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SUMMARY

At the post-war stage, there will be an urgent need to provide drinking (fresh) water to the
population of the de-occupied territories of southeastern Ukraine and its economic needs.

The authors of the report comprehensively reviewed the geophysical surveys of different
years carried out by the Dnipropetrovsk geophysical expedition “Dniprogeofizika” with the
aim of using them to identify promising areas for underground water exploration. As an
example, the results of geophysical works on the Blagodatne — Olhino square (Donetsk
region) are considered. In tectonic terms, it is located within the zone of Donbas with the
Azov crystalline massif jouning. Its geological structure includes limestones (formation C11),
shales and sandstones (formations C12, C13) of the Lower Carboniferous, sedimentary and
effusive deposits of the Devonian and rocks of the Archean gneiss-migmatite complex.

Based on the results of geophysical research, four systems of tectonic disturbances were
identified: sublatitudinal (azimuth up to 100°), submeridian (320-340°), north-eastern (60-
70°) and meridional (0-10°). The systems of sublatitudinal and submeridional extension
prevail here. The results of the complex interpretation of the materials show that the rocks
within the zones of large discontinuities from intensive open-type planar fracturing are
distinguished by the greatest waterlogging. Submeridional and sublatitudinal disturbances are
characterized by the greatest wateriness. One of the main factors that determines the high
water permeability of rocks and the prospects of the area is the capacity of the aquifer. The
increased density of loose sandy-clay deposits of the Paleogene-Neogene, covering the
limestones, is an unfavorable factor that complicates the infiltration feeding of the CIt, Clx,
and C12 aquifers.
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Introduction. At the post-war period, provision of drinking (fresh) water to the population of
southeastern Ukraine is already emerging as a complex state problem. As a result of significant
damage to the territory by explosive charges, surface and near-surface waters will be contaminated
with various toxic chemical elements. Bringing large volumes of drinking water to a large area is a
very difficult issue, even at the state level. Therefore, the authors of the article considered the
materials of various geophysical works available in the funds of the Dnipropetrovsk geophysical
expedition “Dniprogeofizika” and used them in order to identify the most optimal criteria for
searching for groundwater in the territory of Donetsk region. Reworked and modernized materials are
presented in the report. As an example, the results of geophysical works on the Blagodatne — Olhino
square in the Novotroitska area (Donetsk region) are considered. In tectonic terms, it is located within
the zone of Donbas with the Azov crystalline massif joining.

In order to improve the water supply of the country's population, the authors of the report also plan to
further resuscitate the materials of exploratory geophysical works of the 70-80s of the last century and
in other areas of the territory of Ukraine and create a cycle of reports on this issue.

Geological structure. The thickness of the carbon C;' limestone formation, which was the object of
research, varies from 50-100 m in the south to 300-400 m in the north. Devonian and Carboniferous
sedimentary rocks lie monoclinally and make up the southern wing of the Kalmius-Toretsk basin.
Their fall is north, at an angle of 10-15°. The monocline is complicated by higher-order folds
(Novotroitska anticline) and numerous discontinuous faults. Disjunctive tectonics is mainly
represented by two fault systems — sublatitudinal and submeridian directions. The largest of them are:
Shirotny, Kryvorizko-Pavlovsky, Chervonoarmiisky and Dolynny dropping. Each of the named resets
is accompanied by a series of parallel and overlapping violations. Covering deposits are represented
by Quaternary loams, Neogene sands and clays with a total thickness of 10-20m to 100-150m.
Research methodology. The basis of our field geophysical research is electrical exploration
[Pigulevskiy et al., 2016; 2017; Svistun et al., 2022; Bunina et al., 2016] — vertical electrical sounding
(VES). To increase the detail of the research and high quality of the work (in conditions of intense
industrial electromagnetic interference), successive separations of the supply line were applied —
AB/2=5; 10; 20; 30; 40; 50; 70; 100; 150; 200; 250; 500; 750; 1000 m. The maximum line spacing
AB/2=200 m made it possible to research the geoelectric section to a depth of 500-700 m, depending
on the geoelectric properties of the investigated geological section.

