Monitoring’2023 EAGE

Mon23-218

*V. llienko (Institute of Geophysics NAS of Ukraine), T. Burakhovych (Institute of Geophysics
NAS of Ukraine), A. Kushnir (Institute of Geophysics NAS of Ukraine)

SUMMARY

The three-dimensional geoelectric model of the Kocheriv structure was interpreted. Data
were obtained on the presence of deep electrical conductivity anomalies in the earth's bowels
and their spatial relationship with mineral development provinces. The regional Chernivtsi-
Korosten anomaly of electrical conductivity partially coincides with the Kirov-Kocheriv
metallogenic zone of the Volyn subprovince of the Archaean-Proterozoic formation. A
connection between endogenous mineralization within the Kocheriv structure and anomalies
of high electrical conductivity was established.
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Introduction

The problem of finding ore deposits and mineral deposits in Ukraine and, in general, in the world,
requires new approaches, which consist in understanding the accumulated material, identifying
patterns of formation and placement of predicted mineralization. And most importantly, the allocation
of areas that are promising for further exploration and geological exploration based on geological and
geophysical models.

Recent decades have been marked by the rapid development of geophysical methods based on the use
of the Earth's electromagnetic (EM) field. The methods of magnetotelluric sounding (MTS) and
magnetovariational profiling (MVP) have undergone significant progress, in particular, expanding the
areas of their application. One of the fundamentally new directions can be singled out (combined with
other geophysical methods) the search and exploration of solid mineral deposits.

In most cases, the electrical parameters of rocks allow detecting ore occurrences due to metasomatic
changes of surrounding ore rocks - graphitization, sulfidization and others. Most deposits and ore
occurrences, in particular large and unique ones, are located in or near deep fault zones. Where near-
fault metasomatosis is widely found, which is accompanied by anomalies of high electrical
conductivity almost to the entire depth of the section.

The system of regional and local forecast criteria is based on the idea that the conditions and regions
of mineral formation, as well as their mineralogical specialization, are determined by the deep
geological structure, chemical composition and physical state of the elements of the lithosphere, and
the dynamics of the earth's crust and upper mantle (Sheremet et al., 2013).

The genesis of anomalies of high electrical conductivity at depths of up to 2.5 km is due to the
presence of an association of minerals (sulfides, graphite) in zones of metasomatically transformed
rocks, which leads to the formation of ore mineralization (uranium, gold, rare metals); in the earth's
crust at depths of 5-30 km and at the top of the upper mantle 50-120 km, most likely corresponds to
the special composition of rocks or the influence of modern mantle fluids.

Method and Theory

In recent decades, geoelectrical methods have undergone significant progress:

- in increasing the distribution capacity for the depths of the first kilometers. This was facilitated by
the development of high-precision and compact equipment, the absence of bulky artificial EM-field
sources;

- rapid development of synchronous surveillance systems (oppressive interference);

- progress in signal processing methods, for example, using the PRC-MTMV software complex.
Which provides a joint interference-protected assessment of impedance and complex induction

parameters by synchronous MT/MV recordings;

- 3D interpretation of experimental data. Study of features of the structure of the earth's crust and
upper mantle based on the three-dimensional model of the distribution of p.

Results

The research is a continuation of the geological-geoelectrical interpretation of the three-dimensional
model of the distribution of electrical resistance, which was built based on the experimental data of
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MTS and MVP. Study of the physical and geological structure of the earth's crust of the Kocheriv
structure of the western Ukrainian Shield and interpretation of the nature of anomalies of high
electrical conductivity.

The analysis of the three-dimensional distribution model of p showed that the Kocheriv synclinorium
within its geological boundaries did not appear as a continuous conductive structure. There is also no
clear certainty in the geophysical fields, but deep faults are clearly distinguished.

Identified near-surface anomalies of low p = 100 Ohm'm occur at depths of up to 500 meters and
extend along parts of mostly submeridional faults and their intersections, such as the Vilensky,
Kocherivsky, Central, and Vilshansky within the synclinorium (Figure 1).

