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i G E O P H Y S I C A L  P R O S P E C T I N G

Location of the field works of E L G I in 1976 is presented on Fig. 1.
The systematic geophysical mapping of the Transdanubian Central 

Range was continued according to the methodology of previous years. 
On Fig. 2 all areas of geophysical activity of the past 10 years are marked. 
Successive phases of geophysical investigations are the followings:

Reconnaissance mapping; scale 1 : 100,000, mainly using the gravity 
method. Accuracy of determination of depth to basement: ± 2 5 % . Task 
is to outline areas for further investigations.

Regional mapping; in the foreground of the mountains with a scale 
of i : 50,000, on the margins and inner basins 1 : 25,000, on the plateaus 
of Mesosoic outcrops 1 : 10,000; mainly by seismic refraction. Accuracy 
of determining depth to the Mesosoic carbonaceous basement is whithin
i  IO%*

Detailed mapping for direct bauxite and water exploration with a scale 
of i : 10,000, i : 5,000 or i : 2,000.

Some of the 1976 results are presented in detail.
Reconnaissance mapping was carried out in the northern foreground of the 

Bakony Mountains. Depth data of adjacent areas explored by seismic and 
geoelectric surveys enabled us to construct an optimalized gravity depth 
contour map (Fig. 3).

On the eastern margin of the Bakony Mountains with outcrops of Triassic 
dolomites a network of V LF  measurements was completed for bauxite 
exploration. Two examples are presented on Fig. 4.

In the eastern foreground of the Gerecse Mountains regional mapping was 
accomplished. A typical refraction cross section is presented on Fig. 5. 
Difference between seismic and geoelectric depth data suggests the 
presence of Eocene formations which means the possible presence of both 
brown coal and bauxite.

Methodological research horizons within the Triassic or older sediments 
were investigated by both the refraction (Fig. 6) and the V IB R O SEIS 
(Fig. 7) method. The latter one is the first successful experiment of this 
kind.
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Integrated interpretation of all available geological and geophysical data 
in the Börzsöny Mountains has an utmost prefence and necessity for all 
further ore exploration in the area.

On the six maps (Figs. 8-13) geological, geomorphological, seismic, 
geoelectric and IP data are presented to reveal the geological evolution 
of the complex volcanic region.

The interpretation—which cannot be regarded as complete—resulted 
in the following geological model:

1 The ore field shows a definite N N E-SSW  linearity and consists of 
two parts in the present erosion level.

1 .1  The Oligocene main structural line can be rated as its determinant 
feature, the secondary being the central anticline, both causing 
fissurization. The magma chamber below the antcline could be 
the source of hydrothermal liquids or act as mobilizator.

1.2 Both parts of the ore field lie in the ring shaped elevated zone of 
the remnants of the Börzsöny brook caldera. It can be supposed 
that in the depth these parts are connected.

1.3 Both parts of the ore field coincide with the core of velocity 
anomalies. The velocity decrease in the basement and the velocity 
increase of the overlying volcanites can be traced back to the same 
phenomena: hydrothermal processes.

2 In the Börzsöny ore field prospective ore deposits can be presumed. 
The IP anomalies suggest interconnection between mineraliz
ation and the fault system, parallel to the Oligocene main strctural 
line.

3 As up till now no definite ore body of industrial value was found, 
the localization conditions are unknown. Even the most important 
question: whether porphyric mineralization exists (or not) in the 
area is still unanswered.

The regional geophysical survey along the Darno structural %one was 
launched in 1976. Geophysical investigations were carried out in two 
different fields: exploration of deep structure and geophysical mapping 
in connection with ore exploration.

Location map of the measurements of different geophysical methods 
is presented on Fig. 14.

Fig. 15 shows the SE part of the reflection time section, É K -2 , and 
Fig. 16 its coloured version.

Both sections reveal not only the structure of the Tertiary sediments, 
but present important informations about the older strata as well.

Geophysical mapping across the Uppony and Rudabdnya Mountains was 
carried out by the V ES, IP, SP and magnetic methods. Fig. 17 shows 
profile I and part of profile II with preliminary interpretation. IP
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anomalies of considerable amplitudes are mainly connected with 
Carboniferous shales. Final interpretation can be made after the comple
ting of geological and geochemical mapping.

The regional reflection profiles for the tectonic study of Transdanubia 
was continued on three areas (Fig. 18).
For both MK-4/76 (Fig. 19)—along the western limb of the Karád 
gravity maximum—and MK-2/76 (Fig. 20) on the Igal gravity high 
—the V IBRO SEIS method was used. The MK-2/76 was a repetition of 
the former MK-2/74 profile, because of its poor quality. The V IBRO 
SEIS system proved its superiority on the hilly terrain.

For static corrections special small scale refraction profiles and seismic 
logs were shot by the SR-II surface energy source.

The third area was chosen to explore the fault system, south of Lake 
Balaton. Reflection profile MK-5/76 (Fig. 21) was recorded using the 
same set up as for the former two.

Similarly to former years, several ivater supply and engineering projects 
required geophysical prospecting. To mention a few major ones, the 
design of the Danube dam, the Transdanubian thermal power station, 
and the pulp reservoir of the Nováky power station (Czecho-Slovakia) 
(Fig. 22). By applying V ES, civil engineering sounding and soil tests 
in shallow boreholes the permeable and impermeable parts of the base 
rock were separated, and other reservoir properties determined.

The most prominent example of water supply exploration—which 
yields methodological results as well—is the integrated geophsyical 
investigation of the near-surface karst area of Veszprém (Fig. 23). The 
following geophysical methods were used: V LF  mapping, PM, V ES, 
horizontal profiling, IP and SP measurements. With the last two even 
the presence of water can be detected.

The geophysical survey of the Great Htmgarian Plain was continued 
in the Debrecen area, with additional gravity, magnetotelluric measure
ments (Figs. 24 and 25) and reflection seismic profiles. Reliability of the 
new residual anomaly map can be regarded as 0.25 mgal. Magneto- 
telluric soundings were carried out in the frequency range of 0 .01- 
20 Hz.

The location of the seismic reflection profiles are shown on Fig 26. 
The total length of profiles was 216.5 km, all in 12 fold coverage. The 
first experiments with the VIBRO SEIS system were carried out also 
in that area.

Fig. 26 shows the time map of the area constructed from earlier 
reflection data. Figs. 27 and 28 are time sections of the 1976 survey, 
as printed by the off-line colour plotter developed by ELG I.

Seismic reflection survey was carried out in the southern foreground
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of the Mecsek Mountains in order to trace stratigraphy and structure of late 
Paleozoic sediments. Fig. 29 shows the time section G0-4 coloured 
according to reflection amplitudes. Under the discordance, the horizons 
dipping to the east probably belong to the late Paleozoic clastic series. 
In the reflection time section G0-3 (Fig. 30) the basement of Permian 
sediments can be traced.

In the uplifted part of time section Gö-i (Fig. 31) the Tertiary basin 
floor is built up of Carboniferous sediments. The fracture between points 
4000 and 5000 is indicated by the higher energy of diffractions in the 
deeper parts of the section.

For coal mines of the Mecsek some refraction and exploratory reflection 
work has been carried out. On Fig. 32 a typical refraction cross section 
is presented shot in dip direction. Much better resolution was obtained 
by the reflection method as shown in Fig. 33.

Mesozoic and Miocene sediments can be separated by their different 
reflection characteristics.


