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V. GEOLOGICAL INTERPRETATION OF THE RESULTS PROVIDED BY GEOPHYSICAL METHODS IN MINERAL
EXPLORATION

1. INTRODUCTION

It was assumed at the compilation of this chapter that the reader has already gained a detailed picture about the
physics of the methods in the frame of the subject ‘Introduction to geophysics’ (Pethő 2010). In this part the most
frequent uses and geological-mineralogical backgrounds of the methods are emphasized. Some information can be
found in detail in the related parts of the books written by Moon et al. (2006) and Reedman (1979).

Using geophysical methods certain physical properties of a deposit or the hosting geological environment are
measured. Geophysical methods, which‘see’ under covering formations, supplement the information gained on the
surface during prospecting. As the surface observations can be made only on uncovered surfaces or outcrops,
geophysics can extend the interpretation horizontally and to the depth as well.

In a minor portion of cases these methods are appropriate for assigning the target area of a further drilling prospect
unaided, but in most cases the results are interpreted together with geological and geochemical data.

The most important prerequisite of the use of any method is that it make the contrast as sharp as possible between the
physical parameters of the geological target (mineral deposit, stratigraphical unit, structure) and those of its
environment.

2. MEASUREMENT CONFIGURATIONS AND METHODS

The basic classification of the methods goes along measured parameters; this chapter will follow this, too. They can
also be grouped, however, by the site of the measurement, such as

aerial,
 
surface,
 
well-log ("carottage"), or
 
underwater methods.

Surface, aerial and underwater measurements play a role in prospecting, but these can also support a drilling
prospect: measured data at the drillhole can be compared with the drill log, so the geological interpretation can be
extended to the space between the drillholes. For some mineral resources geophysics can be used for quality
assessment as well (like radiometric measurements in uranium ore exploration).

In this chapter some aspects related to mineral resources exploration and geological interpretation of the most
frequently used surface and aerial geophysical methods are introduced. The methods used at drillholes (so-called
‘carottage’) are dealt with in the chapter on drilling. Underwater and subsurface methods are not mentioned, although
these may be very important in some topics.

Because of restricted length and complexity of the topic, the role of geophysics in the exploration of hydrocarbons,
underground water and geothermal energy resources is not introduced. For these usages, targeted mainly to young,
not outcropping basin fill sediments or to deep-seated rock bodies, geophysical methods are more effective than other
ways of geological observation, and these play a key or even exclusive role in the late, detailed phase of the
exploration. Their use requires, however, extended sedimentological, structural geological and geophysical
methodological knowledge, and the interpretation goes together with well-log results. These methods are dealt with in
the topics of hydrogeology and geology of hydrocarbons.

A further classification of the methods is:

1. Passive:  measurements of inhomogeneities (anomalies) in external (usually global) fields: gravity, Earth magnetism,
natural radioactive radiation, telluric electric field
These methods search for perturbations attributed presumably to mineral deposits (e.g. residual anomalies due to
density difference, magnetic or telluric source bodies, radioactivity sources, etc).
 

2. Active :  the measurement of the changes due to the energy transmitted into the Earth medium: geoelectric,
magnetotelluric, seismic methods, methods using active radiation sources, etc.



These methods study the transmittance or absorption of the energy caused by any constituent of the medium and
the changes of state in the rocks caused by the energy (seismic and acoustic, geoelectric and electromagnetic,
radiometric measurements, etc).

The measurements give information about a certain physical property of complex underground rock bodies, which
depends on mineralogical composition, texture, structure, porosity, geometry and depth of a rock body.

3. SURFACE GEOPHYSICAL METHODS IN THE MINERAL EXPLORATION

Gravimetry

The real density distribution of the material building up the Earth differs from the theoretical spherical model. This
statement is particularly true for the lithosphere, which is rather variable. The differences are caused partly by the
different special densities of the rock types, and further by the different mineral composition and texture.

