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SUMMARY 

Geophysical investigations of recent decades shows the wide distribution the seismic and 
geoelectric inhomogeneities in the consolidated earth's crust among continents. The main role 
in their formation belongs to fluids and deep fluid systems. The area of development of 
deformations in fluid-saturated zones of the consolidated crust is mainly their upper parts. The 
focus of crustal earthquakes are concentrated mostly above the upper part of the conductive 
layers. 

Earthquake focuses, as well as anomalies of high electrical conductivity, mainly correlate with 
active deep tectonic faults and joint zones of different age geological structures. A striking 
example of such a situation is the manifestations of seismic activity in the Kirovograd 
anomalies of electrical conductivity. 

In summary, we can say that the characteristic of earthquake focuses of the platform part of 
Ukraine is their confinement to the boundary boundaries of the crust of low-impedance 
conductivity anomalies. The mechanism of electrical conductivity is explained by the filling of 
the pore-crack space with fluids, which are a source of reduced resistance inside the earth's 
crust and contribute to the release of accumulated seismic energy. 
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Introduction 
 
Geophysical investigations of recent decades shows the wide distribution the seismic and geoelectric 
inhomogeneities in the consolidated earth's crust among continents. The main role in their formation 
belongs to fluids and deep fluid systems. The area of development of deformations in fluid-saturated 
zones of the consolidated crust is mainly their upper parts. The focus of crustal earthquakes are 
concentrated mostly above the upper part of the conductive layers. (Burahovich et al., 2015, 2016). 
 
Examples  
 
The article analyzes the relationship between the spatial location of the epicenters of seismic events 
(including historical), occured on the platform territory of Ukraine and the anomalies of electrical 
conductivity in the earth's crust and upper mantle (Ilyenko et al., 2019; Kushnir et al., 2020). 
 
Deep geoelectric models of the earth's crust and upper mantle of the territory of Ukraine (Kushnir et al., 
2020, 2021) contain areas with abnormally high values of electrical conductivity: Korosten (H = 15 km, 
S = 500 Сm), Kirovograd (H = 10-25 km, S = 100 –20000 Cm), Pryazovsk (H = 1–2 km, S = 2000 Cm), 
Chernivtsi-Korosten (H = 15 km, S = 1000 Cm; H = 70 km, S = 2000 Cm), Donbass (H = 2 km, S = 
500–20000 Sm; H = 10 km, S = 1000–10000 Sm) 
  
The central and eastern megablocks of Ukrainian Shield (Kushnir et al., 2018 a, 2019) and its northern 
slope with Dnipro-Donetsk Depression (Kushnir et al., 2018 b) and Donbass are characterized in the 
earth's crust by anomalies of high electrical conductivity: Kirovograd (KAE), Priazovskaya (ПР) and 
Donbasskaya (ДО), which are associated with a small number of seismic events. At the same time, the 
existing epicenters of earthquakes correlate quite well with the spatial location of the conductors. 
  
The central part of the Ukrainian Shield and its northern slope with Dnipro-Donetsk Depression are 
marked in the earth's crust by the Kirovograd anomaly of electrical conductivity, which is associated 
with a significant increase number of seismic events in the last decade (Figure 1, a). 
  
So, on February 3, 2015 at 5:56 UTС near the village Vasylivka, Lebedyn district, Sumy region, an 
earthquake occurred with M = 4.6 (epicenter 50.64° N, 34.13° E), which spatially coincides with the 
continuation of the Kirovohrad conductivity anomaly of Dnipro-Donetsk Depression (Figure 1, a, b) 
(Chalyi et al., 2015). The earthquake was registered by dozens of stations of the global seismic network 
in Ukraine, Romania, Russia and others. The seismic event is upper crustal and has a depth of focus of 
earthquake not exceeding 10 km. This depth cuts off man-made causes or trigger effects, and confirms 
the tectonic origin of the earthquake. 
  
Stable structures of Ukrainian Shield and Dnipro-Donetsk Depression are characterized by the 
manifestation of local earthquakes with a big difference of values of magnitude from 2.0 to 5.3. Thus, 
in 2011 and 2013 there were earthquakes (M - 3.9 and 4.5) near the city of Kryvyi Rih, Dnipropetrovsk 
region. Experts estimated (according to Head of Department of Geophysical Methods, Dr. of Geological 
Science, Dnipro University of Technology) that at least 11 earthquakes with M from 2.5 to 4.6 have 
occurred in Kryvyi Rih over the last 10 years, the depth of which is from 5 to 15 km. 
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Figure 1 а – Epicenters of earthquakes from 1964 to 2020 and regional anomalies of high electrical 
conductivity (marked by hatching). Regional anomalies of electrical conductivity: ЧК - Chernivtsi-
Korosten, KO - Korosten, KAE - Kirovograd, ПР - Priazovskaya, ДО - Donbas. Green rectangle - Sumy 
earthquake in 2015; b – macroseismic manifestations of Sumy earthquake (Chalyi et al., 2015). 
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One of such seismic events occurred on July 29, 2017 within the city of Kryvyi Rih with M = 4.3. This 
earthquake was recorded by dozens of seismic stations in Ukraine, Moldova, Romania and Russia. The 
recordings of the vast majority of stations have distinct entries of P and S waves, which indicates the 
tectonic nature of the seismic event. Using the technique of the smallest discrepancies in determining 
the depths of the earthquake hypocenter and statistical analysis of errors in determining the position of 
the focus allowed to determine its optimal depth and showed that their minimum is in the range from 
3.0 to 3.5 kilometers. The value of the depth of the earthquake established in this way does not coincide 
with the existing depths of development of iron ore deposits. Analysis of the location of the coordinates 
of the epicenters of the earthquake at different values of the depths of the hypocenters relative to the 
fracturing faults of the Kryvyi Rih structure demonstrates the proximity of one of the positions of the 
earthquake to the Saksagan fault, at a depth of about 3 km. 
A separate area of interest for the application of the results may be the study of the earth's crust by 
logging methods (Myrontsov 2018; 2020a, b; Myrontsov end Karpenko 2021; Myrontsov et al., 2021a, 
b, c), especially in the study of oil and gas within the Dnipro-Donetsk Depression. 
  
Conclusions 
  
Earthquake focuses, as well as anomalies of high electrical conductivity, mainly correlate with active 
deep tectonic faults and joint zones of different age geological structures. A striking example of such a 
situation is the manifestations of seismic activity in the Kirovograd anomalies of electrical conductivity. 
  
In summary, we can say that the characteristic of earthquake focuses of the platform part of Ukraine is 
their confinement to the boundary boundaries of the crust of low-impedance conductivity anomalies. 
The mechanism of electrical conductivity is explained by the filling of the pore-crack space with fluids, 
which are a source of reduced resistance inside the earth's crust and contribute to the release of 
accumulated seismic energy. 
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