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11 INTEGRATE GEOPHYSICAL EX PLORATIO N IN  TH E 
CENTRAL TRANSDANUBIAN RANGE

On behalf of the Central Geological Board, we continued to explore, on 
certain areas of the m ountain, covered by Tertiary sediments, the m orpho
logy and structure of the basin-floor and to study the development of the 
covering complex, in order to clear up brown-coal and bauxite-possibilities.

In  the Várvölgy basin (80 km 2) and in the Budakeszi basin (66 km 2), the 
mapping on a scale of 1 : 50.000, begun a year earlier, was finished. The 
geophysical mapping of the H éreg-T arján basin (40 km 2) was carried out 
in a single year. In  1970, apart from the mapping with a scale of 1 : 50,000, 
the geophysical mapping of the inner parts of the Central Range started. 
As a first step, the NE p art of the Vértes Mountains (55 km 2) was investi
gated in order to become acquainted w ith the outlooks of bauxite-pros
pecting.

The methods of the geophysical exploration in the Central Range have 
been developed according to  the actual instrum entation. The accuracy 
of depth-determ ination of Mesozoic carbonate rocks and of the recently 
recognized Permo-Triassic and Old Paleozoic formations, covered by 
T ertiary sediments, was 10%.

During the past 5 years, 66 boreholes were deepened on the basis of 
geophysical exploration results. The percentual deviations of geophysical 
depth data  from the depth of the basin-floor, determined by drilling, are 
the following:

0— 5% : 35 drillings
5— 10% : 16 drillings

10—20% : 8 drillings
20—40% : 2 drilling

> 4 0 % :  5 drillings

The geophysical results obtained on the sites of deviations exceeding 
20% underwent a subsequent analysis. As its result it can be stated th a t
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the deviations were generally caused by erroneous geological in terpretation  
and not by a methodologically uncorrect determ ination of the boundary. 
Such errors had their origin in certain unfavourable geological phenomena, 
such as a “ powdered” state of the Triassic dolomite (Budakeszi), inhom o
geneous build-up of the basin-floor (Fenyofo-Pápateszér), the presence of 
a much more compact Eocene limestone th an  in general (Csatka basin).

The best results of the geophysical methodological development in the 
past two years have been obtained in the detection of fault systems of the 
Mesozoic carbonate or Old Paleozoic crystalline basin-floor.

The solution of the problem has been prom oted by a varian t of potential 
m apping, determ ining the actual resultant of the gradient (measurements 
w ith two-directional AB-s, resp. MN-s), further by the application of various 
seismic broadside-shooting systems. Today, we are able to  give inform a
tions no t only about the m ain faults (of several hundred meters) of the 
Central Range, b u t also about faults of the order of scores of m eter, about 
the so-called small-tectonics.

A more complicated task  is the division of an inhomogeneous basin-floor, 
further, on Triassic basin-floor sections, the recognizance of the presence 
of thick “powdered” dolomite. Relying on several param eter-drillings the 
geoelectric-seismic complex developed in 1970, on the  N m argin of the 
Bakony M ountains (Fenyofo-Pápateszér) for solving the first problem and 
in the Budakeszi em baym ent for solving the second, attained  certain re
sults. The procedure has, however, several lim itations as yet, and an ana
lysis of the data  of some 2-3 years is needed in order to  develop it into 
routine work.

An unsolved problem is presented, within the Tertiary complex, by the 
detection of Eocene limestone, though this would considerably improve 
the  efficiency of bauxite-prospecting. Experim ental m easurem ents made 
around the borehole Bszl-5 a t the end of the year yielded partia l results 
only. Hopes for solution are given by shallow seismic reflexion m easure
ments, further, in case of a simpler geological structure, by a common 
application of potential m apping (furnishing quantitative depth data) 
and of shallow seismic refraction surveys with an increased num ber of 
shotpoints.

T h e  V á r v ö l g y  b a s i n

The result of the prelim inary exploration of the Várvölgy basin with 
gravim etric and geoelectric methods in 1969, together w ith the geological 
outlines of the basin were discussed in the Annual Report for 1969. In  1970
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seismic and geoelectric surveys were concentrated on the marginal zone fo 
the basin, where the basin-floor lies a t a depth less th an  400-500 m. This 
means th a t the reconnaisance geophysical exploration of the basin is fi
nished. Its  results are summed on Fig. 2.

The fault systems controlling the areal arrangem ent of Triassic dolomite 
outcrops, fu rther the depth  of the basin have been determined, and it has 
been established th a t the area most promising for bauxite lies to the N of 
the Sümegprága-Uzsa line, where broader terraces are situated between 
the m arginal faults. The Triassic basin-floor is assumed to be overlain by 
Eocene limestone; the presence of Cretaceous formations is not excluded 
either.

Oil the S and E parts of the basin, there are two perpendicular fault 
systems consisting of a series of steplike small faults. On these parts there 
are no data available about the presence of Cretaceous, and only traces 
of Eocene are found.

The У árvölgy basin, open to  NW, sinks, from some hundreds of meters, 
to a depth of 1000-1500 m towards Siimegcsehi. The final processing of 
survey data is still in course.

T h e  B u d a k e s z i  b a s i n

The survey begun on the SW m argin of the Buda Mountains in 1959 
was extended in 1970 to  the W marginal parts. Special a tten tion  was paid 
to detailed determ ination of the structural elements of the basin-floor, 
increasing the accuracy of the strike of faults, too. A subsequent drilling, 
confirming the geophysical results bo th  in tectonical regards and in the 
bauxite-perspectives indicated the  completion of the reconaissance phase 
of geological-geophysical exploration. Several boreholes traversed bauxite 
bearing formations, w ithout, however, the bauxite being worth of mining.

T h e  H é r e g - T a r j á n  b a s i n

The H éreg-Tarján basin, fram ed by carbonate Triassic outcrops and 
disclosed by drilling first in 1966 (borehole H-5), h itting  the basin-floor a t 
369.7 m, was explored first by gravim etry, then  by seismic and geoelectric 
survey. Three units of the basin could be separated: two basin parts,
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100-250, and 100-25 m  deep respectively, and a ridge in 50-100 m depth. 
For m apping the  partia l basins, the power of resolution, resp. network 
density of the  m easurem ents were insufficient.

The geophysical reconnaissance survey resulted in suggesting several 
boreholes on the  assum ption of the Eocene brown-coal deposits possibly 
lying on higher parts and also the possibility of shallow bauxite-deposits 
not being of secondary importance.

N E  p a r t  o f  th e  V é r t e s  M o u n t a i n s

Geophysical m apping w ith a scale of 1 : 10,000 has been conducted in 
the Vértes M ountains, consisting of Upper Triassic dolomite steeply dip
ping to  NW, w ith a th in  Daehstein-limestone and Jurassic-Cretaceous for
m ations on the NW m argin and discordantly lying Eocene on the SW and 
NW parts, in order to  lend a hand to the discovery of bauxite deposits 
connected to  depressions, tectonic trenches between Triassic outcrops. 
This is m otivated by the fact th a t most of the bauxite deposited on the 
karstic surface of the Triassic was destroyed by the Eocene and Oligocene 
denudation: bauxite deposits worth of exploitation can be assumed only 
in a few protected places.