The divergence from the theoretical spherical model can be demonstrated by very sensitive weight-measuring
instruments, like gravimeters. As the effect of gravity is related to the whole mass of the Earth, and depends
quadratically on the distance from the centre of mass, the correct geological interpretation of the measured data
requires an accurate levelling of the sites of measurement, and it requires the more accurate levelling, the less the
density difference to demonstrate is. A measurement with the sensibility of a modern gravimeter (0.1 mgal) requires the
accuracy of +/-5 cm in height determination.

The short-range effect of an anomalous (generally small-scale) object and the global average density of the including
crust beneath the site of measurement determine together the measured value. Whether a mineral deposit causes
positive or negative anomaly depends on the topography at the site, on the depth and size of the source body, on the
sensitivity of the instrument and also on the reality of the model applied to the density of its environment.

The size and mass of the deposits are in most cases negligible relative to the regional density differences of the
environment, so gravimetry can be applied directly to mineral resources exploration in rare cases only (e.g. for
massive sulphide ore occurrences). The gravitational anomaly map, however, can be efficiently interpreted for
indicating large-scale structures (e.g. a hydrocarbon-capturing fold antiform) and rock bodies (e.g. an intrusive body
with ore-bearing border zone).

Figure 5.1: Gravity Bouguer anomaly map of Hungary,  calculated for an average density of 2.0 g/cm3

Areas with  larger  than average density are indicated with  warm colours, the ones with  less than average density with  cold colours.
(Correction density 2000 kg/m3,  base level of Postdam, Cassinis  latitude dependence).

Densities of some minerals and rocks



coal 1.20 - 1.50

sand(wet) 1.95 - 2.05

sandstone 2.10 - 2.70

limestone 2.40 - 2.7

shale 2.20 - 2.80

granite 2.55 - 2.70

gabbro 2.85 - 3.10

peridotite 3.10 - 3.30

basalt, andesite 2.70 - 3.10

gneiss 2.68 - 2.80

rock salt 2.20

gypsum 2.30

anhydrite 2.95

fluorite 3.00 - 3.20

sphalerite 3.90 - 4.20

chalcopyrite 4.10 - 4.30

barite 4.50

pyrrhotite 4.40 - 4.65

chromite 4.50 - 4.80

pyrite 4.80 - 5.10

hematite 4.90 - 5.30

bornite 4.90 - 5.40

pentlandite 5.00 - 5.10

magnetite 5.20

galena 7.40 - 7.60

Table 5.1: Characteristic  specific densities of some minerals and rock types

The next figure is related to the ore exploration usage of the gravitmetry. The ore bodies are smaller than the
hydrocarbon traps, so the anomaly caused is also smaller, and it can be demonstrated with more accurate
measurements and after detailed geodetic survey and correction. In the model the effect of a vertical, cylindrical
massive sulphide ore body of 50 m in diameter and 100 m in length causes an anomaly in gravity under 0-100 m
cover. Although this body, if it is on the surface, causes an anomaly of 3 mGal, it cannot be detected at a depth of 100
m by gravity measurements.



Figure 5.2: The gravity anomaly pattern caused by a massive sulphide ore body in gabbro with the same mass, in different depth, Bathurst,
Canada

Gravitational anomaly can be used with good results to indicate the position of regional structures. The attached
Bouguer anomaly map shows the area of Rudabánya. The NNE-SSW oriented stripe of positive anomaly corresponds
to the ore-bearing elevated basement zone.



Figure 5.3: Gravity residual anomaly map,  Rudabánya
The probable stripe of the ore-bearing formation is indicated by the central, NNE-SSW oriented stripe of
anomaly.

Magnetic measurements

The existence of the ’s magnetic field was recognized and utilized for orientation measurement in ancient China, but in
Europe navigation by magnetism became a common practice only in the Middle Ages.

