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Purpose. To acquaint a wide range of geologists and geophysicists with the results of research on the “Granit” geotraverse.

Methodology. The studies were carried out by the methods of reflected waves and a common midpoint (CMP). The basic pa-
rameters of the acquisition system are: one side; fold is 12; central (when detailing, a fold is 24); the source step is 200 m; step and
the receiver step is 50 m; the offset step is 100 m; cable length is 4,750 m; the maximum offset is 4,850 m. The recorded time length
on the entire profile is 30 seconds. The source of excitation of elastic vibrations is explosion in wells with a mass of charge of 15 kg.

Findings. Geotraverse “Granit” passes through Odesa, Mykolaiv, Dnipro, Kharkiv regions and crosses the large geological
structures: South Ukrainian monocline, Ukrainian shield, Dnieper-Donetsk depression. Sections of all geostructures are charac-
terized by a high level of saturation by short, unevenly distributed reflective elements occupying positions from sub-horizontal to
steeply inclined ones in space from. The reflective elements carry information about the nature of stratification, deformation and
stress state of the structures of the consolidated crust and the upper mantle. The consolidated crust and the upper mantle have a
complicated surface-block structure that is subject to certain spatial-correlated connections. The crust-mantle transition is a com-
plex laterally changeable area, with a thickness of 3 to 7 km, determined by systems of sub-horizontal stratifications, expressed by
the concentration of reflection zones.

Originality. Research on the “Granit” geotraverse allowed completing information on the seismic model of the crust and upper
mantle of the territory of Ukraine. A number of new fracturing structures and gently sloping faults require further analysis in com-
bination with other geological and geophysical studies on the potentiality of their ore genesis.

Practical value. The results of the studies on the Ukrainian part of the “Granit” geotraverse supplement the gap in the con-
solidated profile with a length of 3,600 kilometers (Urengoy — Verkhnyaya Tura — Kryvyi Rih) and create a reference section of the

continental crust to solve geological problems on the evolution and geodynamics of the lithosphere.
Keywords: seismic surveying, reflection seismic survey, common depth point method, geotraverse, reflection elements

Introduction. Research on geotraverse “Granit” (Uren-
goy — Verkhnyaya Tura — Kryvyi Rih) was carried out accord-
ing to the program of complex deep research on subsoil of East
European and West Siberian platforms of different ages and
geological structures between them [1]. This program resulted
in the acquisition along a profile with a length of 3,600 kilome-
ters, connecting three ultra-deep wells: SG-5 (Tyumenskaya),
SG-4 (Uralskaya) and SG-8 (Kryvorizka).

The main purpose of the research was to study the deep
structure of the Earth’s crust and upper mantle in various geo-
logical regions of the continent, including ancient shields
(Ukrainian and Voronezh), platforms of ancient (East Euro-
pean) and young (West Siberian) age, as well as regions (zones)
of different ages of the Earth: geosynclines, rifts, aulacogens.

The task of the research was to evaluate the thickness,
structural and tectonic features, physical parameters of the
Earth’s crust and its constituent parts, to establish the main
parameters of the structure and changes in the physical fea-
tures of the upper mantle. On this basis, it was planned to
compile the geological and geophysical models (sections) of
the studied structures and estimate their comparative charac-
teristics.

On the territory of Ukraine, complex geophysical surveys
were done by the following methods: seismic surveys — com-
mon depth point analysis (CMP), electrical surveys — mag-
neto telluric sounding (MTS), gravity and magnetic surveys.
These surveys were carried out by Dnipropetrovsk Geophysi-
cal Expedition “Dniprogeofizika” (Central Geophysical Ex-
pedition), Institute of Geophysics. S.I. Subbotin of the Na-
tional Academy of Sciences of Ukraine and Dnipro Geologi-
cal and Geophysical Expedition. The seismic data acquisition
and processing on the Granit geotraverse were led by Mikhail
Isakovich Borodulin [2].

Due to organizational and financial problems, the seismic
part of the program on the Granit geotraverse (Ukrainian
part) was reduced, and the studies within the southwestern
slope of the Ukrainian shield (Ush) and the Dnieper-Donetsk
aulacogen (Fig. 1) were not fully performed. The breaking of
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industrial, scientific connections and the reduction of funding
did not allow carrying out a comprehensive interpretation of
geophysical studies in complete and unified manner and pre-
senting the results to a wide range of scientists.

