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Summary. The Ukrainian shield, which is studied in the 

work, hides in its bowels significant reserves of ferrous, 

rare and precious metals. In this regard, new experimental 

synchronous observations using low-frequency 

electromagnetic methods – deep magnetotelluric soundage 

in a wide range of periods of the bowels joint zone 

northern slope of the central part Ukrainian shield and the 

Dnipro-Donetsk depression – were carried out. The formal 

interpretation of magnetotelluric soundage curves indicates 

the presence of both near-surface (contact zone of 

sedimentary deposits of the Ukrainian shield and the 

Dnieper-Donets depression) and deep conductive structures 

(the Kirovohrad anomaly in the earth's crust and the 

southern bort of the Dnieper-Donetsk depression in the 

lower part of the crust and/or on the boundary with the 

upper mantle) of different orientation in space, the absence 

of deep anomalies of electrical conductivity of the earth's 

crust and upper mantle along the line between the cities of 

Boryspil – Korsun-Shevchenkivskyi in the northern part of 

the Golovanivska (Yadlovo-Traktemirivska) suture zone 

may indicate the validity of the geodynamic hypothesis that 

it was formed under compression conditions. 

Introduction 

The Golovaniv-Yadliv-Trachtemyriv suture zone (GYTSZ) 

of the Ukrainian Shield (US) is characterized by a complex 

geoelectrical structure, which is a derivative of geological 

and tectonic processes in this region and consists of two 

significantly different parts: the broad southern – 

Golovaniv suture zone (GSZ); and the narrow northern – 

Yadliv-Trachtemirivska zone (YTZ); besides, fault zones 

(FZ) and boundaries of suture zone blocks are mainly 

submeridional. The layering and tectonic shale of the GSZ 

is confirmed by the abnormally high electrical conductivity 

of the deep FZ, as well as its blocks: mostly Lysyansky at 

depths of 10–20 km (electrical resistivity according to the 

results of the 3D model ρ = 10 Ohm·m), Golovanivsky at 

3–10 km (ρ = 10–250 Ohm·m), Tyligulskyi for 15–30 km 

(ρ = 100–250 Ohm·m). Despite being less studied by 

geoelectrical methods, YTZ – according to the results of 

primary 3D geoelectric modeling, it is considered non-

conductive (although further to the north, the existence of 

the Dnipro anomaly of electrical conductivity in the earth's 

crust and upper mantle in the area of Pereyaslava is 

known), this is exactly the question that needs to be 

investigated. 

Synchronous MT/MV soundage of the northern slope of 

the central part of the US YTZ 

To study the deep structure and verify the geodynamic 

hypothesis of the development of the northern part of the 

GSZ – YTZ in 2016 and 2021, Bogdan Shirkov, Anton 

Kushnir and Oleg Chalyi carried out synchronous 

geoelectrical research (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Generalization of MTS materials on the scheme of 

the geological structure of the Ingul megablock (IMB) of 

the US. The yellow triangles show the observation points of 

2017–2021. 
 

Experimental observations were carried out by long-period 

digital stations LEMI-417 with ferrosonde transducers. 

Amplitude and phase curves of the MTS (Figure 2 a-d) are 

built according to the directions of the measuring lines (the 

x axis is oriented to the north, y to the east). 

 

Formal interpretation of the curves of the GMTS 

Niblett transformations were used in the calculations, or 

so-called transformations of curves ρa (T) into curves that 

determine the dependence of resistance on depth ρ (Н), 

where resistance ρ and the limit Н are not true, but 

approximate values ("effective"). The Niblett 

transformation is based on the assumptions that 
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Column 2 

The most complete geoelectric section in depth can be 

obtained from the 1D inversion of the generalized 

sounding curves, constructed by combining the 

magnetovariation sounding curves at the reference 

geomagnetic observatory KIV (Dymer) with the field curve 

of the MTS and GMTS. The parameters of the formal 

interpretation according to the Niblett transformation of the 

effective amplitude curves ρa are presented in the lower 

parts (Figure 2a-d). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Experimental MTS curves obtained using the 

PRC_MTMV software complex (ρху – north-south, ρуx – 

west-east), φ – impedance phase (φху – north-south, φуx – 

west-east), and the Niblett transformation ρ(Н) according 

to the effective amplitude curves ρa. 
 

The first group of transformed MTS curves are located in 

the southwestern part of the tablet, where most of the 

observation points – TRS, PTH, YBL – are concentrated in 

the axial part of the YTZ, with the exception of the ORH 

point (Figure 2a). In this group of curves, electrically 

conductive layers of the submeridional direction appeared 

only in the southernmost point of the YBL in the zone 

between the Korsun-Novomyrhorod pluton from the 

southeast and the YTZ from the northwest. The first 

conductive layer of the YBL point appeared in the depth 

interval (Н): 15÷25 km with ρ = 40 Ohm·m (S = 200–

250 S); the second – 25÷70 km with ρ = 70 Ohm·m 

(S = 500–650 S). Separately, it is necessary to note the 

possible existence of a layer of electrical conductivity of 

the submeridional direction in the earth's crust (point TRS) 

at depths of 15–70 km with ρ = 90–100 Ohm·m (S = 550–

600 S), it is here that the separation boundary is located 10 

km to the north YTZ sublatitudinal Zolotonoshsky fault. 

