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Development of Fracture Networks in the Melechov Massif

and their Analysis

Martin BLAZICEK, Ondrej LEXA and Karel SCHULMANN
Institute of Petrology and Structural Geology, Charles University, Albertov 6, Praha 2, Czech Republic

Objective of the study is the determination of geometry of main
fracture systems developed in the Melechov massif. We con-
centrate on genetic criteria of the fracture systems origin, their
succession and behaviour during the later reactivation.

The internal part of the Melechov massif is composed of a com-

plex of granitic bodies considered to be the northern part of
the Moldanubian pluton. The marginal parts of the Melechov
massif are built of fine- to medium-grained granites of the Kouty
and Lipnice types which are exposed in several quarries and are
objective of this study. The studied area, mainly located in
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the Lipnice type, lies in the eastern part of the massif near Dolni
Meésto. Local rocks are represented by leucocratic granites com-
posed of quartz, K-feldspar, plagioclase, biotite and muscovite
exhibiting no solid-state deformation.

Detailed study of the outcrops shows that granite body is
intensively fractured. We established several sets of fractures
(joints and faults). Joints can be divided in to several sets bas-
ing on the field observations or statistically, using the orienta-
tion-based cluster method. Field analysis of joint sets allows
determining of the density (or spacing), length and character
of joints morphology (geometry of plume structures, twisted
hackles, etc.). The temporal succession of the joints has been
determined using criteria of relative joint age: i.e., younger
joints terminate on the older ones, which can be assigned di-
rectly in the field. Sometimes, the relative geometrical rela-
tionships between joints cannot be established directly in the
filed, so that the map of joints has been constructed using
photographs. Such maps are further processed by special soft-
ware.

The first (and oldest) determined set is nearly orthogonal
system of vertical fractures commonly extending size of the
outcrops (quarries). Individual fractures of two major direction-
al groups non-systematically end-up on each other, so that we
suggest their contemporaneous origin. Orientation of each group
is spatially dependent and juridicates a concentric zonation of

the massif. Origin of these fractures has been interpreted as a re-
sult of combined effect of isotropic thermal contraction, fabric
anisotropy and/or regional stress.

The second determined set of fractures is represented by
sub-horizontally oriented sheeted fractures and exfoliation
planes. They are younger than vertical ones (as documented by
systematic termination criteria) and their origin is related to
an uplift and residual stress relaxation. The system of sheeted
fractures developed deeper than the exfoliation. Exfoliation
planes reach first tens of metres of depth, whilst sheeted frac-
tures can range up to first hundreds of metres.

The final form of fracture network is intensively modified
by tectonic (alpine?) reactivation. Surfaces of fractures are mod-
ified, showing numerous kinematic criteria (usually striations and
fibers), and density of fractures locally markedly increases. Using
the Angelier and Mechler (1977) method, generally north-
-south orientation of regional stress in time of reactivation was
established.

References

ANGELIER J. and MECHLER P., 1977. Sur une méthode graph-
ique de recherche des contraintes principales également uti-
lisable en tectonique et en séismologie: la méthode des
diédres droits. Bull. Soc. géol. France, 7: 1309-1318.





<<
  /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