From  the point of view of geophysical methods, one has to distinguish 
the asym m etrical tectonical trenches characteristic of the Vértes and the 
shallower bu t larger depressions, generally on the m ountain plateau. The 
former ones were delimited, after microgravimetric survey, w ith potential 
m apping; depth  determ inations having been made with electric sounding, 
in case of longer trenches also by shallow seismic refraction; the  larger 
depressions were m apped w ith geoelectric sounding.

W ithin the exploration complex foreseen for several years, in 1970, the 
NE part of the Vértes has been mapped. (Fig. 5). In  this area, two m ethodo
logical difficulties confronted mapping.

The asymmetrical trenches, flanked by a steep fault on one side, could 
not be m apped w ith due accuracy with refraction longitudinal profiling 
and electric sounding (as quantitative depth-determ ining methods) on 
account of lateral effects. On the other hand, potential m apping and seis
mic broadside shooting (as methods of better horizontal power of resolu
tion), furnish qualitative depth informations only.

A relatively frequent problem in the Central Range is th a t if Eocene 
limestone is deposited on fresh Triassic dolomite or limestone, the  geo
electric m ethod furnishes informations, in general, about the top of the 
Eocene limestone, while the refraction seismic m ethod indicates the top 
of the underlying fresh dolomite or limestone.
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A similar situation is produced by “powdered” dolomite: the geoelectric 
m arker horizon is the top of the powdered dolomite, the seismic m arker 
horizon, however, is the top of the deeper lying fresh dolomite.

From  a depth difference between geoelectric, resp. seismic boundaries 
exceeding the error limits, therefore, conclusions may be drawn to the  
presence of Eocene limestone or powdered dolomite. The Eocene variant 
m ay be promising for bauxite deposits.

Prospecting for nearsurface bauxite

Over an area in the neighbourhood of the Várvölgy basin (the so-called 
K ozm atag-Bárdiótagpuszta area), recommendations concerning 20 dril
lings on 6 sites were made following the exploration for nearsurface bauxites 
in 1969. In  the next year, 36 boreholes were deepened in the same area, 
calling the atten tion  to numerous geophysical methodological difficulties. 
In  the same year, 1970, these were analyzed in cooperation with the geo
logical service of the H ungarian bauxite-prospecting company, and solu
tions were found in most cases. Utilizing these experiences, similar pros
pecting was carried out around N agytárkánypuszta (Fig. 2) and further 
suggestions for drilling were made.
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12 GEOPHYSICAL EX PLO RA TIO N  OF TH E STRUCTURE 
AND M INERALIZATION OF TH E BÖRZSÖNY MOUNTAINS

Integrate geophysical exploration in the Börzsöny Mountains continued 
in 1970. The exploration complex of magnetic and geoelectric m ethods, 
developed in earlier years, was applied on an area of 4 km 2 around the 
ore-indication a t N agyirtáspuszta. Seismic refraction survey was carried 
out in the S and W foreground of the m ountain, joining the profiles sur
veyed in the past few years (Fig. 6).

*

According to  geological assumptions, crystalline and Mesozoic carbonate 
basem ent rocks are contacting along a NW-SE line to  the W, and along 
an ENE-W SW  striking line to  the E of the area.

The sedim entary formations im mediately overlying the basin floor (Upper 
Oligocene clay-marl, schlier) are known on several places around the  sur
vey area. The relative position of sedim entary and volcanic (Oligocene and 
Miocene) formations is strongly varying: in some places the sedim entary 
rocks lie (with a tectonic contact) beside the the biotite-andesite; near the 
Alsóhegy, biotite-am phibole-andesite pierces the Oligocene complex; on 
the NE slope of the Nagy Sashegy, the biotite-andesite has an intersedi
m ent al position in the Oligocene series. On the m ountain margin, pyr- 
clastics form the cover of the sedim entary complex.

As to its structural geology, this survey area is perhaps the m ost compli
cated p art of the whole Börzsöny. The previously m entioned tectonical 
lines are interm ingled in the  survey area with a NNW-SSE striking fault 
system  probably originating from the end-phase of volcanic activity. 
Nearly all known nearsurface ore-occurrences belong to this la tte r system.

Over the area of micro-network exploration (Fig. 7) magnetic (Zl,Z zffi), 
SP, IP  and resistivity measurements were carried out along a profile and 
point network of 100x50m. In  certain points paleomagnetic sample- 
analysis was made, too.
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On the micromagnetic profile-map (Fig. 8), the highest values of the 
anomalies are around + 3000 and, -400 mOe.

Surface resistivity (p) and IP  measurements (rj) were made in a sym m et
rical four-electrode arrangem ent w ith varying-depth profiling (AB =  
150-250-350 m ; MN =  50 m ).T he network w ith 100 m spacing can be re
garded, as com pared to  the expectable dimensions of the ore-deposits, only 
as of a reconnaissance character. Our aim was a horizontal delimitation 
of the largest anomalies.

On the isoohm m ap g250 (Fig. 9), 71% of the values run to 40-100 ohmm 
on th a t p art where only dacite-andesites and biotite-amphibole-andesites 
occur. The course of the isoohm-anomalies is characterless and irregular 
on this area. I t  is probable th a t the resistivity contrasts are insufficient for 
separating formations. A decrease in the general resistivity of rocks is 
assumable in connection w ith ore-genesis, bu t the present rare survey n e t
work is not sufficient to determine them  accurately.

The isoohm-anomalies of p250>  Ю0 ohmm, in the SE corner of the area 
appoint the extension of the hyperstene-amphibole-andesite (Fig. 9). The 
NW-SE striking m axim a and minima, present also on the isoohm map, in 
dicate intersedim entally deposited volcanic complexes. In  order to prove 
this, a vertical resistivity section is also presented (Fig. 10). On the upper 
p art of the figure, below isoohm profiles measured with different AB dis
tances (A), the vertical isoohm section (B) and a diagram  of resistivity 
gradient variations along the  profile (C) are shown. On the lowest part, a 
symbolic indication of the  “ expectable” sounding curve types (D) is 
presented. On both  the horizontal and the vertical isoohm sections, b e t
ween points 0 and 15, three high-resistivity formations of nearly vertical 
boundaries, are sharply separable.

From  the IP  m easurements a rj m ap has been prepared (Fig. 11). On 
59% of the area, the =  2, therefore it  is probable th a t over a great part 
of the survey area a higher or lower dissemination of pyrite is present. 
The high-value, i.e. ^:§>4% anomalies are arranged, according to the  ore- 
mineralization known in the Börzsöny so far, along a strike of NNW -SSE. 
The largest IP  anomaly lies between the brooks Bezina and Vasas and on 
the hill on the left side of the Vasas brook, to the S of the mediaeval mine 
adit. The IP-sections refer to narrow veins within the large-extended 
disseminated im pregnation belt. Both the density of measuring points 
(100 X 50 m) and the directions of profiles are insufficient to  give more 
accurate inform ation concerning the fine structure of ore deposits.