The Vilna fault has a sinuous shape, changing the direction of extension within the distribution area of
the granite massifs of the Zhytomyr complex and separating them from the Kocheriv structure.
Anomalies of electrical conductivity (from the surface to a depth of 300 m) create a fault-like chain
with a total length of up to 30 km and a width of 5 to 10 km between the Korostyshiv and Andryushiv
faults. An increase in width is observed in the north, where the anomaly turns sharply to the southeast
and coincides with part of the Central Fault.

The main discontinuous structure of the synclinorium is the eponymous Kocheriv fault, which
submeridionally crosses it in the central part. Its total length reaches 70 km, the rocks within the
structure are highly tectonized with the development of all the variety of tectonites (width from 1 to 5
km) - from fissured rocks to mylonites.

Manifestations of silicon-potassium metasomatosis are associated with violations of the Kocheriv
fault, deep linear weathering crusts are observed, the thickness of which in tectonic nodes is 100-250
meters. This fault did not manifest itself as a solid conductive anomaly, with the exception of its
separate parts, firstly, a near-surface section (up to 300 m) of almost isometric shape 10 km x 15 km
in the north at the junction of the Kocherivskyi and Glukhivskyi faults, secondly, further south in
within the limits of the deepest (up to 2 km from the surface) near-surface sublatitude conductor.

The eastern border of the synclinorium is not so clearly manifested in increased electrical
conductivity. A local area (5 km by 10 km) was found along part of the Vilshansky and Brusylivsky
faults. The rocks of the latter are intensively brecciated, mylonitized and metasomatically
transformed.

Another sublatitudinal electrical conductivity anomaly is observed along the Masheryn fault (5 km by
35 km). Inside the Kocherivska structure, its depth is up to 300 meters, to the east of the Vilshansky
fault, the thickness increases to 500 m.

The obtained conductivity distribution in the earth's crust and upper mantle of the Kocherivska
structure 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; Myrontsov,
2012).
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Figure 1 This is a tectonic map with electrical conductivity anomalies. 1 - deep and main faults (a),
other tectonic disturbances (b); 2 - zones of metasomatosis, 3 — axes of synclinal structures; 4 — axes
of anticlinal structures;, 5 - parameters of electrical conductivity anomalies in the earth's crust
according to the results of three-dimensional modeling of the electromagnetic field: numerator —

depth interval, km, denominator — p according to the model, Ohmem; 6 — contours of the Kocheriv
synclinorium.

Conclusions

Modern experimental geoelectromagnetic research, based on the study of the natural low-frequency
alternating electromagnetic field using the latest equipment, the processing of these observations
based on a universal software complex and the interpretation of data for complex three-dimensional
environments, provided the detection of electrical conductivity anomalies and the study of the deep
structure of the earth's crust of the Kocheriv structure. Its tectonic features, as well as zones of

manifestation of geodynamic processes, studied from the point of view of the formation and
placement of deposits and ore occurrences of minerals.
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Data were obtained on the presence of deep electrical conductivity anomalies in the earth's bowels and
their spatial relationship with mineral development provinces. Thus, the regional Chernivtsi-Korosten
anomaly of electrical conductivity partially coincides with the Kirov-Kocheriv metallogenic zone of
the Volyn subprovince of the Archaean-Proterozoic formation.

The nature of the anomaly may be the result of transport of ore components together with fluids from
the crust and mantle during tectonic-magmatic activation. That allows you to predict areas promising
for endogenous mineralization as projections of deep anomalies on the day surface. A connection
between endogenous mineralization within the Kocheriv structure and anomalies of high electrical
conductivity was established.

The conducted geological-geoelectrical analysis of the model of the Kocherivska structure showed
that several areas require further study, namely the sublatitudinal anomaly along the Masheryn fault.

Anomalies that are promising for the search for minerals that meet geoelectrical criteria are: 1) in the
north of the Kocherivska structure at the junction of the Kocheriv and Glukhiv faults, 2) further south
within the deepest (up to 2 km from the surface) near-surface sublatitudinal conductor, which spatially
coincides with Komariv sub-latitude fault zone.
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