Literature review. Since the 1970s, a fairly large number of
seismic studies have been carried out on the territory of
Ukraine using the method of deep seismic sounding (DSS) in
combination with the correlation method of refracted waves
(Fig. 1). Since the beginning of the 2000s, more modern stud-
ies have been carried out on the DOBRE projects: DOBRE-99
[3], DOBRE-2000 [4, 5], DOBRE-3, DOBRE-4, DOBRE-5
[6, 7] and PANCAKE [8]. As a result of these projects, the
main elements of the deep structure and the main horizons
were identified along regional profiles: the surface of the crys-
talline basement, layers in the consolidated crust, the bound-
ary between the crust and the upper mantle (Mohorovichich
surface), and, in some cases, the surface of the asthenosphere.
The features of the connection of the known large tectonic el-
ements have been established or refined, and their “roots”
have been traced to a considerable depth [6, 8]. Data on the
structure of individual tectonic elements were obtained, and
some general principles of the structure of the transition zone
from the ancient continental platform to the active folded belt
were refined. It is determined that the depth of the Moho sur-
face within Ukraine ranges from 35 to 65 km. The Ukrainian
shield on the profiles crossing it looks like a horst limited by
deep faults. On the south side, the “roots” of these faults can
be traced to a depth of more than 100 km; however, the nature
of this boundary changes with depth (fault, weakened zone,
and others).

Surveys along the DOBRE-4 profile, located in the Gra-
nit geotraverse strip (Fig. 1), were acquired in the format of a
wide-angle seismic project using the reflection/refraction data
[6]. Based on the results of this project, modeling of the struc-
ture of the velocities of longitudinal and transverse waves along
the profile was performed, which made it possible to study the
structures of the lithosphere of southern and central Ukraine
in this class of models. The resulting velocity model showed a
fairly uniform structure of the middle and lower crust both
vertically and horizontally.
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Fig. 1. Location of seismic geotraverses [6]: DOBRE-4, “Granit”
and other DSS profiles; Kryvyi Rih superdeep well SG-8[10]
on the territory of Ukraine. Conventional annotations. Stars
in yellow represent shot points; gray dots show recording sta-
tions of the DS experiment; blue stars - survey points of the
VRANCA-2001, DOBRE-5 experiments and recording de-
vices along profile 26 (offshore part of DOBRE-5); black
lines with Roman numbers — old DSS geotraverses; R-K,
Putyvi- Kryvyi Rih profile; green lines are state borders. The
inner map shows the location of the study area in Europe

Based on purely seismic features, they were unable to iden-
tify the main tectonic units that are known on the geological
surface. At the same time, the Moho surface is clearly outlined
by a velocity contrast of 1.3—1.7 km/s™! while the peculiarities
of the velocity model involve successive changes in the shape
of the signal at the Moho depth, with a wavelength of about
150 km and an amplitude of up to 8—17 km, the presence of its
successive bends down and up (Fig. 2).

A similar wavy pattern is noted in the upper mantle and
upper crust, with a shorter wavelength pattern in the latter.
The origin of waviness [6] is explained by compressional buck-
ling at the lithospheric scale and attributed to the Late Juras-
sic-Early Cretaceous and/or Late Cretaceous collisional tec-
tonic events associated with the closure of the Paleotethys and
Neotethys oceans [9] in this part of Europe.

The presence of several groups is considered as a typical
pattern for lithospheric folding and reflects the rheological
stratification of the lithosphere [6].

Purpose. The purpose of the study is to familiarize a wide
range of geologists and geophysicists studying the deep struc-
tures of the East European Platform with the unjustifiably for-
gotten results of studies in the early 90s of the last century
along the Granit geotraverse, which crosses the territory of
Ukraine from the southwest to the northeast (Fig. 1). Its im-
plementation made it possible to obtain a detailed model of
the structure of the Earth’s crust and upper mantle on the ter-
ritory of Ukraine according to the reflectivity abilities of their
internal structures to clarify the tectonic and geodynamic evo-
lution of the East European Platform.