The seismic refraction profiles (Fig. 12) were laid on the S-maximum of 
the regional Bouguer-anomaly m ap for determining the structural charac
te r  of the  basin floor, fu rther for separating the Paleozoic, resp. Mesozoic 
formations on the  W margin of the m ountain.
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Under the gravitational m axim um  (around the crossing of 70/1 and 
70/3) the basin floor considerably rises; its boundary velocity is as high as 
6000 m/s. Along the profiles BöR-1/70 and BöR-2/70, in the neighbour
hood of the crossing point, the boundary velocity drops from 5800-6000 m/s. 
to  5500 m/s. This decrease in velocity refers to a lithological change and 
can be considered as the contact of Mesozoic, resp. Paleozoic basin-floor 
parts.

The highest part of the basin-floor is found on the cross-section BöR-1/70. Over the 
area of the maximum, the seismic results are presented in two variants. Variant A  shows 
the boundary constructed from the velocity branches of nearer shotpoints; variant B was 
constructed from the velocity branches of immerging waves from distant shotpoints. Velo
city determination is problematic in the area of the maximum. The weighted mean value 
lies around 5300 m/s. The velocity decrease on the maximum may be explained by a break 
in the consistency of the basin-floor, caused by subvolcanic intrusion.

Profile Bor-2/70 traverses two parts of different geological build-up. 
The S p art (up to around 34//) still belongs to the area covered by volcanic 
rocks; the N part lies beyond it. The velocity-change m entioned (5500- 
6000 m/s) appears on both profiles (70/1 and 70/2), indicating probablv the 
contact of Paleozoic, resp. Mesozoic basin-floor.

*

Sum m ary:

Essential discrimination between andesites of different age and petro
graphy is rendered possible by surface magnetic measurements.

Resistivity surveys can play a role mainly in separating Miocene, resp. 
Oligocene formations.

IP  m easurements lead to  the conclusion th a t over two th ird  of the sur
vey area contain disseminated sulphidic ores. W ithin these, no rj anomalies 
referring to  blocks of higher ore-concentraction can be separated.

The seismic refraction survey furnished additional inform ation on the 
probable contact of Paleozoic and Mesozoic formations, and indicated a rise 
in the basin-floor, worth of attention from the point of view of deep-level 
ore-mineralization.
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13 IN TEG RA TE GEOPHYSICAL EXPLORATIO N ON TH E 
N MARGIN OF TH E  MÁTRA MOUNTAINS,

IN  TH E R EGION OF T H E  DARNÓ H IL L

On behalf of the Central Geological Board, the ELGI conducted, b e t
ween 1968 and 1970, a structural geophysical exploration on the NE m argin 
of the M átra M ountains. The prim ary scope of this work was the tracing 
of the morphology and structure of the Mesozoic-Paleozoic basin-floor, 
w ith special regard to elevated carbonate parts of the la tter, further to 
the determ ination of the extension of non-subvolcanic andesite, of the 
thickness of the andesite and of the Miocene-Oligocene sediments.

W ithin this exploration activity , network-complementing gravim etric 
and microgravimetric, aeromagnetic and ground magnetic m easurement 
along profiles, geoelectric sounding, potential profiling, refraction and ex
perim ental reflexion surveys were carried out.

The application of individual methods was determined by the geological 
and terrain  features; on this account, not every part of the area or all 
sections can be regarded as explored in an integrate way in itself.

The prelim inary pa tte rn  of tectonic features defining detailed work 
relies also on the results of gravim etric and aeromagnetic surveys.

According to the residual gravim etric map (most usable among the 
gravimetric results), two separate maximum-areas lie a t the Tarna river 
valley, along the NNE-SSW  line of the Darnó Hill (Fig. 13). They are 
recognizable also on the result m ap of the seismic and geoelectric surveys 
(Fig. 14). This range of m axim a indicates the Triassic-Permian shale mass 
of the so-called Darnó dislocation line, broken through by diabase. The 
dislocation line is bordered on its western side by an asymmetrically E-slop- 
ing graben extending in the direction of Bükkszék and the borehole R -l. 
A N-S m aximum range between Mátraderecske and the Veresagyagbérc 
Hill indicates a combined effect of the Eocene andesite and of the elevated 
Triassic basin-floor. This range continues in SSW direction. Another sepa
ra te maxim um  area is known to the W of Parádsasvár, not yet explored by 
other geophysical methods.
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The m agnetic anomalies can be related mainly to the extension and 
thickness of surface andesites, e.g. a t Párád.

Along three profiles, /1Z, and z ff i measurements were made over the 
aeromagnetic anomaly around the Darnó Hill. The body calculations in 
dicate a narrow (70 m  broad) vein-like form ation of NNE-SSW  strike 
in about 70-75 m depth. (Figs. 14, 15).

The anomaly lies not on the diabase-outcrops, bu t on the m argin of the 
dislocation belt; therefore it m ust be a ttribu ted  to the effect of some other 
rock type. I t  m ay be an andesite-vein, b u t also (according to analogous 
phenomena along the D arnó-Line, Uppony) a ferrous enrichm ent of m ag
netite. On the  complex geophysical cross-section Pá-70/l, a shallow r e je c t 
ing section w ith a boundary velocity of 3800 m/s lies in the direction of the 
m agnetic body (Fig. 16).

On this geophysical section, in the foreground of the Darnó Line, the 
elevation between M átraderecske and the W edge of Bükkszék appears as 
flattened. I t  is flanked, on the W, by a widening and deepening Paleogene 
basin, and on the E, by the asym m etric m arginal graben of the Darnó Line. 
The elevation is actually in connexion w ith the raised-floor gravim etric 
m axim um-area indicated by an andesite outcrop to the S of M átra
derecske, b u t the gravim etric m axim um  appears as blurred, to the N of the 
andesite boundary m arked also on the result map.

The Darnó dislocation belt is present on the geophysical cross-section 
PáR -70/l w ith a break on the upper refracting horizon obtained a t the 
elevation. The lower horizon is not reliable, since transgressing waves m ust 
be taken  into account. In  the Tarna valley, the shaly basin-floor lies 
100-300 deep; at Sirok, it forms a 400 m deep smaller basin widening out, 
according to  the cross section P áR -70 /lH  (Fig. 17), asymmetrically to 
wards SW.

The non-subvolcanic andesite term inates, according to refraction and 
geoelectric m easurements, in a semicircle of 2 km  radius, centering on the  
E m argin of Mátraderecske.

