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Abstrakt 

V praci je diskutovan rozsah 
prekambrickeho a hercynskeho 
podkladu v suprakrustalni 
struktui'e Ceskeho masivu a Za 
padnich Karpat z hlediska 
novych vysledkü geofyzikal 
nich, geologickych a vrtnych 
vyzkumü na styku Ceskeho ma
sivu a Zapadnich Karpat. Potvr
dil se obloukovy prübeh z6n 
hercynskeho tektogenu s ob
dobnym porusenim prekam
brickou elevaci brnenske jed
notky na Morave, jake ma i ob
louk alpsko-karpatsky, samo
statny (riftogenni) vyvoj v Za
padnich Karpatech od sti'edni
ho permu, sekularni reiz kolizni 
z6ny mezi Laurasii a Gondwa
nou a v düsledku toho prekam
bricky püvod Tethydy ve sti'edni 
Evrope. 

Zusammenfassung 

Im vorliegenden Beitrag wird 
die Ausdehnung des präkam
brischen und herzynischen Un
tergrunds in der suprakrustalen 
Struktur der Böhmischen Mas
se und der Westkarpaten mit 
Rücksicht auf neue Ergebnisse 
geophysikalischer und geologi 
scher Forschungs- und Bohrar
beiten an der Berührung der 
Böhmischen Masse und der 
Westkarpaten erörtert. Es wur
den der bogenförmige Zonen 
verlauf des herzynischen Tekto
gens mit einer Zl:lr Störung des 
Alpen-Karpaten-Bogens analo
gen Störung durch die präkam
brische Erhebung der Brno-Ein 
heit in Mähren, eine selbständi
ge, vom mittleren Perm an sich 
entwickelnde Rihzone in den 
Westkarpaten, der säkulare 
Charakter der Kollisionszone 
zwischen Laurasien und Gond
wana und infolge dessen der 
präkambrische Ursprung der 
Tethys in Mitteleuropa bestä 
tigt. 

DEEP-SEATED STRUCTURES 
OF THE BOHEMIAN MASSIF IN THE REGION 
BETWEEN THE VRANOVICE GRABEN AND 
THE CZECHOSLOVAK-AUSTRIAN FRONTIER 

Vladimir Ciprys, Moravske naftove doly, Hodonin, Czecho
slovakia 
Arnost Thon, Ceske plynarenske podniky, Praha, Czecho
slovakia 

ln recent years, a new important stage of the survey of 
the deep-seated structure of the Vienna Basin has been un
dertaken, which is focused on autochthonaus formations of 
mantle units of the Bohemian Massif, underlying flysch 
nappes. The first important results of the survey come from 
Austria, where two very deep boreholes (Zistersdorf ÜT 1 a 
and 2a) have been drilled, whose depths are 7,544 and 
8,553 m, respectively. Though they have not fully met the 
expectations, they have confirmed the perspective of auto
chthonous formations . 

Geological and geophysical studies have proven an anal
ogaus structure of deep-seated autochthonaus formations 
in the territory of Czechoslovakia . At the same time, one 
can reasonably expect the depths of platform formations to 
be lower than the Austrian ones. 

Two basic tectonic units play a key part in the surface 
setting of the promising region, namely the Neogene filling 
of the Vienna Basin and the Carpathian nappes. 
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Fig . 1. Residual gravity map (Cekan V., Geofyzika Brno, 1987). • 
1 - wells penetrated crystalline rocks ; 2 - contours of gravity data ; 3 -
projected weil . 
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Fig . 2. Vertical magnetic intensity map (Dolezal J ., Geofyzika Brno, 1972). 
1 - front of the flysch belt ; 2 - NW margin of the Vienna basin ; 3 -
wells penetrated crystalline rocks; 4 - values of magnetic data ; 5 - pro
jected weil . 

The Neogene is represented by the following stages : Eg 
genburgian - Ottnangian, Badenian, Sarmatian, Pannoni 
an, Pontian - Dacian and Rumanian ; on the other hand, 
the Carpathian nappes are represented by the Zdanice Unit 
with an inner development zone known as the Cejc -
Zajeci Zone, and the Raca Unit of the Magura Nappe situat
ed in their tectonic overlayer. 

The autochthonaus base of the Carpathian nappes is 
built by the deeply immersed platform of the southeastern 
slopes of the Bohemian Massif, composed of crystalline 
rocks and their sedimentary mantle represented by Meso
zoic to Paleozoic rocks. ln depressions, mainly in the Vran 
ovice Graben, autochthonaus Paleogene rocks occur as 
weil. No deep borehole has hitherto been drilled in the im
mediate vicinity of the region under study. As far as its 
broader surroundings are concerned , there are Sedlec 1, 
Nove Mlyny 1 and Bulhary 1 wells and boreholes falling into 
the area of the Nemcicky Structural Unit. 

