
bayment of the Lower Badenian sea into the area of the Central 
Slovak neovolcanites. This gulf communicated with the Bade
nian sea in the Želiezovce Depression, through a system of 
grabens and horsts obliquely oriented to the north - south course 
of the Central Slovak fault system (c.f. Vass et aL 1993).

The Lower Badenian sediments of the studied area are 
known only from the borehole HV-9 (Jánova Lehota), where 
lagunal sediments with coaly intercalations alternate with 
sediments of a basin type (calcareous pelites) with rich as-



194 HÓK et al.

Tab к 1: Lithostrati graphic column of the Tertiary fill of the Hornonitrianska Kotlina Depression.
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sociationsof foraminifers and nannoplankton of the open sea 
(Gašpariková in Blaško et al. 1987). Volcanic activity begins 
in this period. Volcanism produces extrusive bodies of andesites 
with garnets and products of the Kamenec Formation (Šimon 
et al. 1994).

From the Middle Badenian to the Late Badenian, the com- 
pressional axis of paleostress progressively rotated to a N-S 
direction (Fig. 1). In the Middle Badenian, the structural and 
sedimentary arrangement of the Hornonitrianska Kotlina De
pression began to be reconstructed, with the depression losing 
its junction with the open sea. Faults with a mainly NW to SE 
direction were activated, and after this a right-side offset with 
rotation of the blocks of the Strážovské Vrchy Mts. and Žiar Mts. 
occurred. At the same time, space opened in a N-S direction for 
the continental sedimentation of the Upper Badenian-Lower 
S armat ian formations.

The origin of swamps and coal formation (the Nováky- Handlová 
Formations) was conditioned by the closing of the basin to the 
south by products of older volcanism. Swamp sedimentation 
alternated in time with lacustrine sedimentation (Koš Formation). 
Local extrusive bodies of ihyolites and amphibol-pyroxenic an

desites (Nová Lehota and Plešina Formations) represent the 
younger volcanism (Šimon et al 1991).

From the Late Badenian to Early Sarmatian the conces
sional component rotated to a NE-SW direction (Fig. 2). Dur
ing this tension, the N-S faults were activated as strike slips. The 
western part of the Cigef Basin is probably amputated cm one of 
these faults.

The sedimentation of the Koš Formation was followed by 
tectonic disturbance with the resulting volcanic activity 
(Klakovská Dolina Formation, Šimon et al. 1991). Its result was 
the break up of already deposited sedimentary and volcanic 
formations, which is very well documented in the Handlová 
coal mine (Šimeček 1980). The tectonic disturbance caused 
uneven erosion of individual blocks, and the Lehota Formation 
lies on various formations of the Upper Badenian to Lower 
Sarmatian. The Lehota Formation originated in a river environ- 
merit, in paleo-valleys with a N-S direction (Fig. 3).

The final change of paleostress is recorded in the volcanic 
rocks of the Vtáčnik Formation, which is dated to the Middle 
Sarmatian (Tabs. 1,2). This means that after the Middle Sar
matian, the compressional component of paleostress rotated
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Fig. 4. Rotation from the Middle Sarmatian - Early Pannonian to Pliocene - Quaternary.

Table 2: Direction of compression (daik sectors), obtained by analysis 
of brittle deformations at individual localities.
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from the direction NE-SW to the general direction NNW-SSE 
(Fig. 4). More exact dating of this orientation of compression 
enables comparison with data obtained in the Turčianska Kot
lina Depression. At the locality Martin-brickyard, compression 
was found, with the direction NE- S W, and with synistral move
ments and subsequent slumps to N-S oriented faults (Fig. 4). 
The rocks are palynologically dated to the Late Sarmatian- 
Early Pannonian (Planderová 1988). The tectonic deformation 
is therefore younger than Early Pannonian.

Compression with a NW-SE direction is the youngest defor
mation described from the territory of Hungary (Csontos et al.
1991) and from the northern part of Austria and western part of 
Hungary (Gemer 1992), where it is similarly dated to the period 
of the Pliocene to Quaternary. From the above mentioned facts, it 
follows that compression with the direction NNW-SSE to NW- 
SE influenced development in the area of the Hornonitrianska 
Kotlina Depression during the Late Pannonian to Quaternary.

In this period, the whole area was again broken up by normal 
faults, generally with a N-S direction and individual blocks 
were tilted in a westerly direction (Lane et al. 1994). The dis
tribution of river and land sediments of the Lelovce Formation 
of Pontian age near the western margin of the Hornonitrianska 
Kotlina Depression is also evidence of this.

No doubt the occurrence of volcanic rocks between the Hor
nonitrianska Kotlina Depression to the west and the Žiarska Kot
lina Depression to the east, which resulted in tilting of the sedi
mentary filling of the Žiarska Kotlina Depression in an easterly 
direction, also played a significant role in this process (c.f. Nemčok 
& Lexa 1991).

During the whole Neogene, the emplacement of the Central 
Slovak neovolcanites was controlled by the transtensional char
acter of the Central Slovak fault system (Kováč & Hók 1992).
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The Quaternary activity of the N-S faults, e.g. the Malá Magura 
fault at the west end of the Strážovské Vrchy Mts. is evidence 
of the continuing uplift of this area in the Pliocene and Quaternary 
(Brodnan 1970; Gross et al. 1970).

Conclusion

The Hornonitrianska Kotlina Depression was influenced 
by regional paleostress, which controlled sedimentation by 
means of active faults.

In the Eocene to Early Badenian, the compressional compo
nent in the area of today’s Hornonitrianska Kotlina Depression 
was oriented in the direction NW-SE. In this period normal 
faults with a NW-SE direction were active. They mediated the 
connection of the sedimentary areas of the Paleogene, and later 
controlled the distribution of Eggenburgian sediments, volcan- 
ites and Lower Badenian sediments.

From the Middle to Late Badenian, compression continually 
rotated to a N-S direction. There were conditions for the deposi
tion of sedimentary and volcanic formations in this period.

In the Late Badenian, the rotation of compression in a clock
wise direction continued due to accretion in the Outer Carpa
thians.

From the Late Pannonian to Pliocene, and probably into the 
Quaternary, the compressional component of paleostress ro
tated from a NE-SW (ENE-WSW) direction to a NNW-SSE 
(NW-SE) direction.
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