To the S of M átraderecske, three horizons can be distinguished on the 
cross-sections: the upperm ost one is the top of the andesite m entioned, the 
middle one is the top of the  Triassic basin-floor, the lowest one is, on the  
wings, on the N-S maxim um-area, the top of such a carbonate (mostly 
limestone, a t places dolomite) complex, which is detectable under the shaly 
Triassic. These three horizons are incomplete only where the lower car
bonate horizon emerged and the shales were eroded. Towards S and W, the 
exploration area contains everywhere a medium-velocity horizon, possibly 
indicating the non-subvolcanic andesite. Towards W, however, it is not 
possible to  decide w ith geophysical means only, whether this horizon is an 
andesite or a more compact Oligocene sandstone or eventually marl.
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As to the informations gathered in the course of the exploration, besides 
the data  of the result m ap published, we consider the tracing of the car
bonate base as im portant, on account of the possibility of metasomatosis 
along the contacts of eventual sub volcanic andesite intrusions.

The elevation of the carbonate base can be traced to the NE of M átra- 
derecske and to the S as far as the  line of the У eresagy agbérc Hill. Towards 
S from the la tter, this elevation is separated from the maxim um-area to  th e  
S of the Disznókő Hill by a saddle-like depression, which can similarly be 
interpreted as an elevation in the carbonate base.
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14 E N G IN E E R IN G -G E O P H Y S IC A L  M A P P IN G  O N  T H E  B A L A T O N
L A K E S I D E

In  cooperation w ith the Hungarian Geological In stitu te , the engineer
ing-geophysical mapping of the Balaton lakeside continued in 1970, and 
the experim ental period of the theme, started  in 1967, ended in the course 
of the year.

The system  of mapping and the methods to be applied have been establ
ished, the results obtainable w ith this kind of exploration made clear. 
According to the experiences gained during the first three years, two dif
ferent types of work:

1. engineering-geophysical mapping according to map sheets,
2. regional exploration of the Balaton depression, 

m ust be distinguished.
The them e is given a broader outlook by the perspective development 

project granted by the H ungarian Cabinet in 1970, allocating considerable 
investm ents for the Balaton lakeside region.

In  1970, the operations went on on the map sheets of Balatonkenese, 
B alatonakarattya and Balatonaliga. They m eant a methodological tra n 
sition between „highland44 and „lowland44mapping, since the ABmax =  400 m 
soundings, planned for the exploration of the nearsurface (40—500 m deep) 
complex, were sufficient to atta in , over a great p a rt of the area, the basin- 
floor, too. The morphology of the la tte r is shown in Fig. 18 (A—B).

The soundings, the boreholes deepened in the Balatonkenese area, 
fu rther the basem ent outcrop at Balatonfokajár, all reveal a Paleozoic 
phyllite basem ent, broken up by NE-SW striking ridges and trenches. 
Most characteristic in this regard is the depression starting  at Csajág 
village w ith an axis of SW and open towards Lake Balaton.

ilno ther significant result of geophysical mapping is the geophysical- 
hydrogeological m ap variant (Fig. 18, C), intended to be included in the 
hydrogeological map. Especially over areas with a basin-floor unfavour-
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As to the informations gathered in the course of the exploration, besides 
the data  of the result m ap published, we consider the tracing of the car
bonate base as im portant, on account of the possibility of metasomatosis 
along the contacts of eventual subvolcanic andesite intrusions.

The elevation of the carbonate base can be traced to the NE of M átra- 
derecske and to the S as far as the line of the Veresagy agbérc Hill. Towards 
S from the latter, this elevation is separated from the m axim um-area to th e  
S of the Disznókő Hill by a saddle-like depression, which can similarly be 
interpreted as an elevation in the carbonate base.
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sition between „highland44 and „lowland44mapping, since the ABmax =  400 m 
soundings, planned for the exploration of the nearsurface (40—500 m deep) 
complex, were sufficient to atta in , over a great p a rt of the area, the basin- 
floor, too. The morphology of the la tte r is shown in Fig. 18 (A—B).

The soundings, the boreholes deepened in the Balatonkenese area, 
fu rther the basem ent outcrop at Balatonfőkajár, all reveal a Paleozoic 
phyllite basem ent, broken up by NE-SW  striking ridges and trenches. 
Most characteristic in this regard is the depression starting at Csajág 
village w ith an axis of SW and open towards Lake Balaton.

A nother significant result of geophysical mapping is the geophysical- 
hydrogeological m ap varian t (Fig. 18, C), intended to be included in the 
hydrogeological map. Especially over areas with a basin-floor unfavour-
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able for hydrogeology it is necessary to know those sandy aquifers of the 
Pannonian, which lie under the w ater level of the Balaton.

On the hydrogeological m ap variant, also the contours of the basin- 
floor are presented, since it is, namely, the basal conglomerate of Neogene 
formations which is regarded as the lowest aquifer; this indicates, a t the 
same time, the underm ost lim it of drinking-water exploitation.

The m ap sheet of Balatonaliga, presented as a sample m ateria], indi
cates two areas judged as favourable from hydrogeological aspects. Both 
Upper Pannonian complexes of sandy facies lie mostly under the w ater 
level of the Balaton and are separated from the basin-floor by im per
meable (12-20 ohmm) formations. The geophysical maps are suitable for 
the delineation of areas favourable for locating water works (with a preli
m inary hydrological disclosure, as suggested by us).

In  the measurements during 1970, the  nearsurface formations, the in 
vestigation of the structure of high banks came into the foreground. For 
their better illustration, section maps have been prepared (such as Fig. 18 D) 
giving also geological qualification for the complexes separated according 
to geophysical param eters on the individual sections, in cooperation 
with the Constructional and Hydrogeological D epartm ent of the Geo
logical In stitu te , utilizing the boreholes in the area in question. As a 
residt of common work, the geophysical section maps give information 
about the geological structure of horizons below the depth of the shallow 
boreholes (15 m).

Also the boundary of the Q uaternary and Pannonian complexes have 
been delineated. The geoelectric boundaries indicate th e  dip conditions of 
the Pannonian, allowing conclusions to  recent movements. Useful data 
were obtained concerning the build-up of high banks, perm itting to indi
cate shore-sections liable to sliding.

A comprehensive report liase been compiled on the regional gravimetric 
and geoelectric exploration carried out in the Tapolca basin since 1968-69.

Basing on reconnaissance gravim eter surveys and on the data  of the 
gravitational depth-m ap prepared from a few network-densifying mea
surements, geoelectric soundings were made along four profiles. The aim 
was to get informed about depth-conditions and structural outlines of 
the area (Fig. 19).

A basin, 300-400 m deep b. s. L, is indicated to the W of the Szighget- 
Gyulakeszi line, w ith an axis direction NNE-SSW  (300-400 b. s. 1.). The 
Mesozoic depression is narrow at Lesencetomaj, joining the Уárvölgy 
basin across a raised thereshold. Towards Lake Balaton the basin is open, 
with a slightly rising floor. The basin-floor itself consists of eroded layer- 
heads of Triassic formations, growing older passing from the carbonate 
Upper Triassic of the Keszthely M ountains towards E.
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To the  E of the  tectonic line Szigliget-Gyulakeszi, the geological build-up 
is complicated. In  order to clear it up unambiguously, also complementary 
seismic measurem ents are needed.

