
MISCELLANEOUS

Examples of ELGI’s activities abroad

A) Magnesite prospecting in Turkey*

In January 1989, a 5-day experimental measurement connected with mag
nesite prospecting was performed in Turkey, east of Bursa (Cakmak). The study 
area was located on a hill built up of serpentinites affected by hydrothermal 
activity, which had produced the transformation of some of the serpentinite into 
magnesite. If the alteration was weak, magnesite bands of some cm were formed 
along the fissures; if the alteration was strong, magnesite stocks up to some tens 
of m were originated. Prospecting of magnesite bodies of the latter type was the 
task of our work.

In the framework of experimental investigations geomagnetic measure
ments, vertical electric sounding, horizontal geoelectric profiling, induced po
larization profiling and Maxi-Probe electromagnetic dip-angle profiling have 
been performed. By carrying out vertical electric sounding on magnesite and 
serpentinite outcrops, approximate resistivities of these rocks have been deter
mined. The resistivity of serpentinite was of about 25-̂ Ю Qm and that of 
magnesite was > 1000 Qm. Consequently, high-resistant bodies have to be 
found inside a conductive environment.

Of the methods applied, Maxi-Probe dip-angle profiling produced useful 
results. In Fig. 155 one of the profiles containing an anomaly is presented. The 
dip-angle profile measured at the highest frequencies (58.6 kHz and 29.3 kHz) 
reflects the effect of superficial inhomogeneities. At the lowest frequencies (915 
and 229 Hz) close-to-zero values were found, consequently, these frequencies 
already fall into the “near” zone. In the middle part of the profiles measured 
at intermediate frequencies an anomaly pair divided by a minimum of the 
dip-angle values is visible. The minimum dip-angle values manifest the presence 
of a high-resistivity body.

A similar anomaly is observable on the apparent resistivity profile 
(Fig. 156) calculated from the same data. From the various frequencies that of 
7.3 kHz was chosen for compiling the dip-angle map of the study area 
(Fig. 157). The map shows three anomalies indicating high resistivity. Bore- 
* I. Farkas
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holes were recommended at points А, В, C and D. Up till now boreholes at 
points A and D have been completed, the first of them penetrated a 3 m, the 
second a 20 m thick magnesite body.

B) Electromagnetic frequency sounding in Mongolia*

In August 1989, electromagnetic frequency soundings were performed in 
Mongolia in co-operation with the Mongolian Hydrogeological Survey and the 
International Geological Expedition. Besides demonstrating the Maxi-Probe 
equipment to the Mongolian specialists the measurements had two goals:

— testing of the method on geological models not present in Hungary and
— study of the reliability of the equipment in extreme conditions of a 

desert.
Measurements were performed in various areas: three of them were located 

in the Gobi desert and three others in a permafrost area (water-prospecting); 
in addition, one ore-prospecting task and two water-prospecting tasks were 
solved.

The ore-prospecting task consisted in indicating lead-zinc mineralization 
zones which hardly differ in their resistivity from the country rocks. Figure 158 
demonstrates an electromagnetic profile above a subvertical mineralized zone 
which almost reaches the surface. The profile is complemented by the results of 
VLF and Slingram electromagnetic (EM-31) measurements. The penetration 
depth of the EM-31 measurements (D, E) is small, some 5-10 m, therefore, their 
results reflect the effect of the near-surface weathered layer of relatively homoge
neous resistivity. The mineralized zone induces a small-amplitude anomaly. The 
VLF method (A) is of much larger penetration depth ( « 100-150 m) hence the 
effect of the mineralized zone is sharply expressed in that resistivity profile. The 
penetration depth of the Maxi-Probe measurements is likely to be 20-250 m in 
the study area. This depth interval is optimal for prospecting the mineralized 
zone, consequently, corresponding results best reflect the effect of the zone in 
both the resistivity profile (B) and in the pseudoresistivity profile (C).

The sounding curve of Fig. 159 and the Maxi-Probe profile of Fig. 160 were 
received in the Gobi desert. Conglomerates covered by shale form the reservoir 
layer at 70-80 m depths. It is clearly seen in both the profile and individual 
sounding curves that the shale/conglomerate boundary is easily traceable by this 
method. The coincidence between the sounding curve and the well-logging 
resistivity data is surprisingly good. In the resistivity log (Fig. 159) the resistiv
ity of the shales overlain by low-resistivity clays varies between 50 and 70 fim; 
in the sounding curve the apparent resistivity marking the shales varies within 
a 85-55 Í2m range with an unambiguous tendency of decreasing with depth. 
This decrease is not visible in the resistivity logs. The reason (besides the possible 
structural influences) may be an increase in the water content of the shales with 
depth resulting in a decrease in the resistivity which, however, cannot be 
detected by the resistivity log reflecting the flushed zone.
* M. Legden (Mongolian Hydrogeological Survey) and Z. Szörényi
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Successful measurements were performed in the areas where the permafrost 
behaves as an isolator against the direct current. The equipment algo worked 
perfectly in desert conditions.

