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THE THREE-DIMENSIONAL GEOELECTRIC MODEL OF EARTH CRUST  
AND UPPER MANTLE OF THE DOBRUDGA REGION 

 
Purpose. The purpose of researches is to build a three-dimensional geoelectric model of the crust and upper 

mantle and to answer some questions of the deep structure and geodynamics of the North Dobrudga and 
PeriDobrudga depression. Methodology. The methodology includes a detailed analysis of the deep structure of 
the region based on the results of 3D modeling of electromagnetic experimental data and to search for the 
interrelation between conductivity anomalies in the Earth’s crust and upper mantle and foci of seismic events. 
Results. Anomalies of high electric conductivity from the surface of the Earth crust to the upper mantle are 
identified. Stretched for hundreds of kilometers conductors are associated with deep conductive fractures of 
different fractures: Frunze, Saratsky, Bolgrad, Cahul-Izmail, Chadyrlungsk and others. A highly conductive layer 
is identified on the southern side of PeriDobrudga depression which lies at the depth corresponding to the lower 
crust and the top part of upper mantle. North side of PeriDobrudga depression is characterized by the distribution 
of electrical conductivity in the upper mantle which is the same as that of EEP, while presence of conductive 
structure at the depths of 110 to 160 km differs the southern slope from the northern one. Earthquake sources as 
well as anomalies of high electric conductivity are mainly correlated with active deep tectonic fractures and 
juncture zones of geological structures such as different age zones of Precambrian EEP and Cimmerian Scythian 
plate on the territory of PeriDobrudga depression and North Dobrudga. Originality. Three-dimensional deep 
geoelectric model built on experimental results of modern MTS and MVP data reflects inhomogeneous 
distribution of electric conductivity in the depth on the territory of PeriDobrudga depression and North 
Dobrudga. Practical significance. The results will make it possible to estimate more reliably the peculiarities of 
seismic hazard for the Dobrudga region of Ukraine and certain seismically active zones and structures. 
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Introduction 

One of the striking manifestations of geodynamic 
processes of the Earth is seismicity. The works of the 
last decade on the seismicity are increasingly linked 
to issues of degassing of the Earth and, as a 
consequence, to the manifestation of the deep and 
ultradeep fluid processes in the crust and mantle of 
the Earth. The studied region presented, as well as all 
northern branch of the Eurasian belt – Dobrudga-
Crimean-Caucasian, is accompanied by electrical ano-
malies in the crust and upper mantle [Kulik, 2009] 
and influences on seismicity of territory of Ukraine. 
Electrical resistivity is a sensitive indicator of any 
inner-melting or fluids processes under natural condi-
tions which present deep in the Earth. 

Tectonically the studied region belongs to the 
western part of the Black Sea depression [Chekunov 
et al, 1976], which is related to the junction of the 
ancient East European Platform (EEP) and a young 
Scythian plate (see Fig. 1). Within its boundaries 
there are three main zones: the North side, located on 
the ancient Precambrian foundation, the Southern si- 
de – on a young folded-metamorphosed Hercynian-
Cimmerian foundation of the Scythian plate and the 
axial part of the grabens at the junction zone of 
platform of different ages. EEP Precambrian foun-
dation in the axial part of the Black Sea depression 
connects with the pre-Black Sea suture graben, which 

is a deep sublatitudinally streched depression. Forma-
tion of the suture zone began in the Triassic – Jurassic 
period. It is a layer of Meso-Cenozoic sediments with 
a thickness of up to 8000 m. Suture zone includes 
PeriDobrudga Paleozoic (Moldovan Graben) and the 
North-Crimean depressions: Krylov, Odessa 
(Karkinitsky), Sivash. It is well known that tectonic 
boundaries and foundation boundaries of EEP do not 
coincide with each other [Hain, 2001]. 

One of the components of the western part of the 
axial zone – PeriDobrudga depression – is a complex 
graben-like structure made of platformal Paleozoic 
and Triassic-Jurassic sediments. It connects to the 
folded structures of Dobrudga along a series of large 
northwest stretching fractures. 

The distribution of electrical conductivity  
in the depths of the North Dobrudga  

and PeriDobrudga depression 

In experimental magneto-variation studies this 
anomalous region in bay similar geomagnetic varia-
tions was first discovered by the authors [Rokityansky 
et al, 1979], and further confirmed by magnetotelluric 
studies in 0,1-2000 s range along geotraverse Kealia – 
Krivoy Rog – Kharkov [Ingerov et al, 1988]. 
According to the analysis of transverse MTS curves in 
the neighborhood of PeriDobrudga depression it was 
suggested an existence of a conductive layer in the 
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