Also the m ap of the  Miocene, im portant from the point view of carst- 
water exploitation (Fig. 19), fu rther the isopach map of the Pannonian 
have been prepared. The lower section of the Pannonian is built up of 
porous (40-50 ohmm) formations deposit ed on the dolomite of the Keszthely 
M ountains and overlain by an impermeable complex. Through these ideal 
aquiferous structures, the carst-w ater system  of the Transdanubian Central 
Range can be economically tapped.
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15 HYDROGEOLOGICAL AND EN G INEERING -GEOPHYSICAL
EX PLO R A TIO N

151 DEEP WATER EXPLORATION

On behalf of the  N ational W ater Conservancy Board and of the Central 
Geological Board, geophysical exploration of deep waters continued in 
1970. As compared to  1969, this activ ity  broadened considerably and be
came an im portant profile of the ELG I. Our tasks became more compli
cated, requiring further methodological and instrum ental development. 
Exploration is carried out generally in places where the outlooks of water- 
production are poor, the geological features are unfavourable and geophy
sical exploration is preceded by im productive drilling.

In  the Industrial r e g i o n  o f  Ó z d , deep drilling for therm al w ater is p lan
ned. Wells deepened earlier around Ózd penetrated  Oligocene m arl or 
sandstone, not yielding water, similarly to  the crystalline Cambro-Silurian 
basement a t Susa.

This called the atten tion  to  the detection of faults in the carbonate 
basin-floor.

The m ain m ethod was seismic refraction shooting, preceded by gravi
m etric and geoelectric surveys. The results are shown in Fig. 20.

Our aim was to  determine, beside the  depth, also the lithological consti
tu tion  of the basin-floor. An unam biguous geological interpretation of the 
results was, however, impossible. Fig. 20 contains a triple cross-section. 
The upper section shows the seismic boundaries; the central section rep
resents an optim um  for water-well location; the lowest section, however, 
can be presented w ith the same probability, indicating, a t the same time, 
much more unfavourable hydrogeological conditions.

This had to be m entioned, before we point out those parts (marking 
them  as limestone, resp. dolomite) where we in terpreted  the seismic bound
ary  w ith a velocity of 5200—6400 m/s and the geoelectric ^  m arker hori
zon, coinciding w ith the former, as the carbonate basin-floor.

Among the  drilling sites suggested, F -l (between Putnok and Serény- 
the falva) is the most favourable one. Here, theca rbonate basin-floor joining 
Gömör K arst area can be reached in a comparatively small depth (1200 m)
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and drilling would be located over a small fault. The remaining drilling 
sites lie nearer Ozd, bu t their chances to disclose w ater are more unfavour
able and the risks of drilling are higher.

The future w ater demands of th e  t o w n  P á p a  make a better knowledge 
of the  hydrogeological conditions of the surrounding area necessary. On 
behalf of the  W ater Conservancy Scientific Research Institu te  (V ITU K I), 
geoelectric and seismic surveys were made between Pápa and Tapolcafo, 
after gravim etric preparation. Earlier, higli-discharge springs rose from 
the Cretaceous limestones on the surface at Tapolcafo, and their w ater 
reached by a pipeline. In  the near past, the discharge of these springs 
considerably diminished, m aking the exploitation of deep waters neces
sary.

According to the geophysical survey, the Cretaceous limestones lie, to 
the W and E of Tapolcafo, in a depth of 100-200 m. In  th is limestone- 
complex, two perpendicular fault systems developed (Fig. 21). Two dril
ling sites were suggested; in a favourable case, these wells would provide 
Pápa w ith water for a long period.

The t h e r m a l  w a t e r  demands of the same tow n can be satisfied, according 
to geophysical m easurem ents, in a lim ited measure only. The basin-floor 
sinks, from Tapolcafo to Pápa, to  a depth of 1000 m along a stepped fault 
system and consists of a series of inhomogeneous layer-heads, some of 
them  being carbonate. Three alternative drillings were suggested, all of 
them  hydrogeologically equivalent. Final decision ought to be made, 
therefore, by considering local factors.

A recent activity  of the E L G I is a p r e l i m i n a r y  h y d r o g e o l o g i c a l  a n a l y s i s  

of individual areas. As compared to drilling for water, the costs of this 
work are insignificant; its results, however, m ay essentially influence the 
planning of eventual la ter detailed geophysical m easurem ents; sometimes 
they  themselves are sufficient for locating w ater wells and for discharge 
estim ates.

W ithin this analysis, first the geophysical surveys made on the area w ith 
other purposes are summarized and analysed from hydrogeological point 
of view, then  the expectable hydrogeological model of the area is con
structed  according to  gravim etric m easurements and electric sounding made 
on a few points. According to  this model, either 1. water drilling is sugges
ted, or 2. a tten tion  is called to  unfavourable conditions and additional 
seismic-geoelectric measurem ents recommended in order to detect another 
nearby water-yielding layer.

Between th e  v i l l a g e s  K é m e s  a n d  C u n , therm al water drilling is planned 
for the greenhouses of a gardening establishm ent. The prelim inary geo
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physical report is represented by Fig. 22. The boundary o f Paleozoic and 
Mesozoic formations, unfavourable, resp. favourable for water drilling, is 
situated  between the  villages m entioned (profiles A, B). The accurate 
position of the boundary is problem atic, its determ ination w ith geophysi
cal m ethods would be very expensive. According to our opinion, a site 
favourable for w ater drilling is represented by the fault system (II) on 
th e  S p art of an elevated limestone block Similar to H arkány, therm al 
water can be expected here from  a com paratively small depth. The 
exploration of this fau lt system  with seismic and geoelectric m easure
ments, following a microgravimetric pre-exploration (gravimeter-survey 
and filtering), can be realized w ithin rational cost limits.

A frequent dem and is t o  l o c a t e  t h e r m a l  w e l l s  i n  c i t y  a r e a s .  The appli
cation of geophysical exploration is hindered by buildings and various 
industrial and electrical noises; also their costs are higher.

In  1970, deep water drilling was prepared w ith gravim etry in Budapest 
(Népliget). The measurem ents were highly disturbed by the buildings. 
The mass defects of cellars and larger underground channels on the one 
hand, and the  mass effect of buildings, on the other, d istort the deep ef
fects by diminishing the measured values. This error is, near buildings, 
ab t. 0.05-0.08 mgal. In  order to  reduce it, the measuring points were 
located far from buildings, on road-crossings, in parks. To avoid micro- 
seismic noises, the m easurem ents were made at night. The results we
re represented on a gravity  anomaly m ap and basing on this, an appro
xim ate depth m ap of the  basin-floor was drawn, utilizing also the data 
of nearby boreholes (Fig. 23).

For an accurate tracing of structures and for the elimination of the 
regional effect, various filtered m aps were made. Such a map is shown in 
Fig. 24. W orth of m entioning is the fact th a t the zero lines of all filtered 
residual anomaly maps coincide. The therm al wells known for their high 
discharge are all situated  in the immediate neighbourhood of these zero 
lines.