C) Electromagnetic measurements in the GDR*

In June 1989, an ELGI expedition of three members performed measure
ments for one and a half months in the GDR on behalf of VEB Geophysik 
Leipzig. Measurements were carried out to investigate the possibility of utilizing 
the Maxi-Probe observation system on local models. In an area on the coast of 
the Baltic Sea fresh-water prospecting is in progress. Here Neogene silts 
(q = 40-60 fim) and sands (q = 60-100 fim) fie on the wavy surface of Creta
ceous limestones (q < 20 fim) saturated by salt water. The top of Cretaceous 
limestones is expectable at 30-120 m depths. There were two tasks to solve by 
our measurements: one of them consisting in tracing the fresh-water/salt-water 
boundary and the other in subdivision of the overlying sediments. The inter
pretation was based on the graphical interpretation of the p-h transformed 
curves. In profile КЗ (Fig. 161), the resistivity decrease starting with a sharp 
break in the lower part of the curves can be connected with the surface of the 
Cretaceous limestones saturated by salt water. The overlying sequence can be 
subdivided, but when considering the reliability of the interpretation one must 
take into account that the distinguishing of individual layers is also ambiguous 
in a geological sense. At some points the interpretation was checked by interact
ive curve fitting (Fig. 162), the input parameters having been read from the Q-h 
transformed curve presented on the profile.

D) Multifrequency electromagnetic survey in the Soviet Union for prospecting 
of mineralized graphitic zones**

In the autumn of 1988, in the vicinity of Odessa and Kirovgrad, Ukraine, 
electromagnetic measurements with a Maxi-Probe EMR-16 equipment were 
performed. The goal of the measurements was to see whether the Maxi-Probe 
equipment for deep penetration is suitable for the prospecting of mineralized- 
graphitic zones in the metamorphic series. Difficulties are connected with the 
fact that the sharp inductive screening effect of the conductive nearsurface 
sedimentary layers can decrease anomalies connected with the mineralized zones 
prospected.

Severely tectonized zones and the uppermost levels of the gneiss or gra
nite-gneiss basement (2000 fim) are sometimes altered and, consequently, of 
lowered resistivity (50-300 fim). These altered zones bear graphite and dissemi
nated pyrite mineralization. In this case the resistivity of subvertical, 100-150 m 
wide zones is of about 5-10 fim.
* L. Vértesy 

** I. Hobot
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At the same time the metamorphic basement is covered by a 200-300 m 
(Odessa region) or 20-50 m (Kirovgrad region) thick sedimentary sequence 
which comprises conglomerates, siltstoneb, sandstones, marls, sands and clays 
and is of variable resistivity which resembles that of the uppermost altered levels 
of the basement.

Measurements were carried out along a profile at 100 m spacing with a 
multifrequency mobile source in the 3.6-9.14 Hz interval, at L = 700m fixed 
source-receiver offset. From the HJHr ratios of magnetic components and the 
ДсрГ2 phase differences, ellipticity and dip-angle values were calculated. They in 
turn were recalculated into apparent resistivity (q0) and depth (A) values. In Fig. 
163 the isoline version of the gfl(H) depth section is displayed.The mineralized 
zone is unambiguously indicated by a series of anomalies expressed in decreased 
apparent resistivities.

E) Electromagnetic frequency sounding in Cuba*

In October-November 1989, experimental and demonstrative frequency 
soundings were performed in Cuba in cooperation with specialists of the Union 
Enpressa Geologica. Besides demonstrating the Maxi-Probe equipment to the 
Cuban specialists the measurements had two goals:

— testing of the method on geological models not present in Hungary, and
— study of the reliability of the equipment in extreme conditions of the 

tropics.
Measurements were performed in seven areas: four of them with ore-pros

pecting, one with oil-prospecting and two with water-prospecting tasks.
In Fig. 164 results of electromagnetic sounding above a gently dipping ore 

body are presented. It can be seen that veins located below each other were 
detected together. Along the profile the veins dip towards the south, and their 
mineralization is decreasing. This is in correlation with the anomaly decrease.

* J. A. Castaneda B., J. P. Lledias C. (Union Enpressa Geologica), Szörényi and L. Vértesy
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Library

The present stock of our Library amounts to 31,130 volumes of books and 
periodicals and 5,423 miscellaneous items. In 1988-89 the stock was increased 
by 1,194, books, 671 volumes of periodicals, 65 documentary publications and 
1250 brochures on instruments. Our range of periodicals has been enlarged by 
6 new ones. As a result of international exchange we received 551 publications 
and, in turn, dispatched 4,997 to 550 addresses in 59 countries. In 1988-89 the 
services of our Library were utilized by 9,826 readers/borrowers.

Publications

In 1988-89 the following publications were issued:
— Annual Report of the Eötvös Loránd Geophysical Institute of Hungary for 

1987;
— Geophysical Transactions, vol. 33. No. 3-4; vol. 34. Nos. 1, 2-3, 4, vol. 35. 

No. 1-2;
— Annual Report 1986 of the Tihany Geophysical Observatory;
— Annual Report 1987 of the Tihany Geophysical Observatory.
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