The orientation and power of the natural magnetic field of the Earth can be measured with simple tools. The simplest
instrument is the compass, measuring the orientation of the horizontal component. Poles are induced on magnetizable
bodies in a magnetic field. The value of the magnetic induction depends on the orientation of the body relative to the
magnetic lines of force (cos Θ), on the strength of the field (H) and from the susceptibility of the rock, which can be
positive (paramagnetic materials) or negative (diamagnetic materials). The magnetic properties of  materials are
summarized in the table below.

Magnetic permeability of minerals

Diamagnetic
mr = 0,999936 - 1,0

Paramagnetic
mr = 1,0 - 1,0064

Ferromagnetic
mr = 1,0064 - 5,5

Quartz
Calcite
Orthoclase
Plagioclase
Calcite
Gypsum
Coal

Spinel
Magnesite
Pyrolusite
Siderite
Muscovite
Porphyrite
Pyroxene

Magnetite
Limonite
Pyrrhotite

Antiferromagnetic

Hematite (Fe2O3)
Ilmenite (FeTiO )



Dolomite
Graphite
Galena
Siderite
Apatite
Aragonite
Rock salt
Water

Olivine
Hypersthene
Ilmenite

3

Ferrimagnetic

in magnetite
in FeOFe2O3
in case of other bivalent metals
CoOFe2O3

Table 5.2: The magnetic permeabilities of the materials

Diamagnetism occurs in every material. In the presence of a magnetic field the induced magnetic moment (magnetic
field of elementary circular currents) is controversial with the magnetic field. Paramagnetic materials have a permanent
magnetic moment without inducing a magnetic field because of their unloaded electron shells, which orient themselves
to the lines of force in a magnetic field. Materials of certain crystal structure, with a smaller radius of the unclosed inner
electron shell than their lattice constant, show ferromagnetic behaviour. These have the largest magnetic permeability,
but vary over a wide range: there is a distinction between pure ferromagnetic (Fe, Co, Ni metals) and ferrimagnetic
materials (e.g. magnetite: Fe3O4, where the divalent iron can be substituted by Co or Ni). Anti-ferromagnetic minerals

are hematite and ilmenite. In these minerals the pole configuration of the magnetic domains is inverse in pairs.

A characteristic property of rocks containing ferromagnetic constituents is their natural remanent magnetism. As the
natural melts (magma) cool below the Curie point (the 600°C temperature limit of the formation of permanent magnetic
field), the magnetizable particles became oriented along the lines of force. As the magnetic field of the Earth is in
constant change, but remanent magnetism keeps the orientation corresponding to that at the age of tcooling (the
formation of the magmatic rock), as long as it is not affected thermally, the measurement of this orientation gives
information about the age of the rock.

For magnetic surveys in mineral resources exploration, sensitive magnetometers appropriate for vectorial
measurements are used, measuring the orientation and magnitude of the magnetic force. Measured are the horizontal
(X) and vertical (Y) components of the total magnetic field (T) and the inclination (arctg Y/X). The actual value of this is
0° on the magnetic equator and 90° at the poles. The magnetic force in a point is the force acting on a unit pole. This
force declines proportional with the quadrate of the distance.

The magnetic field strength is measured in gamma in  geophysical practice. 100,000 gamma = 1 oersted. Its value is
30,000 gamma around the equator, 70,000 gamma at the poles and approximately  47–48,000 gamma in Hungary.

The magnetic response of the rocks in the Earth’s crust can increase or reduce the magnetic power and change its
direction relative to the calculated model. This effect is measured together with the total magnetic field. The magnetism
of a magnetic body is the vectorial sum of the remanent and induced magnetism. The depth and the extent of the
magnetic source body can be estimated based on the deformation of the magnetic field.

The most frequently used practice of geophysical methods in mineral resources exploration is the detection of regional
geological structures. The geological basis of this effect is that the fractured zones have enhanced permeability, and
the fluid transfer in these either dissolves or enriches the components with large magnetic susceptibility (like magnetite
and pyrrhotite).

