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The Paleo-Mesozoic anchimetamorphic series of the Bükk Moun-
tains (NE Hungary) are showing similar stratigraphic and tectono-
metamorphic development to those of the Inner Dinarides (Bal-
la 1987, Csontos 1999, Protić et al. 2000, Filipović et al. 2003). 
Displacement of the Bükk Unit from the Dinaric margin to the 
present position along a large-scale fault zone was accompanied 
by a significant counter-clockwise rotation (Márton and Fodor 
1995). In the Bükk Mountains regional dynamothermal metamor-
phism (160–120 Ma, peak metamorphism around the younger 
age limit) and a subsequent Late Cretaceous (80–95 Ma, interpre-
ted as cooling age) metamorphic event was reported (Dunkl et al. 
1994, Árkai et al. 1995), with the lack of any earlier (Variscan) 
metamorphism and/or deformation. The ductile deformation is 
combined or followed by the emplacement of small-scale nappe 
slices, imbricates and olistoliths, which often have an uncertain 
timing. The large-scale folding and thinning of anchimetamor-
phic series was well outlined by previous geological mappers (Ba-
logh 1964, Csontos 1988, Less et al. 2002). However, the intensity 
and style of the layer-parallel flattening and the axial plane folia-
tion is sometimes hardly observable, and strongly depends on the 
lithologic conditions and on the position inside the major, folded 
structure. The ductile deformation is mainly attributed to the early, 
synmetamorphic phases (Csontos 1999, Németh and Mádai 2004); 
later events are showing more brittle tectonic style.

Our investigation was aimed to characterize deformation pat-
terns, especially those of ductile behaviour. Working methods 
were based on detailed field observations and microtectonic inves-
tigations on oriented samples taken from scattered, mostly strati-
graphically controlled sites of the Bükk Paleo-Mesozoic. Field 
measurements were followed by deformation analysis of the sam-
ples. Different techniques were applied, including microscopic 

study of thin sections and acetate peels, combined with image-sta-
tistic evaluation of the sections and the three scanned, polished 
surfaces perpendicular to each other.

In the less deformed, massive limestone bodies, where sedimen-
tary structures are partly preserved, bedding-parallel flattening can 
be traced in zones with a thickness of some cm-s or dm-s. Their de-
formation ellipsoid (which can be reconstructed for ooidal, oncoi-
dal limestones using texture-statistic method, Fry 1979) is predomi-
nantly oblate (lenticular). The maximum elongation (if observable) 
of such clasts is generally not horizontal, and it is subparallel to the 
general cleavage and to the E-W trending, but later arched strike 
of the series. The deformation ellipsoid of the same rock type be-
comes more elongated (prolate), when it is placed close to the hinge 
zone of a tight fold. In outcrops and samples containing less com-
petent rock types, simple shear can be traced along the cleavage and 
the bedding-parallel foliation planes at the limbs of the S-vergent 
folds, formed in the main folding phase. At right angles to the origi-
nally E–W striking, but now arched (and therefore SW–NE, then 
W–E, then NW–SE tending) anticline–syncline structures, shear 
criteria indicate different, but mainly top to S movement. Parallel to 
the subhorizontal lineation, significant elongation can be measured 
from boudinaged and splitted segments of cherty layers and crinoid 
fragments. Another, lineation-parallel shearing is also observable in 
outcrops as well as in thin sections. Probably this dataset is a result 
of different mechanisms. During the prograde stage of the deforma-
tion, planes with different orientations (and different shearing sens-
es on them) become subparallel to the foliation. In cases, when the 
re-folded sequence gives the same shear criteria, this layer-parallel 
shearing can also be considered as earlier than syn-cleavage folding. 
In this case, the first, bedding-parallel deformation has a shear com-
ponent as a consequence of an early tectonic event.



40
GeoLines 19

2005
41

GeoLines 19

2005

Paleogeography of the Outer Carpathian Carbonate Platforms in 
Poland

Jan GOLONKA1, Marek CIESZKOWSKI2, Michal KROBICKI1, Jacek MATYSZKIEWICZ1, Barbara OLSZEWSKA3, 
Nestor OSZCZYPKO2 and Jacek RAJCHEL1

1 AGH Universityof Science and Technology, Department of Geology, Geophysics and Enironmental Protection, Al. Mickiewicza 30, 
30-059, Poland

2 Jagiellonian University, Institut of Geological Sciences Oleandry 2a, 30-063 Kraków, Poland
3 Polish Geological Institute, Carpathian Branch, Skrzatów 1, Kraków, Poland

References

ÁRKAI P., BALOGH Kad. and DUNKL I., 1995. Timing of low-
temperature metamorphism and cooling of the Paleozoic and 
Mesozoic formations of the Bükkium, innermost Western 
Carpathians, Hungary. Geol. Rundsch., 84: 334-344.