152 SHALLOW HYDROGEOLOGICAL AND ENGINEERING- 
GEOPHYSICAL EXPLORATION

In  this field of exploration in 1970, as in previous years, the geophysical 
demands of planning entreprises, water-conservancy organs, research insti
tu tes and other clients have been satisfied.

In  this range of problems, continuously broadening since 1967, diverse 
tasks were solved in 1970 too.
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Shallow (5-15 m  deep) gravel-terraces were explored in order to  provide 
boiler feed w ater for the  Power P lan t of Leninváros. Water prospecting 
in moderate depth (50-300 in) was carried out in counties Vas and Zala, 
fu rther on the  Pleistocene alluvial cone of the  Sajó and H ernád rivers. 
For hydrotechnical purposes, reconnaissance geo electric survey was m ade 
on certain sections of the D rava valley. On the  right side of the Danube 
(Buda), geophysical d ata  were furnished for the  foundation plans o f a 
housing estate. W ithin a prospection for building materials, m easurem ents 
were m ade on the  site of an andesite-quarry project. In  road and railway 
planning, the  possibilities of tunnel-building were investigated between 
Godisa and Abaliget of the B udapest-Pécs railway line. Our engineering 
seismic p a rty  satisfied demands for vibration- and pressure-measurements.

Most of the  problems enum erated have been solved w ith geoelectric 
sounding; under complicated geological conditions seismic refraction and 
well-logging m ethods were also employed. These explorations resulted in 
additional data  for technical planning and in considerable savings in costs.

Our m ethods employed and the  efficiency of geophysical exploration 
can be best illustrated  by a few examples.

Hydrogeological exploration in small and moderate depth

The problems of drinking w ater supply our country towns are conti
nuously broadening. For example in connection w ith the planning of a 
regional w ater work county Vas, geophysical preparatory work has been 
carried out for 3 years (see Annual Reports for 1968 and 1969). Following 
the  prehm inary conceptions, according to  which the w ater supply problems 
for Szombathely and  its surroundings could be best solved w ith a high- 
capacity w ater work located on the  gravel-terrace of the R ába river, geo
physical exploration in  1968 and 1969 disclosed a gravel-terrace, suitable 
for such purposes. According to  hydrogeological tests, however, the terrace 
explored satisfies the  demands only in p a r t; consequently further similar 
areas had to  be found. In tegrate  geophysical hydrological exploration in 
1970 disclosed a geological complex, suitable for containing drinking water, 
in a depth of 250-300 m  in the Pannonian along the trace of the projected 
pipe-line between the former mentioned area and Szombathely (Fig. 25). 
This porous complex contains two promising horizons: a sandy aquifer 
near the surface, in a shallow depression of NNE-SSW  axis direction (in 
the depth interval of 30-90 m) and another, lower horizon (between 170
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and 300 m) on the E m argin of the area, consisting of th ick  sand beds, 
assumably of lenticular structure, growing clayey towards W.

According to  the  results of integrate geophysical-hydrological investi
gations, the  w ater work could be established, in the  first place, over two 
m arginal zones of the  upper aquifer. The latters are in a favourable posi
tion  as to renewal of w ater reserves and protection against external pollu
tion. Prelim inary discharge data  of th e  tria l well P-8 (positive stationary  
w ater level, a discharge of 1200 1/min a t a -15 m  operational level repre
sent a record: several times b e tte r th an  the  average discharge of water- 
wells drilled into Pannonian aquifers in the  neighbourhood).

From  the lower aquifers, tria l wells produced a poor discharge. Accord
ing to  radiom etric well-logging (n-n and n-y), the E zone, qualified as 
favourable, is built up m ostly of dry sands.

I t  was suggested th a t the w ater work should draw on the upper aquifer, 
which would cover, according to previous estim ates, the water quan tity  
needed. I ts  considerable advantage against the gravel-terrace is th a t  its 
w ater does not require deironing. The deep aquiferous horizons m ight be 
drawn into the  supply by  using twin-wells.

Similar water-supply problems occur in Zalaegerszeg town. The related 
w ater prospecting geoelectric survey, carried out on a section of the Zala 
valley (Fig. 26), is presented as an  example, because its results indicate 
m uch more unfavourable hydrogeological conditions th an  the previous 
o!ne. The hydrogeological disclosure of the porous formations lying in the 
upper 200 m  Pliocene complex in several horizons very changeably and 
in narrow  stripes, is now in course.

The strike of hydrogeologically favourable, resp. unfavourable stripes 
is approxim ately NE-SW , seemingly w ithout any relation to  th e  erosional 
directions which had shaped the  Zala valley and the surrounding terrain . 
I f  the result m ap of this survey is compared w ith the result m ap of the  
previously discussed exploration it  is evident th a t  the  development of 
water-bearing structures a t th e  end of the  Pliocene is similar on the  two 
W est-Transdanubian areas separated by a distance of 40-50 km , and also 
their strike is nearly the same.

W ater-prospecting was m ade also in an area generally known for its fa 
vourable hydrogeological charac te r: on the Pleistocene alluvial cone of 
the  Sajó and Hernád rivers, in the neighbourhood of Leninváros in m ode
ra te  (200-300 m) depths (Fig. 27). The aim  of th is reconnaissance survey 
was the  delineation of an area suitable for the  location of a high-capacity 
water work.
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Geoelectric sounding furnished m any novel data  concerning the stru c
tu re and hydrogeological constitution of the alluvial cone. The result map 
of Fig. 27 shows the extension and thickness of the porous Pleistocene 
filling up the depression. The cone is underlain by an impermeable for
m ation (15-25 ohmm), therefore it can be regarded as a closed independent 
hydrogeological un it.

The resistivity of the porous formations varies w ithin a broad range. 
The areal distribution of resistivity values perm its to  conclude to  the 
dom inant strike of delta branches giving rise to the alluvial cone, and, at 
the same tim e, to the direction of w ater supply.

The structure of the cone is well shown by the cross-section presented 
in the figure. A part from  the Holocene formations on the surface, it  m ay 
be divided into three separate complexes: a) a 6-26 m th ick  nearsurface 
gravel complex; b) a th ick  (50-150 m) lower gravel complex, not to  be 
further divided by geoelectric measurements, and c) an interm ediary 
complex containing a fine-grained interbedding and genetically belonging 
to a slower subsidence.

This somewhat detailed description is presented in order to prove the 
fact, th a t even a strongly varying complex, such as an alluvial cone, can 
have a differentiated character. Though any of the gravel beds of the  
whole area could be utilized for w ater production, yet it is not w ithout 
im portance, where to locate a high-capacity w ater work. For example: 
the  wells of the water work in the center part of the area, have been loca
ted  on the  lenticular gravel beds of the interm ediary complex; conse
quently a decrease in discharge and the lowering of the w ater level showed 
up in a relatively short tim e after production had started.

