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Location 



The surveying area (Sept 2013) 



Geological setting 

• Neogene rocks 
  sedimentary hiatus (Devonian, Carboniferous–

 Miocene) 

• Paleozolic rocks 
  Outcrop in Szendrő mountain 

  Hundreds of kms lateral moving 

  Greenschist facies dynamo-thermal metamorphism 

 (Cretateous) 



Geophysical exploration history 
MÁELGI 

• 1951, 1960–1961: magnetic measurements 

• 1964: complex geophysical surveying 

   MÉV 

Uranium exploration  

1967–1969: radiometric measurements 

1969–1970: VES (Szendrő mts.)  

MÁELGI 

1980’s: gravity, airborne magnetic 



Position of the magnetic body 

 near Irota on the aeromagnetic (ΔT) 

 anomali map and  in cross section 

(Szalay et al. 1986) 

Gravity residual anomali map 

of the Cserehát with location 

of seismic reflection profiles 

(Szalay et al. 1986) 



(Czeglédi, 2011) 



The magnetotelluric (MT) method 
• Passive electromagnetic geophysical exploration method 

• Physical background 

• Tikhonov (1950), Cagniard (1953) 

• Hazai bevezetés: Antal Ádám, Ernő Takács 

• Superposition of primer and secunder electromagnetic field  

 

Magnetosphere solar wind interaction: 0,001 – 1 Hz 

Meteorological activity: > 1 Hz 
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The degree of attennuation depends on the angular frequency 

(ω), and  the medium’s electromagnetic features (ε, μ, σ). 

Resistivity 

[ohmm] 

Period [s]           T 

0.0002 0.001 0.002 0.01 0.1 1 10 100 

1 7 16 23 50 159 503 1592 5033 

10 23 50 71 159 503 1592 5033 15915 

50 50 113 159 356 1125 3559 11254 35588 

100 71 159 225 503 1592 5033 15915 50329 

500 159 356 503 1125 3559 11254 35588 112540 

1000 225 503 712 1592 5033 15915 50329 159155 

Skin-depth [m] 
5000 1000 500 100 10 1 0.1 0.01 

Frequency [Hz]           f 
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Geomagnetic induction vector („tipper”):  T

Impedance tensor: Z

apparent resistivity 

impedance tensor phase 



Field campaign 



Registration unit and sensors 

The Metronix multi-channel Geophysical Measurement System (GMS-06) 



Field setup 



Data processing 
(WinGLink) 

• Pre-treatment in the time domain 

• Transformation into the frequency domain (FFT- 
Fast Fourier Transform) 

• Correction of the transfer functions of the 
instruments 

• Calculation of the power spectra, stacking 

• Calculation of the impedance tensor with 
variance estimate 

• Calculation of differentiated quantities, e. g. 
ρa(ω) and Φ(ω), with margins of error 

 



Apparent resistivity and impedance phase curves 

H-polarization 

E-polarization 



Polar diagrams (ir06-ir07-ir08) 



Complex interpretation 
• Geological data 
  Felsővadász-1 well 
• Geophysical measurements 
 gravity, magnetic (airborne and surface), seismic, 

geoelectric 
• MT 2D inversion 

– Nonlinear conjugate gradient algorithm 
– START model: 10 ohmm resistivity homogenous half 

space 
– Number of iterations: 150 
– RMS error: 1,45 % 

 

   



2D inversion 



Conclusion 

• Specifying the depth of the Paleozoic basement 

• Resistivity inhomogenity in the basement 

• Sulphides, graphite, clay minerals 

• Sediments with low resistivity near the surface 

• Ore mineralization is possible connected to the fault 

zone 

• IP  

• more MT profiles   
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