Brief information on seismic acquisition. Seismic surveys
using the methods of reflected waves and a common depth
point (CDP) along the geotraverse were started in January
1989 in the area of the Kryvorizka SG-8 [2, 10]. In 1990, they
were continued on the territory of Odesa and Mykolaiv re-
gions. Field work was completed in October 1993 in Mahdal-
ynivka district of Dnipropetrovsk region.

Geotraverse VIII “Granit” (Ukrainian part) crosses the
whole territory of Ukraine from the southwest to the northeast
and passes through the territory of Odesa, Mykolaiv, Dnipro-
petrovsk, Kharkiv regions with an entry into the Belgorod re-

gion of Russia (Fig. 1, Table). In structural and tectonic terms,
the geotraverse crosses large geological structures: the mar-
ginal part of the Scythian plate (Western Black Sea region),
the Ukrainian shield, the Dnieper-Donetsk depression and
the southern slope of the Voronezh massif.

The acquisition parameters. The main parameters of the
acquisition are as follows: flank; fold 12; central (when detail-
ing — a fold of 24); sampling source step — 200 m; sampling
receiver step — 50 m; offset 100 m; spread length — 4,750 m;
maximum offset — 4,850 m. The source of excitation of elastic
waves is explosion in wells with capping water, the charge im-
mersion depth is 20—40 m. The diameter of blasting wells is
100—112 mm. The mass of the charge is mainly 15 kg. In
swampy lowlands and river valleys, it is 10 kg.

The recording time for the entire profile was 30 seconds.
The recording time of the seismic gathers was determined
based on the presence of boundaries in the upper mantle at
depths of about 80 km, both horizontal and inclined with ori-
entations up to 45 degrees. The time sampling rate was 4 ms.
Recording speed was 1.25 m/s. The frequency range was
3—62.5 Hz, with open channel. To reduce the level of electri-
cal noise, recording was performed only with 50 Hz notch fil-
ters. Seismic receivers were SV-5, single.

The study on the upper part of the section (VSL) was carried
out in specially drilled wells with a depth of 40—80 meters, lo-
cated at characteristic points of the relief, using the direct vertical
seismic profile (VSP) method using a special 70-meter sonde.

To determine the velocities at depths of more than 3 kilo-
meters within the USh, the results of processing refracted
and reflected waves along the geotraverse of deep seismic
sounding GSZ-VIII, carried out under the guidance of
V. B. Sollogub [2, 6].

Seismic data processing technique. The features of the
method for processing the materials of the regional seismic ex-
ploration of the CDP are controlled by the adopted model of
the Earth. Its most important features, as noted above, are:

1. High propagation velocities of reflected waves
(5—7 km/s) result in minor effect of normal moveout correc-
tion, and seismic migration distance is very significant.

2. A complexly constructed section is formed by steeply
dipping (inclination angles of reflecting interfaces identified by
reflected waves reach 70 degrees) multi-directional fragmen-

Table
Detailed information about the shooting programme
. . Latitude Longitude
Observation point .
P NG) E()
230.4 46.708274 30.665995
411.6 47.715089 32.47635
564.5 48.458609 34.182094
603.1 48.745278 34.534934
636.1 48.929335 34.887911
667 49.122437 35.0343
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Fig. 2. Schematic section of the upper part of the lithosphere
based on the seismic model of P-wave velocity along the
DOBRE-4 profile [6]
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tary horizons, which manifest themselves as a complex inter-
ference pattern on time sections. The presence of steeply dip-
ping differently inclined reflecting elements leads to the ambi-
guity of the normal moveout velocity.

3. The absence of reference reflectors suitable for automat-
ic static correction.

The method for seismic data processing of the regional
CDP along the Granit geotraverse was based on the standard
programs of the SCS-3 complex and supplemented by the pro-
cedures developed at the DGE “Dniprogeofizika” for static
correction based on the first breaks, the computing of time
sections with selection by the tilt angles of reflectors and kine-
matic migration of SNOS.

The block diagram of processing chart included five main
blocks: 1 — preprocessing block; 2 — block for static correc-
tions; 3 — block for the formation of time sections of the CDP;
4 — block for the formation of time sections with angular selec-
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tion of reflecting boundaries; 5 — block for constructing reflec-
tivity zones (kinematic migration).