The region under study was covered by a basic network 
of gravimetric and geomagnetic measurements. During the 
seventies, these measurements were supplemented by 
seismic measurements. Owing to the low resolution of the 
old seismic measurements, it was impossible to outline the 
structural setting of the region . Consequently, new seismic 
measurements making use of progressive techniques and 
instrumentation have been undertaken d~ring the eighties. 

Several authors (Tomek C. - 1976, Cekan V. - 1978) 
have dealt with the evaluation of the gravimetric measure
ments. V. Cekan has made use of a modification of the so
called band filtration method for this purpose. ln a map 
showing the 2-4 km zone which illustrates best the rela
tionship between the overlying flysch and the underlying 
crystalline rocks (Fig . 1). a significant anomalaus zone can 
be observed in the area between Lednice and Podivin . 

The depth of the anomaly is estimated at 4.6 km and the 
anomaly is likely to be related to the presence of thick lay
ers of heavier rocks. 

Fig. 2 shows a section of the map of vertical magnetic in-
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Fig. 3. Depth map at the top of crystalline basement (Ciprys V., Thon A., 
MND Hodonin, 1986). 
1 - main faults ; 2 - contours of crystalline basement; 3 - wells pene
trated crystalline rocks ; 4 - projected weil ; 5 - seismic line. 
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Fig . 4. Geological interpretation of the 183 C/80 seismic line (unmigrated version) .' (Ciprys V., Thon A., MND Hodonin, 1986). 
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Fig . 5. Geological interpretation of the 238/80 seismic line through the Sed
lec-1 weil (unmigrated version) , (Ciprys V., Thon A., MND Hodonin , 1986). 

tensities of the area between 8rno and 8reclav (8 . Picha, 
1984). The contour line map shows a significant magnetic 
anomaly. Most experts agree with the initial opinion of 
R. 8ehounek (1943, 1956), namely that the anomaly is due 
to rocks similar to those of the centrat basic zone of the 
8rno Massif. 8. Picha has also made an attempt aimed at 
a quantitative Interpretation of the depth of the crystalline 
rocks occurring in the southern part of the anomaly. The 
depth of the crystalline rocks has been measured to be 
equal to 3,500 m in the anomaly peak. The crystalline rocks 
submerge down to 5,000-8,000 m to the south and east. 

The dominant element resulting from the Interpretation 
of the seismic measurements in the broader surroundings 
of the area of interest is an important, almost S-N trend
ing fault line dividing the region into two blocks, one elevat
ed, one submerged. As far as the latter is concerned, no 
deep exploration has been carried out so far. lts dominant 
element is an extensive zone of elevations with three dis
tinctive peaks, one in the area of 8reclav, one (the most im
portant) in the zone between Lednice and Podivin, one lo
cated west of the Nemcicky Structural Unit (Fig . 3). The 
Interpretation and quality of the seismic data are illustrated 
in Figs . 4 and 5. Fig . 4 shows the area of the Lednice - Po
divin peak (a standard, non-migrated variant of Section 183 
C/80) of the submerged block, while Fig . 5 shows a part of 
Section 238/80 of the elevated block, including the deep 
borehole Sedlec 1. 

The existence of the distinctive N- S fault, which plays 
one of decisive roles with respect to the evaluation of the 
area in terms of promising hydrocarbon accumulations, has 
also been confirmed by a detailed quantitative analysis of 
magnetic data (8 . Picha - 1986) in the region of a signifi
cant geomagnetic anomaly. A map of residual anomalies 
(Fig. 6) shows that the submerged block displays less inten

sive residual anomalies and less steep and lower gradient 
contour lines in comparison with the elevated block. 

An analysis of all geophysical and geological supporting 
data shows that even several deep boreholes drilled into 

Fig. 6. Residual magnetic map (Picha B., Geofyzika Brno, 1986) . . 
1 - main faults; 2 - values of residual magnet1c data ; 3 - projected weil. ., 
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the shallower block have not brought any results which 
should justify an essential change of the earlier opinion on 
the structural setting. This means that germanotype tecton 
ic elements, sometimes and under specific circumstances 
accompanied by Carpathian activization, are considered 
chief deposit-forming elements. The structural -tectonic 
model shown in a structural map of the crystalline base
ment (Fig. 3) and a geological cross -section (No. 183, 
Fig. 7) is conceived in this way as weil. 

Objective problems arise when interpreting depths of the 
platform foundation and its geological composition . This 
mainly results from insufficient data and variable-quality 
seismic measurements . 

Consequently, an alternative approach to the study of the 
western marginal zone of the Vienna Basin has been select
ed . Both variants include a delineation of basic structural 
and tectonic elements with the distinctive elevation bulge 
between Lednice and Podivin. This region presently seems 
to be best prepared for verification by drilling. However, 
there are still problems to be solved, namely those of the 
basic deep setting of the structure, of its tectonic position 
and preservation of promising hydrocarbon accumulations. 
Another alternative is offered by F. Chmelik ( 1985) who as
sumes lower depths of the platform units . 