The method can be directly used to explore magnetite-dominated iron ore deposits, or primary nickel deposits
attached to pyrrhotite enrichments. Special importance is gained in the exploration of sulphide ore deposits in skarns,
where magnetite is a widely distributed component. The shape, dip, position and depth of rock bodies can be
interpreted from magnetic modelling together with geoelectric methods.

The magnetic survey is very popular in the geophysical prospecting of ore deposits because of its simple methodology
and relatively easy interpretation. The picture below shows an outcrop of the magnetite ore body at Kiruna, Sweden.
The total field anomaly projected onto a satellite image shows in magenta colour the outcrop at Kirunavaaara and the
smaller Luossavaara NNE from it.



Figure 5.4: Satellite image of the magnetite ore deposit  at  Kiruna with the position of the magnetic anomaly

Geoelectric methods

Geoelectric methods measure the apparent resistivity (conductivity), capacity and electromagnetic properties of rocks.
Passive methods measure the effects of rocks on existing (natural or artificial) fields, while active methods measure the
effects of rocks on the electric current of controlled properties transmitted through the rock body. The current can be
either direct or alternating.

Resistance measurement

Some rocks are good conductors, but the majority of them are insulators; their apparent resistivities range from 0.1 to
1000 ohmm. The actual value of the resistance is highly affected by the porosity and the solved salinity of the pore
water. If clay minerals are present in the rock, the resistivity is small because of their polarized crystal structure.
Certain minerals (like graphite or base metal sulfides, except for sphalerite) are good conductors, significantly reducing
the resistivity of the rock. The methods are rarely used directly in ore exploration, but it has proved to be very useful in
determining the thickness and extent of horizontally stratified clay, sand and gravel deposits.



Figure 5.5: Gravel  exploration with apparent  resistivity measurement – interpreted fence diagram of the results

During an electric survey usually a linear array of electrodes is established. Direct current is transmitted to the rock
body through a pair of supply electrodes, and the induced potential difference between measurement electrodes
(depending on the apparent resistivity) is recorded. There are different electrode configurations, optimized for certain
geological situations, mostly for horizontal boundaries with significant resistivity contrast. Increasing the distance
between the supply electrodes increases the intrusion depth , but also the amount power necessary to get a response
of satisfactory quality. The resolution (details of the information) decreases with depth. Most readily applicable are two-
layer models (e.g. border of basement rock surface and sedimentary cover).

Figure 5.6: Typical  values of apparent  resistivity in some rock types

Electromagnetic (EM) methods

The electric current in the rocks induces a magnetic field. The changing magnetic field induces a voltage in any
conductor in it, therefore a current is started. These induced currents generate a secondary magnetic field. EM
methods use either continuous sinusoidal (CWEM) or transient (TEM) waves, allowing the estimation of the
conductivity or apparent resistivity of the rock bodies.

The transmitters are coils conducting electricity, inducing a magnetic field. The power of this weakens with the quadrate



of the distance. Using the CWEM method, an alternating current with 200-4000 Hz frequency is conducted in the
transmitters. A phase difference is generated between the primary and secondary fields. The conductivity of the source
body is best characterized by the components of the secondary field pointing to the principal directions of the primary
field (parallel with and perpendicular to the wave propagation). The combined effect of the conductivity and the
thickness is measured in rock bodies with steeply dipping boundaries. The intrusion depth depends on the distance
between the transmitter and the receiver and on the so-called skin depth (the reduction depth of the amplitude to 1/3 of
the original).

The transient electromagnetic (TEM) method works in the time domain system. The magnetic field is abruptly
terminated by shutting down the transmission, so the induced behaviour of the underground source (rock) bodies can
be observed in the absence of the primary field. In rocks with low conductivity the secondary field dies out quickly, but
with good conductivity (like massive sulphide ore bodies or graphite containing shales) it can continue to be sampled
for a while.

Figure 5.7: TEM airborne survey generated conductivity  map for detecting massive Cu-Ni sulfide ore deposits, Sudbury,  Canada

Nowadays EM surveys form a part of the common practice in water and hydrocarbon exploration, in addition to ore
exploration, often in connection with seismic and well-logging methods.

