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CELEBRATION 2000: P-Wave Velocity Models of the Bohemian

Massif

Pavia HRUBCOVA, Ales SPICAK and CELEBRATION 2000 Working Group
Geophysical Institute, Academy of Sciences of the Czech Republic, Bocni 1l/1401, 142 00 , Czech Republic

In the framework of Celebration 2000 seismic refraction project,
an international scientific experiment aimed at investigation
of deep lithospheric structure of Central Europe, regions with
different tectonic development such as Precambrian East Euro-
pean Craton, Trans-European Suture Zone, Carpathian Belt, Bo-
hemian Massif and Pannonian basin can be studied. The field-
work for the project was completed in June 2000, when 147
shots were fired along most of the recording profiles with total
length of about 8900 km, which resulted in obtaining of 160,000
seismic records.

The region of the Bohemian Massif was studied along two
refraction profiles, CEL09 and CEL10, crossing the territory of
the Massif and enabling to study its contact with neighbouring
tectonic units. The respective seismic sections on the profiles
in the Bohemian Massif show good quality recordings with clear
first arrivals of crustal and mantle phases, Pg and Pn waves
resp., usually up to the distance of 250 km. The Pg waves are

observed at offsets to about 150 km with apparent velocity
5.9 km/s for the Bohemian Massif. At larger offsets, Pn waves
can usually be observed with apparent velocity of 8.0 to
8.1 km/s. In some sections, higher attenuation of energy of Pg
phase is visible at distances between 90-130 km, which may be
connected with a specific upper crustal structure.

For interpretation, the tomographic inversion routine of Hole
(1992) was used as an efficient tool to determine the seismic
P-wave velocity distribution in the crust using first arrivals.
The tomographic models were verified by forward ray tracing
modelling where apart from first arrivals also further phases
were included. This method was based on well established al-
gorithm developed by Cerveny and P3encik (1983) elaborated
in further modifications by Zelt (1994).

2-D inversion of first arrivals and reflected phases shows
high P-wave velocity gradient zone reaching the depth of 57 km
followed by small gradient and laterally homogeneous P-wave
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Fig. 1.

velocity in the lower crust. Position of Moho discontinuity rang-
ing from 32 km to 39 km and reflectors within the crust com-
plements the P-wave velocity distribution. Differences in
the character of velocity distribution delimits contact of the Bo-
hemian Massif with neighbouring tectonic units, namely the Car-
pathian Foredeep and the Vienna Basin (the beginning of low
velocity zone connected with sediments at distance 380 km of
profile CEL09) and the Alps (deeper gradient zone related to
Moho discontinuity connected with crust thickening ending at
distance 150 km of profile CEL10).

Tectonic Map of Central Europe, with Celebration profiles CEL 09 and CEL 10.

References:

CERVENY V. and PSENCIK 1., 1983. Program SEIS83, Nu-
merical Modelling of Seismic Wave Fields in 2-D Laterally
Varying Layered Structures by the Ray Method, Charles Uni-
versity, Prague.

HOLE J.A., 1992. Non-linear high-resolution three-dimensional
seismic travel time tomography, J. Geophys. Res., 97:
6553-6562.

ZELT C.A., 1994. Software package ZPLOT, Bullard Labora-
tories, University of Cambridge, Cambridge.




<<
  /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


