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and Poland is suggested in the presented poster. The effect of
this Cadomic unit on final shape of European Variscides (espe-
cially in the S and E margin of the Bohemian Massif) as well as
on the shape of the Carpathian arc seems to be obvious. In addi-
tion, Tomek (1996) proposes a hypothesis that a different rheo-
logy of the Variscan Europe and the Cadomic Brunovistulicum
might cause a different deformation history of the Eastern and
Western Alps.
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The Upper Silesian Coal Basin (USCB) is situated immediately
in the foreland of Outer Carpathian nappes. Its southernmost
part forms a tectonic base of those nappes (Subsilesian Unit).
The basin forms a part of Variscian basement which was influ-
enced by the load of sediments of Carpathian nappes and by
tectonic movement of an accretional wedge during the period of
Alpine folding.

In this manner, the subequatorial systems of Variscian faults
(of direction ENE-WSW, i. e. fault-systems of Bludovice gra-
ben, Janovice graben etc.) were rejuvenated. The movement of
Alpine nappes over the basement, in connection with the dis-
placement of the rigid Epihercynian platform (Brunovistulician),
initiated systematically the tilting of core segments on the auto-
chthon flexure along the above-mentioned fault systems. This
movement could have also evocated the rise of new faults of the
second or third order in the USCB.

The Dětmarovice shear zone of subequatorial direction
(Grygar et al. 1989) is dominant in the north of the Czech part
of USCB. It connects the west of Orlová-structure with the fault
systems of the same direction in the western part of USCB and
continues as a peripheral fault of Jeseníky as far as the region
Opava. The intrusions of neovolcanites  and the occurrence of
mineral water rich in CO2 (Dopita et al. 1999) along this re-
gional tectonic zone is an evidence of the Neoidic movement
there.

We can observe the tilting in the subequatorial fault zone –
– the Bludovice graben analogous to the movement in the Dět-
marovice shear zone. The Bludovice graben is most intensively
rejuvenated structure in the Czech part of USCB with the ex-

ception of some faults immediately under the Carpathian nap-
pes. The results of the morpho-structural analysis carried out so
far by Grygar and Jelínek (2000) support this conclusion. The deep
tectonic gash is a consequence of a postvariscian erosion. Accord-
ing to Jurková (1971 in Dopita et al. 1997), the paleorelief was
formed prior to the Carpathian (mainly at the turn of Carpathian
and the Upper Badenian) after the overfault of the Styrian nappe.
That erosion was affecting mainly regions of the Ostrava-Karviná
ridge and the Příbor–Těšín ridge. The ridges separate the above-
mentioned tectonic zones. We cannot agree with the opinion (Do-
pita et al. 1997) that these structures were formed independently
of the structural plan of epivariscian platform. The connection with
Variscian fault structures is evident.

It is interesting, that in the Czech part of USCB the faults of
NW-SE direction (Sudety structures – dominant in the Bohemi-
an Masiff) occurred sporadically, except of some faults of se-
cond order in the Paskov mine (Welser 1998).

That is why we consider the rejuvenation of the fault sys-
tems of NNW-SSE, N-S directions occurring between Albrech-
tice fault and Těšín fault to be of major importance. We can
recognised “a copy” of the Variscian Karviná graben in the Al-
pine structural level too. The zone is morphologicaly very dis-
tinct in the Beskydy Mts. georelief.

The above-mentioned structures were in position of radial-
-tensile faults due to a stress field in the foreland of Carpathian
nappes. That is why we argue that these structures “opened”
and contributed to the present tectonic structure of USCB.
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Morphostructural and deformation analysis of the Alpine and
Hercynian orogenic belts contact zone in Moravosilesian region
is based on the analysis of digital terrain models (DTM), com-
parison with structure maps and structure field mapping (pale-
ostress and brittle deformation analysis).

The DTM models of the studdied area, based on satellite
data and detailed digitalization of the topographic maps 1: 25,000
scale, as well as 3D-digital models of other subsurface struc-
tures (e.g., pre-Hercynian crystalline basement, buried pre-Al-
pine paleorelief, etc.) were compiled using Surfer 7.0, ArcInfo
and Arc View GIS 3D Analyst visualization capability (Fig. 1).
This was done for the Variscan foredeep (Nízký Jeseník Mts.)

together with coal-bearing molasses (Upper Silesian Coal Ba-
sin) and Alpine Outer Carpathian Nappes.

Morphostructures of the pre-Alpine autochthon induced
tectonic pattern, kinematics and deformation development of the
Alpine Subsilesian and Silesian nappes. Epi-Hercynian basement
(Brunovistulicum with its Palaeozoic cover) was simultaneous-
ly modified by accreted Alpine nappes. This was a result of
tectonic loading by Alpine nappes. Moderate, however signifi-
cant, tilting of epi-Hercynian crust blocks could be recognized
along faults delimiting subequatorial pre-Alpine Dětmarovice and
Bludovice grabens. This crust segment tilting was related to pre-
Alpine (Brunovistulian) foreland brittle lithosphere flexure

Alpine Rejuvenation of Epi-Hercynian Foreland – the Com-
plex Morphostructural and Tectonic Analysis (Moravosilesian
Region, Bohemian Massif)
Radomír GRYGAR and Jan JELÍNEK

Institute of Geological Engineering, VŠB – Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava – Poruba,
Czech Republic

Fig. 1. Principle scheme of the brittle lithosphere (Brunovistulian foreland) break-up on subequatorial fault systems and evoked
block tilting due to tectonic loading by Outer Carpathian nappes. Lower schematic profile corresponds to interpretation
of the situation, presented on the 3D digital terrain model of buried pre-Alpine paleoreliéf with geological map drift –
– upper DTM model.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /HelveticaCE
    /HelveticaCE-Bold
    /HelveticaCE-BoldOblique
    /HelveticaCE-Narrow
    /HelveticaCE-Narrow-Bold
    /Peignot
    /TimesCE-Bold
    /TimesCE-BoldItalic
    /TimesCE-Italic
    /TimesCE-Roman
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /HEB (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /CZE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