Some methods utilize the signals of some background-like electromagnetic source. The most frequently used sources
are military transmitters working in the 15-25 kHz interval (VLF, very low frequency) and the 10-20 kHz frequency
radiation of storms (lightning) in audio-frequency magnetotellurics (AMT). The differences between the magnetic and
electric components of the observed waves are measured and interpreted by these methods.

In VLF surveys the geological information is carried by the magnetic components in the case when the source body is
steeply dipping, vein-like, whereas it is carried by the electric components when the source body lies flatly in shallow
depth. The method is especially suitable for detecting steeply dipping fractured zones and veins. The attached
resistivity map indicates the silicified vein zone covered by debris in the centre of the area according to the high



 

resistivity detected by VLF method.

Figure 5.8: Resistivity map of the near-surface vein-hosted Au-Ag ore deposit  at  Parádfürdő-Veresagyagbérc area according to VLF survey

The power and orientation of the magnetotelluric signs detectable by AMT methods can be very variable, so a local
artificial transmitter is used in a growing number of cases, transmitting on a constant wavelength (controlled source
AMT: CSAMT). The transmitter is a distant, several-kilometre-long earthed conductor; the distance of the transmitter
and the measurement site must be regarded as infinite.

Induced polarization (GP, IP)

The grains of certain mineral constituents of the rocks are polarized by the conducted electric current. This effect is
particularly strong in grains of minerals with high conductivity, e.g. metallic sulphides and graphite. When the current is
shut down, these polarized cells discharge, generating a short-lasting current, directed in the opposite direction to the
original current. The discharge effect can be measured and sampled in time, frequency and phase domains. In time
domain the voltage of the electric field (lasting due to the polarization after shutting down the current) is sampled at
fixed delay intervals.



Figure 5.9: Formation of the induced polarization on the surface of conducting mineral  grains
The grains are polarized (charged) due to the inducing voltage, and the discharge of their potential  can be measured after
shutting down the voltage.

The ratio of the measured values and the inducing voltage is calculated, expressed generally in mV/V dimension. For
measurements within the frequency domain the ratio of this number and the apparent resistivity against direct current is
estimated and given as percentage frequency effect (PFE). To avoid the formation of a natural potential an alternating
current of 0.25 Hz frequency is applied. Resistance is measured along with voltage. The ratio of the PFE and the
resistance is the so-called metal factor, which can distinguish the inducible metallic conductors (e.g. massive sulphide
ores) from other (in some cases also important) geological media.

Measurement results are visualized on pseudo-sections, with some information about extension of the inducible
medium towards the depth (resolution decreases with depth). With an appropriate density of the measurement lines a
map can be constructed. The attached diagram shows the possible extents of the inducible body (potential ore body)
according to several parallel IP sections measured on the unknown flanks of a massive sulphide ore occurrence.



Figure 5.10: Diagram constructed according to IP surveys for introducing the horizontal extents of an inducible source body, Shaft Creek,
Canada

IP surveys play a key role in the exploration of disseminated sulphide ores, because the well-conducting grains of
these are not connected (therefore, these do not form a continuous conductor), so do not cause an anomaly during
resistivity surveys, but their integrated capacity is large enough to form an  easily detectable IP anomaly. The drawback
of the method is that all metal sulphides and graphite are detected together, so the disseminated pyrite, which is
economically worthless, cannot be distinguished from the other disseminated sulphide ores.