During the research the dependence of the electrical resistivity of individual rocks from the
mineralization of the waters present in them, as well as the particle size distribution, clay content and
porosity, was analyzed. The results of petrophysical studies of sedimentary and crystalline rocks were
taken into account [Menshov, 2014; 2018; Shabatura et al., 2016; 2017]. Also, to characterize the
geoelectric section of the research area, we used the results of the interpretation of parametric VES.
According to the results of geophysical works and taking into account the developments in
geophysical [Pigulevskiy et al., 2016; 2017; Svistun et al., 2022] and aerospace research [Bunina et
al., 2016; Ivanik, 2015; Khrushchov et al., 2021] the following materials were obtained: VES curves,
pk sections, constructed geoelectrical sections, px isomaps for AB=2000m, isopower maps of loose
sediments; maps of the results of geophysical works, geological map (Fig. 2, 3).

Quantitative interpretation of the VES curves was reduced to determining the strength of the
supporting electric horizon, represented by loose deposits and the upper part of the weathering crust
of Precambrian crystalline rocks and coal deposits [Pigulevskiy et al., 2016; 2017].

Results of geophysical research. The obtained geophysical materials made it possible to construct
detailed tectonic schemes for the distribution area of the Lower Carboniferous carbonate layer. Zones
of increased tectonic fracturing and karstification are recorded on the isothermal map and on the p
sections by low-resistivity linear anomalies of apparent rock resistance in the range of 70-100 Ohm-m.
For distances AB=2000 m, their values are 120-150 Ohm-m in watersheds and in areas adjacent to
river and stream valleys, outside their zones, values of apparent resistance range from 120-150
Ohm'm to 150-300 Ohm-m. The position of the tectonic disturbances was specified and a series of
zones of increased tectonic fracturing and karstization associated with them were identified. They are
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traced from the western to the eastern border of the area for 20 km, with a thickness of 100-200 m
(sometimes 300 m). The distance between the selected zones of increased fracturing is 200-1500 m.

Based on the results of research, four systems of tectonic disturbances have been identified:
sublatitudinal (azimuth up to 100°), submeridian (320-340°), north-eastern (60-70°) and meridional (0-
10°). Predominant among them are systems of sublatitudinal and submeridional extension. The sub-
latitudinal system is represented by the Volnovas'k fault zone, which includes the Latitudinal fault and
a series of associated faults. Latitudinal disturbances are relatively well distinguished in the relief of
the Paleozoic base, especially in the eastern part of the aria. Within its boundaries, karst formation and
surface leaching are intensively developed, as a result of which boreholes reveal loose, poorly sorted
deposits up to 200 m thick, while limestones away from the disturbances are usually not leached and
lie at a shallow depth (Figs. 1, 2).
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Figure 1 Map of the isoohm p, according to the data of the VES AB=2000 m in the Novotroitska area.
1 — hydrogeological wells, their number and value of mineralization; 2 — isoohm of p., in Ohm-m; 3 —
axes of anomalies of reduced p. values, which are interpreted as zones of increased tectonic
fracturing and karstification: 1 — traced 2 — predicted. Blagodatne B, Olhmo O
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Figure 2 Map of the strength of loose sediments at the Novotroitska site. 1 — lines of equal values of
the power of loose deposits;, 2 — the axes of the zones of increased tectonic fracturing and
karstification are predicted according to the data of the VES; 3 — gravity survey; 4 — VEZ and gravity
survey; 5 — geological wells: on the left — the number of the well, on the right — the total capacity of
loose Quaternary (Q) and Neogene (N) sediments in m; 6 — well number, capacity Q N in m / capacity
C/ or B23in m; 7 — hydrogeological wells with a flow rate of more than 10 m*/h; 8 — hydrogeological
wells with a flow rate of less than 10 m’/h. Blagodatne — B; Olhino — O