The next group of GLV and ERK curves (Figure 2b) are 

located in the northwestern part of the tablet, the latter of 

which is located in the axial part of the YTZ. The one-

dimensional transformation of the ρa curves of the GLV 

point GMTS made it possible to identify several 

electrically conductive layers (H) in the area of the 

Zolotonoshsky fault: from 20 to 35 km with ρ = 60 Ohm·m 

(Ѕ = 250–300 S); from 45 to 80 km ρ = 60 Ohm·m 

(Ѕ = 500–600 S). While the results of the MTS 

transformation of the ERK point indicate the possibility of 

the presence of conductors at depths (H): from 35 to 55 km 

with ρ = 80 Ohm·m (Ѕ = 100–150 S). In the on-board 

northwestern part of the US in the tops of the upper mantle, 

the upper edge of the layer deepens from the point ERK – 

170 km with ρ = 70 Ohm·m to 180 km with ρ = 20 Ohm·m 

at the point GLV. 

Column 3 

Points ZNV, FRB, KNT and GRG (Figure 2c) are 

combined into one group based on the results of qualitative 

interpretation of magnetovariational profiling (MVP) data, 

which provide information about the thick sedimentary 

deposits of the DDD and its deep structure. In the earth's 

crust, a conductor with an upper edge (Н) was found at 

almost all points: from 8–10 km, with a capacity of 10–30 

km, with ρ from 30 to 60 Ohm·m (Ѕ = 300–500 S); from 

40 to 75 km ρ = 40–70 Ohm·m (Ѕ = 500–750 S). There are 

significant differences in the location of the upper edge of 

the asthenosphere: FRB – 120 and 145 km with ρ = 50–90 

Ohm·m, power 55-80 km; KNT – 95 km with 

ρ = 60 Ohm·m, capacity from 55 km; GRG – 40 km with ρ 

= 70 Ohm·m, with a capacity of 60 km. In almost all 

points, S of the asthenosphere ranges from 850 to 1100 S. 

The given geoelectrical parameters indicate that at a 

distance of 110 km along the eastern part of the Protsiv–

Grebinka profile, the upper edge of the asthenosphere 

sharply deepens from the east from 40 to 95 km at points 

GRG and KNT to the west from 175 to 180 km at points 

ERK and GLV. 

In the earth's crust, according to the transformations of the 

ρa curves at points BBS, KRB, KRS (the southeastern part 

of the tablet along the Kaniv-Cherkasy line) (Figure 1), a 

layer of high electrical conductivity in the sublatitude 

direction with the upper edge of H from 10 to 25 km, with 

a power of 25–30 km, with  from 60 to 80 Ohm·m 

(Figure 2d). The powerful regional deep Kirovohrad 

electrical conductivity anomaly has the same orientation, 

which is connected to the FZ of the same name and a 

number of uranium deposits of the Ingul megablock. It is at 

these points that the western branch of the Kirovohrad 

anomaly of electrical conductivity in the earth's crust is 

located. The KRB point is the only one that falls into the 

limit zone of the halo of the spatial distribution of the 

unique Kirovohrad anomaly in geomagnetic variations and 

confirms the existence of a conductor with an upper edge at 

depths of 20–25 km with Ѕ = 2000 S. An asthenosphere 

with an upper edge at a depth of 150–160 km, a thickness 

of 50–60 km, with ρ = 30 Ohm·m, S from 1600 to 2000 S, 

from S to 1600–2000 S appeared almost everywhere. The 

exception was the KRB point, here despite the proximity of 

the intersection of the Kirovohrad and Zolotonoshka faults 

in the deep anomalous electrical conductivity did not 

appear in the component curves of MTS. 

The obtained conductivity distribution in the earth's crust 

and upper mantle of the GYTSZ can be used in the 

construction of deep geological and geotectonic models, as 

well as to explain the geodynamic processes of the region. 

A separate area of interest for the application of the results 

may be the study of the earth's crust by logging methods 

(Myrontsov end Karpenko 2021; Karpenko end 

Myrontsov 2021; Myrontsov et al, 2021, 2022; Karpenko 

et al, 2021), especially in the study of oil and gas sections. 

Conclusions 

Thanks to the modern approach to the processing of 

experimental synchronous magnetotelluric and 

magnetovariation studies, deep geoelectrical parameters of 

the joint zone of the northern slope of the central part of the 

US and DDD were obtained. The distribution of complex 

induction tippers in a wide range of periods, as well as the 

parameters of the qualitative interpretation of MTZ curves, 

may indicate the presence of several near-surface and deep 

conductive structures of different orientation in space. 

Thus, from the surface, to the east of the line Pereyaslav - 

Kaniv (approximately 30–40 km according to the profiles), 

an electrically conductive structure of latitudinal 

orientation is evident. It is most likely that this line is the 

"contact" of rocks of the US with high resistance in the 

west and sedimentary complexes of reduced resistance of 

the southern side of the DDD in the east of the research 

area. As the depth increases, the orientation of conductive 

structures changes. In the southeast of the "contact", 

namely in the north of the IMB, an inclined conductive 

layer under the DDD stands out, and in the northeast 

(southern side of the DDD), a three-dimensional anomaly 

is probably in the lower part of the crust or at the border 

with the upper mantle. 
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