Figure 5.11: Apparent resistivity and IP section of a  disseminated ore deposit, Mt. Penck,  Canada
The largest  enrichments of the disseminated sulphides are controlled by the lithological  boundary across the section in  an
irregular  line and by the vertical,  wide feeder channel with  low resistivity, crossing the previous zone

Radiometric methods



The natural radioactive decay of three elements (or certain isotopes of these) occurring in the Earth is significant:
potassium, thorium and uranium. During a decay alpha particles (2 neutrons and 2 protons), beta particles (1 electron)
and gamma high-frequency electromagnetic radiation (which can be regarded also as particles according to quantum
theory) can be produced. Alpha and beta radiations are absorbed in the rocks within some cms. The gamma radiation
also is absorbed in solid material in relatively short way of 1–2 m, but it can be detected far away in the air, so it is
useful in mineral resources exploration. The modern detection instrument is the scintillometer, counting the captured
particles (photons) in the sensor crystal. Surveys can be made by airborne instruments or by those moving on the
surface moving. Gamma spectrometers are able to distinguish between the sources transmitting at different energy

levels by the different characteristic wavelengths. The radiation of the rocks may come from the decay of 40K isotope
(approx. 0.01% of the natural potassium), thorium or uranium. The radiation may originate not only from primary

source, but from the daughter elements produced in the decay series of these: in the 238U series   the daughter

element 214Bi, and in the 232Th series    208Tl is the most important gamma transmitter.

With this method uranium and potassic salt deposits can be directly prospected, but it is also useful in mapping the
alterations of volcanic rocks due to the mobility of potassium in hydrothermal processes.

Figure 5.12: Radiometric count map of a  uranium ore deposit, supplemented with the results of samples taken from outcrops.  KAM project,
Nunavut, Canada

Seismic methods

Among the geophysical methods, the most important role in mineral resources exploration is played by seismic
methods, but almost exclusively in the exploration of fluids (hydrocarbons, geothermy, thermal water). In the
exploration of solid mineral resources (except for coal) the high costs and demands on devices in contrast with other
means of exploration are obstacles to their wide usage.

By using seismics the elastic behaviour characteristic for rock type is induced with controlled energy sources. The
active energy is transmitted through the rocks as waves of different speed depending on the density and structure of
the rocks. At boundaries with property changes these waves can be refracted (crossing the boundary with changed
propagation direction) or reflected. The rock-specific seismic velocity also depends on fragmentation and pore filling,
as well asspecific density and texture. The model of the underground geological medium is formed by the interpretation
of time sections with travel times calculated from the surface arrival of the waves at different points. Depending on the
density and arrangement of the observation points, 1D (along a line), 2D (along a section plane) and 3D (spatial)
interpretation of the surveys can be possible. With 3D surveys considerable volumes can be analyzed geologically.



Figure 5.13: Seismic block diagram of a  rock body explored with 3D seismic survey

Figure 5.14: Sedimentological structure of a  horizontal slice of the rock body, interpreted from the 3D seismic data.  Well defined are the
ancient fluvial  channel  fillings (blue), which may have good permeability

4. AIRBORNE GEOPHYSICAL METHODS

The most frequently and widely used methods of prospecting can be executed also from the air. These surveys are
much faster than the surface ones, the availability of the survey area is easy (with a few exceptions), the cost
effectiveness is better because of the large amount of information gained simultaneously, so prospecting (mainly ore
prospecting) generally uses airborne surveys.

Airborne execution is possible for methods that do not require direct physical contact of the geological medium with the
measuring instrument:

gravimetry
 
magnetometry
 
electro-magnetometry
 
radiometry, natural gamma

The sensitivity is lower than on the surface, but the effects of artificial surface sources are easier to filter out.

Measurements can be executed from airplane or helicopter, at a nearly constant height relative to the surface. The



surveys are complemented with high quality, continuous velocity, orientation and position measurement. Nowadays
this is accomplishing using GPS. With the precision of this system the flight height can be as low as 1-100 m, while the
density of the flight lines can be 100 m. From GPS positioning complemented with radar height measurements, a high
resolution DTM (digital terrain model) can be made to support the interpretation.

Airborne magnetic survey

Magnetic methods do not require the induction of an artificial field. The magnetic field of the Earth, the normal magnetic
field, the effect of the solar activity and the artificial perturbations are observed together. The survey is efficient if the
magnetic contrast is significant, that is, formations of large magnetic susceptibility are present in the rock bodies. The
time scale of the modern surveys is a hundredth second, the sensibility is around a hundredth nT.