One way or another, the beginning of the exploration of 
the structural region in the vicinity of Lednice marks the be
ginning of an economically and technically very demanding 
project. Consequently, considerable attention must be paid 
to its preparatory stage, i. e. to the implementation of most 
progressive seismic measurements and their evaluation . 
On the other hand, the extent of structures ofthistype sug
gests that such projects are very important for the national 
economy. ln this respect, close cooperation with our Aus
trian colleagues is extremely important, in the framework 
of which the areas of interest are being extensively ex
plored . ln these terms, the results achieved so far in both 
countries draw from the long-term and qualified coopera 
tion. 
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Abstrakt 

V predlozenem clanku je 
hodnocena perspektivita vyso
ce pokleslych jv. svahü Ceske-

Zusammenfassung 

Im vorliegenden Beitrag wird 
die mögliche Erdölhöffigkeit 
tief eingesunkener SO -Hänge 

ho maSiVU V prostoru zapadniho 
okraje videiiske panve . Na za
klade zhodnoceni geologickych 
a geofyzikalnich podkladü byla 
v prostoru Lednice vymezena 
rozsahla elevacni struktura au 
tochtonnich utvarü vazana na 
vyraznou zlomovou linii S-J 
smeru. Zahajeni prüzkumnych 
praci v oblasti Lednice bude 
ukol z hlediska ekonomickeho 
i technickeho velmi narocny, na 
druhe strane vsak rozsah struk
tur tohoto typu naznacuje znac
ny narodohospodarsky vyznam. 
z tohoto pohledu ma znacny 
vyznam spoluprace s rakousky
mi geology, v ramci ktere do
chazi k siroce pojatemu plosne
mu zpracovani oblasti. 

der Böhmischen Masse im 
Raum des Westrandes des 
Wiener Beckens eingeschätzt. 
Aufgrund einer Auswertung der 
geologischen und geophysikali 
schen Unterlagen wurde im 
Raum von Lednice eine ausge
dehnte Elevationsstruktur aus 
autochthonen Gesteinskomple
xen abgegrenzt, die an eine von 
N nach S streichende, ausge
prägte Bruchlinie gebunden ist. 
Die Aufnahme der Erkundungs
arbeiten im Gebiet von Lednice 
wird eine in ökonomischer so
wie technischer Hinsicht sehr 
anspruchsvolle Aufgabe sein , 
andererseits wird allerdings 
durch die Flächenausdehnung 
der Strukturen von diesem Typ 
ihre beträchtliche volkswirt
schaftliche Bedeutung ange
deutet. Von diesem Gesichts
punkt aus ist die auf eine breit 
aufgefaßte Flächenbearbeitung 
des Untersuchungsgebiets ori
entierte Zusammenarbeit mit 
Österreichischen Geologen von 
ziemlich großer Bedeutung . 

CZECHOSLOVAK-AUSTRIAN COOPERATION 
IN GEOPHYSICAL STRUCTURAL EXPLORATION 
IN THE VIENNA BASIN 
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Under the long-term agreement on cooperation in geo
logical sciences between Czechoslovakia and Austria 
a teamwas formed with the aim to upgrade prospection for 
hydrocarbons in the Czechoslovak and Austri an parts of the 
Vienna Basin . ln order to solve particular geological and 
geophysical problems professional staff members from 
Geofyzika Brno and ÖMV Vienna met annually in Brno or 
Vienna. Predominantly seismic beside the other geophysi
cal methods like gravity, log service and its substituted dis
ciplines with regard to geological problems were dis
cussed . Discussions concerning methodology of data ac
quisition, processing and interpretation obtained and de
monstrated by the two parties in general and involving the 
border area in particular were very helpful. 

Geophysical data and other materials from the Czecho
slovak-Austrian border areas have been exchanged be
tween Czechoslovak and Austrian geophysicists. 

When the cooperation started in the sixties, the gravity 
potential field method had an essential meaning next to the 
seismic reflection method, especially concerning deep situ
ated structures. At that time it was very difficult for the 
seismic measurement to solve the above mentioned prob
lems without complex interpretation. Still single fold seis
mograms were used and the last good addressable horizon 
f. e. within the Vienna Basin has been the Aderklaa con
glomerate . Only parts of weak reflection from the base 
Neogene could be used for the correlation of a phantom 
horizon. 

ln 1968 an agreement was PEepared to connect the two 
independent gravity nets from OMV and Geofyzika Brno. At 
this point we remember Mr. Bfetislav Beranek not only as 
a mentor in many technical discussions, but also for his as
sistance for this project. 

The connection of the gravity net involved measurements 
on both sides of the border executed by ÖMV Geophysics 
and Geofyzika Brno in 1.969-1974. 
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