The submeridian system is represented by the Kryvorizko-Pavlovsky, Chervonoarmiysky, and
Dolynny dropping and a series of discovered discontinuities. Their selection was carried out
according to the data of the VES on separate profiles of violation of the sublatitudinal direction, by
correlation of sublatitudinal anomalies of increased conductivity and anomalies of reduced values of
Ag [Svistun and Pigulevskiy, 2022].
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Submeridional tectonic disturbances are traced from the northern to the southern border of the area
(about 8 km). Their power is 200-300 m, in some cases 400-500 m. The distance between violations is
from 1 to 4 km. Zones of increased tectonic fracturing and karstness of the submeridional extension
are recorded by electrical prospecting in the form of low-resistance zones and by gravity prospecting
— as local minimums of gravity with an intensity of 0.5-1 mGal [Svistun and Pigulevskiy, 2021].
Taking into account the position of the submeridional tectonic zones and the nature of the geophysical
fields, the area was divided into three large blocks. The first block is bounded from the west by
Kryvorizko-Pavlivskiy, and from the east by the Chervonoarmiys dropping. It is characterized by
increased values of imaginary resistances (150-250 Ohm-m) and a relative increase in the values of
the gravitational field [Svistun and Pigulevskiy, 2021]. The thickness of loose deposits is small: 20-40
m, outside the zones of tectonic disturbances — 50—60 m. The second block, bounded from the west by
Chervonoarmiysk and from the east by Dolynny dropping, is characterized by reduced values of px
(70-120 Ohm'm) and Ag (by 0.1-1.5 mGal). The block is characterized by an increased thickness of
loose deposits (70-150 m). A sharp increase in loose sediments within the block indicates its
subsidence. The third block adjoins the Kryvorizko-Pavlivskiy dropping from the west. It is composed
of migmatites of the Archaean age and, in turn, is divided into two smaller blocks. The northern one is
characterized by relatively low values of apparent resistance (100-120 Ohm-m) and increased
thickness of loose deposits (40-50 m) compared to the southern block (150-200 Ohm-m and 20-30 m,
respectively). The decrease in resistance within the northern block is apparently associated with
Meso-Cenozoic sediments and the increased power of crustal weathering of Precambrian crystalline
rocks. All this indicates that the northern block is lower compared to the southern one.

Assessment of the hydrogeological prospects of the research area. Materials of electro-exploration
and gravity exploration works and taking into account the results [Anisimova et al., 2022; Besedina et
al., 2015; Svistun and Pigulevskiy, 2022] made it possible to evaluate the research area from the point
of view of the prospects of its individual parts in terms of hydrogeology. The main ones are the
following: 1. Rocks within the zones of development of intense open-type planar fracturing, which
accompanies large discontinuous faults, are distinguished by the greatest waterlogging. Among
discontinuous faults, the most watered are submeridional and sublatitudinal; 2. The capacity of the
aquifer is one of the main factors that determines the high water permeability of the rocks and the
prospects of the area; 3. The increased thickness of loose sandy-clay sediments of the Paleogene-
Neogene, covering the limestones, is an unfavorable factor that complicates the infiltration feeding of
the Cit, Cix, and C,? aquifers.

The prospects of the area located between Kryvorizko-Pavlivskyi and Chervonoarmiysky dropping
are more higher, but this area can also be classified as unfavorable. Rift tectonics is relatively weak
here, so tectonic fracturing is not widely developed. On the isoohm map, within the area, a general
increase in electrical resistance values (up to 200-250 Ohm-m) is noted. However, its proximity to the
regional tectonic zone of the Kryvorizko-Pavliv dropping and the small thickness of loose sediments
(usually less than 60 m) allow us to consider this area as more favorable in comparison with the area
bounded by the Chervonoarmiysky and Dolynny dropping.

Conclusions. Based on the results of geophysical studies, detailed tectonic schemes were constructed
for the area of the Lower Carboniferous carbonate layer. Four systems of tectonic disturbances are
distinguished: sublatitudinal (azimuth up to 100°), submeridian (320-340°), north-eastern (60-70°) and
meridional (0-10°). The systems of sublatitudinal and submeridional extension prevail here.
Latitudinal disturbances are relatively well distinguished in the relief of the Paleozoic base, especially
in the eastern part of the area. The results of the complex interpretation of the materials of electro-
exploration and gravity-exploration studies show that the rocks within the zones of large
discontinuities with intensive open-type planar fracturing are distinguished by the greatest
waterlogging. Submeridional and sublatitudinal disturbances are characterized by the greatest
wateriness. One of the main factors that determines the high water permeability of rocks and the
prospects of the area is the capacity of the aquifer. The increased density of loose sandy-clay deposits
of the Paleogene-Neogene, covering the limestones, is an unfavorable factor that complicates the
infiltration feeding of the Cit, C;x, and C,? aquifers.
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