Geolines 19
2005

Prediction of Thermal Water Discharge Zones on the Basis of
Structural-Tectonic and Geophysical Analysis in Relation to the
Exploitation in Sokolov Basin: Preliminary Note (Ohfe Rift, Bohemian

Massif)

Arnos$t GRMELA', Radomir GRYGAR', Jan JELINEK!, Jifi POPPERL? and Roman GALEK?

! Institute of Geological Engineering, VSB - Technical University Ostrava, 17. listopadu, 70833 OSTRAVA, Czech Republic
2 Sokolovska uheln, a.s., Staré namésti 69, Sokolov 356 00, Czech Republic

The Sokolov Basin is considered as a part of the structural domain
of the Ohte (Eger) Rift, a major tectonosedimentary feature of Cen-
tral Europe, characterized by a system of Cenozoic sedimentary ba-
sins and intense intraplate alkaline volcanism (Kopecky 1978, Sen-
g6r 1995, Adamovic and Coubal 1999). Although the Ohfe Rift has
long been recognized as a part of the Central European Rift System
(Ziegler 1990), its structural evolution remain poorly understood.

The Sokolov Basin is also a place of collision between long-
term coal mining concerns and spa Karlovy Vary protection con-
cerns. Both the technology and the method of coal mining in So-
kolov Basin are strongly limited due to the existence of Karlovy
Vary thermal springs resources that have priority importance.
Considering that from the structural and geological point of view,
the geohydrodynamic systems of these resources form one sin-
gle structure, extending as far as the SB brown coal deposits, the
possibility of natural barrier layers being negatively impacted
by human activity (i.e. mining technology in existing protection
zones — especially in areas of hydrogeologically active faults and
joint systems) is extremely strong (Trckova et al. 2000). This has
also become evident recently in the case of uncontrolled opening
of some old exit paths (old drills, old mining works, etc.) that had
to be solved as emergency or warning states in relation to Kar-
lovy Vary thermal springs.

The Sokolov Basin proper is a bilaterally tectonically lim-
ited, transversally asymmetric depression, extending in WSW-
ENE direction. In NW it is limited by the Krusné Hory Fault
and also characterised by a system of parallel faults (especially
the Grasset and Nové Sedlo Faults), forming a significant tec-
tonic zone of lithospheric range (Ziegler 1990). According to
Adamovi¢ and Coubal (1999), most of this system’s accompa-
nying faults are younger than the main stage of the Ohte Rift
volcanic and sedimentary development.

Another significant fault system of the Ohte Rift are the faults
running in NNW-SSE to NW-SE direction (in the Sokolov Ba-
sin these are faults following the Svatava, Chodov and Karlovy
Vary faults). This system is especially intensively developed in
the neighbouring Cheb Basin, forming part of Marianské Lazné
tectonic zone (e.g. Spi¢akova et al. 2000). The analysis of the
Oharecky Rift filling has shown that some of these faults had al-
ready been active synsedimentary.

Emphasised in the most recent studies of the Ohie Rift tec-
tonosedimentary development has been the significance of W-E
faults that had already been active in the course of sedimenta-
tion as extension faults (Rajchl and Uli¢ny 2000).

From the above it follows that the structural development and
the current tectonic architecture of the Sokolov Basin, similarly
as the entire Ohdrecky Rift, have been affected by several basic
systems of normal faults, some of which show a less significant
strike-slip component. Typical is above all the en-echelon arrange-
ment of faults, virgation of faults, curvature in directional course,
but also their listric geometry. Specific deformation conditions oc-
cur above all in places of their mutual interference (crossing). To
be expected in these anomalous zones is the substitution of classic
dislocation zones, accompanied by mylonitisation, by systems of
brittle fracture, above all by development of tensile joints. Thus,
places of potential outflow of underground or possibly thermal
waters due to joint secondary porosity have formed.

One of the basic tasks of our structural-tectonic and paleos-
tress analysis in confrontation with geophysical and hydrogeo-
logical prospecting (possibly interpretation and re-interpretation
of existing geophysical data) is to tip these tectonically anom-
alous zones and areas, including their subsequent verification.
Apart from the classical methods of terrain structural and paleo-
stress analysis, all mining geological map and data materials,
including primary mining documentation, morphotectonic study
of digital elevation model have to be analysed. This method is
able to significantly contribute to the localisation of dislocation
and joint zones as well as other tectonic phenomena, especially
when confronted with geophysics.

Using the results of structural-tectonic studies, regional geo-
physics, as well as hydrogeological indications, the task of geo-
physical measurements is to: detect and map the existence and
detailed course of water-bearing tectonic zones, the course of
covered drifts, determine the localisation of trial hydrogeologi-
cal, relief or drain borings, detect the gradual speed and direc-
tion of mineral thermal underground water flow, etc.
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