These experiences all show th a t an o p t i m u m - s i t e  l o c a t i o n  o f  h i g h - c a p a c i t y  

w a t e r  i v o r k s  i s  p o s s i b l e  o n l y  b a s i n g  o n  th e  r e l i a b l e  k n o w l e d g e  o f  h y d r o g e o l o g i c a l  

s t r u c t u r e .
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Engineer ing-geophysical exploration

Special m ention is deserved by the geoelectric survey along the Drava 
river, carried out in cooperation w ith the Yugoslavian enterprise „Geo
fizika66, Zagreb.

The lower reaches of the D rava river are a constant danger of flood for 
th e  surrounding settlem ents. In  order to  end this situation, river regula
tions, establishm ent of flood-reservoirs and of a certain num ber of hydro
electric plants are planned. For their preparation, a detailed gcoelectric 
survey was made near Ortilos and a reconnaissance geoelectric survey 
carried out along the riverside between Ortilos and Drávaszabolcs, paral
lel w ith similar measurem ents on the Yugoslavian side of the river. Their 
aim was to determine the  thickness of permeable fJuviatile formations, 
resp. of the depth of the first thicker impermeable layer (suitable for 
foundations).

Fig. 28 shows the bedrock m ap from the Ortilos survey, w ith a corres
ponding characteristic geoelectric cross-section. The la tte r shows a thick, 
decidedly im permeably bedrock on this section. The terrace-form ations 
are of a fractured state, w ith depressions and facies changes in NW-SE 
striking stripes.

For hydrotechny, conditions are much more unfavourable on the southern 
part. The survey indicated a fluviatile complex of coarse sand and gravelly 
sand beds as thick, a t places, as 100-150 m.

A very frequent application field of engineering geophysics is the pre
paratory  work for the planning of different types of tunnels, „reservoirs66 
cut in hard rocks, etc. Such tasks are always solved, under consideration 
of the  geological conditions, mostly w ith integrrate geophysical measure
ments, m ainly w ith geoelectric and shallow seismic refraction methods.

An example for such type of exploration is presented by the survey made 
on the Godisa-Abaliget section of the B udapest-Pées railway line (Fig 29.).

The planned new trace of th e  railway would cut through the hill-nose 
visible in the  figure. In  order to decide the question of driving a tunnel 
or not, the depth extension and morphology of the rock, cropping out on 
the western side of the hill-nose, and the thickness of its cover had to  be 
determined.

The problem was solved w ith geoelectric sounding and for control, 
seismic refraction survey. B oth were facilitated by favourable geological 
conditions, since the loessy Pleistocene cover is well separable from the 
solid Neogene rocks (Lithotam nium-lim estones and sandstone banks). 
The results reflect the geological conditions of three traces, acceptable 
for the project.
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As to the originally planned trace, the  tunnel would traverse the loessy 
formations, liable to  breaking down vertically, in several places, resp. the 
tunnel would be protected by a few m eters of solid rock onJy; its construct
ion would throw  up, therefore, serious technical problems.

Not m uch b e tte r would be to lead the same trace in a cutting, since 
th e  surface of the solid rock is gently sloping nearly perpendicularly to  
the  railway trace ; th e  lower p art of the  cover, again, contains a clay bed; 
both, together w ith the loess prom oting w ater seepage, represent a dan
ger of sliding.

I f  the  decision were in favour of driving a tunnel, the la tte r ought to 
be established along a trace lying abt. 50 m  hillwards of the originally 
planned trace (upper cross-section).

For an economical solution, one could suggest to cut the  railw ay-track 
along the trace of the lower section. Here, namely, no deep cutting would 
be needed; the  track  could be founded m ostly on solid rock and lime
stone would be traversedacross a com paratively short section only. Danger 
of sliding should be reckoned w ith merely on a section abt. 50 m  long.

All w hat was said above are only a few examples, b u t suitable to  prove 
th a t shallow geophysical survey applied to  hydrogeological and engineer
ing projects represents an aspect of the  E L G I’s activities, m ost challen
ging from the viewpoint of fu ture development.
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16 MISCELLANEOUS (NON-INTEGRATE) PRO SPECTING

Geoelectrical deep structural exploration in the Békés basin

In  the years 1967-1970, in tegrate deep structural geoelectrical surveys 
were carried out over an area of abt. 4500 km 2, lim ited by Gyoma, Oros
háza, B attonya, the frontier, and the rivers Sebes-Körös and Hármas-Körös, 
in order to  determ ine th e  depth of the  high-resistivity basin-floor and to  
m ap its morphology.

The geoelectric complex was introduced by  TE-m easurem ents, over a 
network w ith a density of 2.5-3.0 km 2/point in fairly even distribution, 
The isoarea-maps (Fig. 30) in  average were plotted, between 1967 and 1969. 
m ostly by using the  pulsations of 25-30 sec period, w ith A—1values com
puted  w ith the so-called to ta l m ethod. I t  was referred to , however, in our 
Annual R eport for 1968 already, th a t  th e  depth of penetration of the 25- 
30 sec pulsations is, in the deepest areas of the  basin, according to  our 
MTS m easurem ents, by about 10% smaller th an  the  depth  of the basin- 
floor. Consequently it became necessary to  correct the  isoarea maps.

This correction was carried out for the  whole area on the  basis of 11 MTS 
soundings and 1 relative telluric frequency-sounding in 1970. The area of 
th e  telluric survey in 1970 is lim ited, on the  enclosed m ap, by Gyoma 
Szarvas, Nagyszénás and Kondoros (abt. 6000 km 2). As compared to  the 
former, uncorrected m ap, the m ost significant change occurs on the  NE 
p a rt of the area, around Geszt-Vésztő (the uncorrected A-1  values area 
related to  the  base station a t Doboz, over the deepest part).

The isoraea m ap of the  entire area is strongly featured, w ith high m axi
m um  and minim um  values. The central p a rt of the  m ap, approxim ately 
w ithin the  isoline A-"1 =  2.00 (the area between Békéscsaba, Gyula resp. 
Vésztő) is the  highest-value and largest TE m inim um  of the H ungarian 
Plain. Taking the  results of DE soundings into consideration, the high- 
resistivity basin-floor lies here in  a depth  of 5000-8000 m.

Among the  TE m axim a referring to an elevated position of the  basin- 
floor (A- 1 < 1 ) ,  th e  structure between Orosháza and B attonya is well 
disclosed by drilling and geophysical m easurem ents. Probably also the
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TE m axim um  to  the N of Geszt on the NE p art of the m ap is a con
sequence of the more elevated position of the basin-floor. Until now, no 

о th er geological or geophysical results, referred to this decidedly. The area 
between m axim a and minima may be divided into a gentler, resp. a steeper 
slope. On th e  gentler sloping areas, connected to the m axim a, ,,noses46 
referring to  secondary structures can be found. Perhaps these are the  
most promising ones for prospecting for hydrocarbons. Beside th e  ex ten
sions of m axim a, detected in previous years, the  anom aly a t Kondoros 
on the area of the 1970 survey is emphasized, bu t there is another ,,nose66 
to  the S of Gyoma, w ith a N-S axis.

