THREE—DIMENSIONAL DEPTH—TO—BASEMENT MODELLING BASED ON SEISMIC AND POTENTIAL FIELD DATA

BASEMENT CONFIGURATION IN THE WESTERNMOST POLISH OUTER CARPATHIANS
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INTRODUCTION & GEOLOGICAL SETTING

Sciences,

structure of these mountains. Generally,
reach the top of the crystalline basement,

Therefore,
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The Precambrian crystalline basement of the westernmost Polish
Outer Carpathians is one of the least-recognized aspects of the
archival boreholes do not
and geophysical surveys
have rarely been focused on identifying the basement architecture.
the main purpose of the study is to use good gravity and
magnetic data coverage to map basement structure and depth,
identify possible fault patterns in the potential field data.
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DU - Dukla Unit, SU -
Peri Pieniny Fault Zone,

Magura Unit,

Unit, PPFZ - OBT -

research area.

Fig.l Simplified geological map of the research area.
Silesian Unit,
Ortowa-Boguszowice
Thrust, KLF - Krakéw-Lubliniec Fault. The black rectangle indicate

18°40'E
Fig.2 Location of the study area overlaid on
the terrain map (STRM30 Plus). The map shows
boreholes and regional cross-sections (black
line) that were used in this study. Projection:
Poland CS92 - Transverse Mercator.
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3D GRAVITY INVERSION

A first step of the modelling workflow was to
calculate a gravity response from upper mantle
that is constrained from top by Moho. As input
gravity data a Bouguer grid has been used with a
grid pitch of 0.5km. Reduction density applied
for the terrain correction of gravity data was
2.67 g/cc. A forward model was calculated using
upper mantle density of 3.3 g/cc and a density
contrast across Moho assumed at 0.25g/cc. The
modelled gravity response from upper mantle was
then subtracted from the total gravity signal.
The gravity residual obtained (Fig. 6) should
ideally represent a gravity signal generated by
crystalline crust and sedimentary cover.

Fig. 5. Three-dimensional gravity inversion
workflow diagram.
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Influence of tectonic of the consolidated basement of the Carpathians on distribution of

Fig.6 Gravity residual obtained after removing the modelled response

of upper mantle from a total gravity signal.

Fig.7 Perspective view of the depth to
crystalline basement derived from three-
dimensional joint inversion of gravity,
borehole data and the 2-D horizon from the
12, 14, 16, 8 and Zywiec model. The root-
mean-square (RMS) deviation describing the
fit of the model is 3.25.

40(4) , 487-500.
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Fig. 3. Key structural elements of the
study area overlaid on: Bouguer anomaly
map (A) and (B) Reduced-to-Pole (RTP)
magnetic anomaly map filtered by 2 km

low pass filter.
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Fig.4 Two-dimensional gravity and magnetic forward model along seismic line 12 (fig. 2.).

of the figure shows gravity and magnetic data.
and modelled, respectively. Red hair line means
figure shows upper part of the geological model

Upper part
Dotted lines and solid black lines signify observed

magnitude of error. Middle and lower parts of the
and full geological model, respectively. The colours

has been decrypt in the table 1. Abbreviations means: D — densities in g/cm3; S - susceptibilities in

cgs units; VE - vertical exaggerations. Signs I,
Fig. 3B. Red and black bold lines represents the

top of the pre-Permian Paleozoic and Precambrian basement (Buta & Habryn,
signify lower crust and Moho horizons,

marks and green ‘X’
of refraction surveys.

II and III indicates the same structures as on the
top of consolidated basement (Paul et al., 1996) and
2008) , respectively. Grey

respectively, derived from joint results

Fig.9 Depth to
Precambrian crystalline
basement together with
interpreted basement-
rooted structural
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