The data processing options can create the following:

Pole-reduced magnetic map – a processing optimal for detection of vertical sources with homogeneous magnetism.
The magnetic signal is placed virtually in the pole, so the anomaly is shown as a single maximum instead of dipole.

Pseudo-gravity anomaly map – The magnetic anomalies are transformed into gravity anomalies based on the
assumption that the density contrast depends on formations with high and low susceptibility, dominating in the
magnetic anomaly map.

Frequency filtering – the signal of near-surface sources has a high frequency (small wavelength, large amplitude),
whereas the signal of deep sources has a large wavelength and small amplitude. Filtering can emphasize shallow or
deep geological effects.

Analytic continuation of the field upward or downward – In the case of upward continuation the signals of a survey are
transformed to a higher reference level to filter out the near-surface effects. The downward continuation can enhance
the signal of deep-seated, highly magnetic geological bodies.

Source border definition with horizontal gradient – this shows the inflexion points of the sources for a dataset
interpolated in a grid, determining the direction of largest change.



Figure 5.15: Magnetic dT map of the surroundings of the copper ore deposit  at  Recsk
The small  magnetism of the deposit  is attributed to the generally strong hydrothermal
alteration. The very  strongly detailed magnetic pattern of the Central  and East  Mátra area
south of the Recsk occurrence can be attributed to the relatively high susceptibility  of the
rocks originating from the accessory magnetite content and to the preserved magnetic
orientations from the age of the eruptions.

Radiometric survey

These surveys are executed from low flights (30-50 m), with a large volume detector crystal. The time of one
measurement is approx. 1 s, the sampling length (depending on velocity and flight height) 30-60 m, the area of one
measurement from 50 m height and with 180 km/h velocity is about 100x150 m. Gamma radiation and count pulses
are recorded. The method can determine K, U, and Th content with an intrusion depth of 0.2–0.4 m.

Count pulse maps constructed during data processing are either integrated or separated for the different elements
(energy levels). Geological information is carried by the amount and ratio of the radioactive elements: the enrichment
of thorium and potassium is characteristic in clay, that of uranium in phosphates, coal and other media with high
organic matter content. The traditional fields of usage in mineral resources exploration are U, W, P, Au, Sn, Cu
exploration, and in every case where K-metasomatism can be expected.



Figure 5.16: Radiometric potassium count pulse map of the surroundings of the Recsk
ore deposit

The zone with  high potassium content of this  occurrence is the Parádfürdő-Veresagyagbérc
ore bearing area, where a potassium-containing adularia-sericite enrichment was formed as
a conjugated rock alteration of the LS epithermal  Au-Ag ore formation.  Notice the
occurrence of several, as of yet  unidentified potassium enrichment anomalies in  the area of
Miocene andesite  south from this, indicating the surface occurrence of rhyolitic magmatic
rocks.

Airborne EM survey

The resistivity of near-surface formations can be estimated according to the magnetic components of the quasi-
stationer EM field. A low frequency (some 10 Hz – some 1000 Hz) EM field is induced, and the magnetic components
are measured. The data give information about the conductivity of formations if the magnetic permeability can be
neglected. The intrusion depth is 10-100 m, depending on the geological medium. The survey is able to detect near-
surface ore or rock bodies with good conductivity.

The data can be transformed into apparent resistivity or apparent depth.



Figure 5.17: Apparent resistivity map of the surroundings of the Recsk ore deposit
constructed from airborne EM survey

The west fault  boundary of the occurrence (Ilona Valley) as a zone with  low apparent
resistivity  can be interpreted as a fault. The silification in  the central  axis  of the Parádfürdő-
Veresagyagbérc ore body is characterized by high (more than 600 ohm-m) resistivity  (see
surface data on Figure 5.8),  just  like the fresh andesite  area on the east  edge of the
Lahóca Hill (Háromhányás).

5. SOURCE COLLECTION
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