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Analysis of the Earth’s potential fields serves as a useful tool for
understanding of the geological structure. The new detailed digi-
tal regular grids of the gravity and magnetic fields gives the pos-
sibility to evaluate a new set of basic and derived potential field
maps of the Czech Republic. These maps offers new stimuli to
the interpretation of the geological structure.

A new set of gravity maps

The Bouguer gravity anomalies (reduction density of 2.67 gem™)
represent the fundamental set of gravity data, from which various
secondary maps are derived. The separation of the regional and

the local (residual) components by two-dimensional local splines
fitting under tension enables to distinguish the pattern of two types
of gravity sources. Hence, the huge and extensive geological struc-
tures depicted by regional gravity anomalies can be studied sepa-
rately without the complicating effects of the local-sized structures.
The analysis of the regional features of the gravity field enables to
characterize the main tectonic units of the Czech Republic such as
the Saxothuringian and the Lugian (mostly negative), the Bohe-
mian (predominantly positive), the Moldanubian (negative), Bru-
novistulian (positive) and it also enables to indicate their burried
boundaries.

B Fig. 1. Density boundaries (depth level 3 km).



The residual gravity anomalies, on the other hand, emphasize
the presence of the smaller geological bodies without the masking
influence of the “regional background”. The most striking local
negative residual anomaly is caused by the Ri¢any (adamelite)
granite body situated 30 km ESE of Prague in the northern margin
of the Central Bohemian Pluton. The most remarkable positive
residual anomalies are produced by basic bodies such as the cen-
tral part of the Doupov Mts. composite volcano or the metabasite
zone of the Brno Pluton.

Steep changes in the Earth’s crust densities are perfectly shown
by horizontal gradients of the gravity field. Marginal limits (bound-
aries) of the structures owing different densities can be clearly spe-
cified using this kind of derived data. The most expressive horizon-
tal gradients border the contact zone of the “light” Karlovy Vary
granite pluton with the high density Marianské Lazn¢ basic com-
plex in the W of Bohemia. Another steep horizontal gradients are
developed (among others) in the E-margin of the Bohemian Massif,
i.e. in the area where the outcropping Moravian Paleozoic is in the
contact with the Carpathian Foredeep.

Another special way to analyse the density environment con-
sists in the calculation of so called Density Boundaries Maps by
Linsser method. The position of boundary lines between the ge-
ologic structures of different densities can be shown in various
depth levels by this method. (The density boundaries calculated
for the depth level of 3 km are shown in the Fig. 1).
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A new set of magnetic maps

Quite different properties of the rocks (predominantly the magnet-
ic susceptibility) are manifested by magnetic anomalies. The pri-
mary map of magnetic anomalies of the Czech Republic (mostly
based on the airborne data) shows rather complicated pattern of
the complex magnetic response of both the local and the regional
anomalies.

The analytical continuation upward which can be worked-out
for different levels was proved to be the useful tool in the struc-
tural analysis. The secondary map of the analytical continuation
upward to the level of 1 km above the ground belongs to the most
frequent product applied in geological studies.
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