We w ant to emphasize especially the 6-8 km  broad and 20 km  long 
m axim um -extension between Gyoma and Mezőberény, to  the SE of 
Körösladány, parallel with the  former. Both would represent valuable 
inform ations for hydrocarbon-prospecting, if they proved to be related to 
a raised position of the basin-floor. I t  is, however, possible th a t they  re
present merely a change in the resistivity (per) of the sedim entary complex. 
This question could be decided with DE sounding.

The elevated basin-floor around B attonya, Nagyszénás, Gyoma, resp. 
Szeghalom, Mezőgyán is first gently sloping, then  sinking fairly abruptly , 
possibly along larger or smaller faults, in the direction of the Békéscsaba 
minimum. On the area of the downthrow, 6-8 km (at places only 2-3 km) 
broad, the basin-floor deepens by ab t 2-3000 m. The field-distortion zones 
indicated on the m ap are assumably related to  faults. This is m ade p ro
bable also by our experiences gathered in the area of the Makó depression 
and proved later by seismic measurements. I t  m ust be noted, th a t field- 
distortions are brought about not by all faults, b u t only by those, the 
strike of which is different from the dom inant TE current direction.

F urther, it can be sta ted  th a t the isoarea map is, to the WNW of the 
Gyom a-Orosháza line, much less varied. The Békés basin, w ith a large- 
extension TE minimum and slopes bordering the minimum, can be defined 
as an independent geological unit.

In  the  in terpretation  of the isoarea m ap, two problems arise: the geo
logical identification of the  high-resistivity basin-floor, and the inhomo
geneity of the resistivity of the good conducting sedim entary complex.

The first problem can unequivocally solved with the aid of the geological 
section and well-logs. The goo horizon can be correlated, within the limits 
of error, w ith the surface of Paleozoic-Mesozoic formations. In  the central 
parts of the basin there are no data  available about the depth and type of 
the basin-floor, b u t the existence of the goo horizon is proved by MTS and 
DE soundings. I t  has been verified (i. e. assured by frequency-correction) 
th a t the g ^  horizons shown by TE, DE and MT measurements are identi
cal (the function-relations between the variables A-1 , SDE, SMT, published
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in earlier reports, are linear). The geological correlation of the horizon is 
here (in the central p a rt of the basin) unsolved, bu t, according to our 
opinion, it can be identified, over the greatest part of the area, as the 
surface of Paleozoic crystalline, eventually of Mesozoic carbonate rocks.

This is made probable partly  by the resistivity value of the basin-
floor, determinable by MTS measurements, partly  by the results of re 
cent seismic reflexion surveys of the NOGT. Namely the depth data, 
picked at random  on the deepest section of the refraction profiles ToR-2 
and ToR-3 in the depth  interval of 600-7000 agree, w ithin the error per
centage of the electrical measurem ents, w ith the  geoelectric depth-data.

In  order to in terprete the isoarea m ap, one has to know the resistivity 
of the good conducting complex, as well as its horizontal variations. This 
problem can, however, be solved at present w ith DE sounding only. 
Except an abt. 20-30 km  zone to the S of the Sebes-Körös-Hármas-Körös 
line, DE soundings were system atically carried out. On this account, the 
area of our depth-m ap has not increased, as compared to the earlier s itua
tion (Annual R eport of the ELG I for 1969, Fig. 34).

The variations of geo ,determ ined with DE soundings, are not great as 
compared to the considerable thickness variation of the complex. The 
highest values are about twice as high as the lowest ones, and proportio
nal, w ith a good approxim ation, to the  thickness of the good conducting 
complex.

The geological age and lithological identification of the good conducting 
complex is known on sites disclosed by boreholes. I t  includes here, all 
formations deposited on the P reaustrian  fundam ent. The central p a rt of 
the  basin, thicker even th an  8 km , contains, however, rocks probably 
older th an  Preaustrian (e. g. the low-resistivity Permo-Triassic sandstone 
drilled at Gyoma and Csanádapáca).

After all, it is characteristic for the isoarea m ap of the Békés basin- 
th a t  it reflects, qualitatively, the morphology of the ^  horizon. An ad 
ditional and not yet published result of the telluric measurem ents is, accord
ing to zones of current field distortion, the allusion to fractures.

The results of the MT m easurem ents can be summed up as follows:
1. The main value of MT soundings is an increase in the reliability of TE 

measurem ents, the  determ ination of the  S-intervals. They have given an 
explanation to the question, why the base conversion values are not re 
producible w ithin the expected limits of errors in spite of the high-accuracy 
com parative TE-base m easurem ents. W ith their aid, the isoarea map can 
can be corrected.

2. D ata have been furnished for the resistivity „poo “ of the horizon (e. g. 
about 40 ohmm around Endrod, Békéscsaba, Doboz; about 100 ohmm a t- 
Gyoma). These data  illum inate the  fact th a t th e  basin-floor is not homo
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geneous, and this affects th e  results of TE measurements, though in a 
measure smaller by order of m agnitude th an  the variation of the  resisti
v ity  of th e  sedim entary complex. The knowledge of th e  resistivity v aria t
ions of the  basin-floor m ay give a possibility in principle to determ ine its 
quality, repectively to  separate basin-floor parts of different constitution.

3. The MTS curves recorded near faults or over steeply sloping basin- 
floor sections are d istorted; this distortion refers to  structural changes 
(Kondoros, Csorvás, Geszt).

4. The MTS m ethod had a role in identificating horizons obtained w ith 
various m ethods, and subsequently it rendered possible to  ascertain the 
final portions of DE sounding curves falling on the deepest p a r t of the  
area, which are hardly liable to  being recorded.

We regard the  regional survey of the Békés basin w ith TE and MT 
m ethods as completed as far as the  line of the Körös rivers. W ithout DE 
sounding extended to the whole of the  basin, however, the  regional pos
sibilities of deep structural geoelectric measurements are not exhausted. 
We consider the  surveying of the northern 20-30 km  zone of the  isoarea 
map w ith DE soundings as absolutely necessary.

W e l l - l o g g i n g  s u r v e y s

The well-logging activity  was concentrated on the investigation of 
boreholes in the  M átra M ountains and in the Central T ransdanubian Range. 
The measuring complexes developed for both  areas proved to  be suitable 
for the lithological division, for the in terpretation of borehole-sections 
w ithout samples and for the  indication of useful minerals (ore-bearing 
sections).

Among recently introduced m ethods, selective gamma-gamma logging 
has been used in ore-prospecting boreholes, continuous neutron-activation 
in bauxite-prospecting, neutron-neutron logging in boreholes drilled for 
w ater and sandstones.

In  some instances, discrimination between dry, resp. water-bearing 
sand beds presented difficulties. The problem has been solved by the  app
lication of the  neutron-neutron m ethod. This is illustrated by Fig. 31, 
where, on a certain section, all m ethods indicate a sand bed, the  neutron- 
neutron log refers also to  the dryness of this bed.
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