BALLA Z., 1987. Tectonics of the Bükkian (North Hungary) Me-
sozoic and relations to the West Carpathians and Dinarids. 
Acta Geol. Hung., 30., 3-4: 257-287.

BALOGH, K., 1964. Die geologischen Bildungen des Bükk-Ge-
birges. Ann. Inst. Geol. Hung., Budapest. 48., 2: 245-719.

CSONTOS L., 1988. Étude géologique d’une portion des Car-
pathes internes: la massif du Bükk (Nord-Est de la Hongrie). 
Thése de Doctorat, Univ. de Lille, France.

CSONTOS L., 1999. Structural outline of the Bükk Mts. (N Hun-
gary). Földt. Közl., 129., 4: 611-651 (in Hungarian).

DUNKL I., ÁRKAI P., BALOGH Kad., CSONTOS L. and NA-
GY G., 1994. Thermal modelling based on apatite fission 

track dating: the uplift history of the Bükk Mts. (Inner West-
ern Carpathians, Hungary). Földtani Közlöny, 124 (1): 1-24.

FILIPOVIĆ I., JOVANOVIĆ D., SUDAR M., PELIKÁN P., KO-
VÁCS S., LESS Gy. and HIPS K., 2003. Comparison of Va-
riscan-Early Alpine evolution of the Jadar Block (NW Ser-
bia) and “Bükkium” (NE Hungary) terranes; some paleogeo-
graphic implications. Slovak. Geol. Magazine, 9., 1: 23-40.

FRY N., 1979. Random Point Distributions and Strain Measure-
ment in Rocks. Tectonophysics, 60: 89-105.

LESS GY., GULÁCSI Z., KOVÁCS S., PELIKÁN P., PENTE-
LÉNYI L., REZESSY A. and SÁSDI L., 2002. Geological 
map of the Bükk Mts., 1:50 000. Geological Institute of Hun-
gary, Budapest.

MÁRTON E. and FODOR L., 1995. Combination of palaeomag-
netic and stres data – a case study from North Hungary. Tec-
tonophysics, 242: 99-114.

NÉMETH N. and MÁDAI F., 2004. Style and mechanisms of 
the early phase deformation in the eastern part of the Bükk 
Mts. (NE Hungary). Geolines, 17: 74-75.

The Northern Carpathians are subdivided into an older range 
known as the Inner Carpathians and the younger ones, known as 
the Outer or Flysch Carpathians. At the boundary of these two 
ranges the Pieniny Klippen Belt is situated. The Outer Carpathi-
ans are built up of a stack of nappes and thrust-sheets changing 
along the Carpathians built mainly of flysch. All the Outer Car-
pathians nappes are overthrusting onto the European platform 
covered by Miocene deposits of the Carpathian Foredeep. These 
nappes have mainly allochtonous character, and originated in ba-
sins situated outside their present location. On the other hand, tra-
ditionally (e.g. Pescatore and Ślączka 1984) the following sedi-
mentary basins have been distinguished within Northern Outer 
Carpathians from south to north: the Magura Basin, the Dukla 
and Fore-Magura set of basins, the Silesian Basin, the Sub-Sile-
sian Ridge and the Skole Basin. 

The Mesozoic and Cenozoic paleogeography of the Outer 
Carpathians reflects the series of continental break-ups, rifts and 
collisions (Golonka et al. 2000, 2003, Golonka 2004). The Magu-
ra Basin originated as part of the Penninic-Pieniny Klippen cre-
ated during Mesozoic time between Tethyan terranes and Eurasia. 
The other Outer Carpathian basins had developed in the process 
of rifting and fragmentation of the European platform. During 
the Cretaceous tectonic reorganization the new Outer Carpathian 
realm was formed. Within this realm in the foreland of the folded 

Inner Carpathians area, several basins divided by ridges and un-
derwater swells became distinctly separated. 

The orogenic processes in the Northern Outer Carpathians 
produced an enormous amount of the clastic material that started 
to fill the basins. The material was derived from the northern 
and southern margins as well as from the inner ridges and swells. 
Each basin had the specific type of clastic deposits, and sedimen-
tation commenced in different time.

In Paleogene the movement of Adria and Alcapa terranes re-
sulted in gradually closing of the flysch basins and development 
of an accretionary prism. The ridges dividing the flysch basins in 
Outer Carpathians became more distinguished providing favora-
ble conditions for development of shallow banks with the carbon-
ate platform sedimentation. These platforms have been destroyed 
during the orogenic process. The platform deposits formed nu-
merous carbonate fragments that have been found in the Out-
er Carpathians flysch and olistostromes. These fragments were 
transported with the turbidity currents to the flysch, forming the 
organodetritic limestones and sandstones. Their distribution pro-
vides significant help in an attempt to find the original location of 
carbonate platforms and finally, to make proper palinspastic re-
construction of the Northern Outer Carpathian realm.

During the final orogenic stage Africa converged with Eura-
sia. The direct collision of the supercontinents never happened, 