Computing of a seismic section. As a result of processing,
the deep section (Fig. 3) has the form of a “dashed field”,
which was subsequently analyzed and systematized in order to
identify the main structure-forming and deformation elements
based on the details of reliability and stability of their tracking,
correlation in the section, and compliance with the established
patterns of the wave field.

As a result of the interpretation in the section of the Gra-
nit geotraverse, the main elements were identified by the total
number of reflection elements:

1. Sub-horizontal boundaries of stratification in the crust,
having a differentiated distribution in each of the blocks.

2. Sub-horizontal boundaries at the bottom of the consoli-
dated crust, reflecting the nature of the stratification of the
crust in the region of the crust-mantle transition.
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Fig. 3. Deep seismic section in the form of a “dashed field”

ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2022, N° 4

13



3. Zones of oblique reflections, identified primarily with
the manifestation of dislocation phenomena (zones of faults,
overthrusts, spalls).

4. Areas of arcuate bundle.

5. Areas of increased level of section saturation with reflec-
tions.

6. Local areas where there are practically no reflections.

In the section of the upper mantle, the following is identi-
fied:

1. Areas of scattered distribution of reflection elements
with a low level of saturation.

2. The area of absence of reflective elements.

3. Zones of oblique reflections identified with fault zones.

Characteristic of the wave field. The wave field along the
Granit geotraverse according to its main characteristics corre-
sponds to the wave field obtained during deep studies of the
CDP carried out within the USh [2, 6]. At the same time, a
number of features have been identified, which, on the one
hand, makes it possible to carry out its interpretation in more
details, and, on the other hand, makes it somewhat different
from previous researchers.

The wave field formed in the consolidated crust and upper
mantle is represented on time sections by reflection elements
of various lengths and orientations. The length of the reflec-
tion elements, within which phase correlation can be carried
out, ranges from 1 to 3 km. Both single in-phase axes and
groups (packages) united by common kinematic and dynamic
characteristics are registered. The temporal interval of packets
can reach 1—2 s. The position of the reflection elements in the
section varies from horizontal to oblique and steep (up to 70
degrees). Groups of oblique reflections dominate in intensity.

Among the main features of the wave field, spatially cor-
related relationships can be distinguished, against the back-
ground of which numerous inhomogeneities are manifested,
characterizing both individual blocks and individual parts of
the section.

1. The predominantly single sub-horizontal reflection ele-
ments of low intensity are recorded above to the crust-mantle
interface. Their distribution in the section is from chaotic to
linear with a differentiated manifestation in each of the blocks.

2. The region of the crust-mantle transition stands out in
the wave field as a zone of concentration of sub-horizontal re-
flection elements of increased intensity in a time window from
1 to 3 s. As a zone of oblique reflections, it stands out only in
sections of the profile where the thickness of the crust dra-
matically changes.

In the USh section, the region of the crust-mantle transi-
tion stands out quite confidently. At big changes in the thick-
ness of the crust, the zone of transition to the upper mantle
over a significant interval of the profile remains relatively con-
sistent of about 2.8 s. The structure of the crust-mantle transi-
tion zone in the PK 385-460 interval is distinguished by an
anomalous character. Here, in time interval of 13—18 s, there is
a high concentration of sub-horizontal weakly inclined reflec-
tions, which form a lenticular body complicated by oblique
reflections.

3. The upper mantle stands out as an area of sharp reduc-
tion in the number of reflections and a decrease in their inten-
sity. In the USh section under the Inhul megablock in the PK
360-480 interval, a zone of absence of reflections is identified
in the upper mantle, above which a lenticular body of reflec-
tion concentration is observed in the region of the crust-man-
tle transition.

4. Groups (packets) of oblique intense reflections are most
widely represented in the wave field. They differ from each
other in dynamic characteristics, temporal interval, reflection
intensity, tilt angle and traceability interval in the section. The
nature of the manifestation of groups of oblique reflections is
significantly inhomogeneous in the lateral direction.

5. Along with the background of the noted regional features
of the wave field, a number of local contrasting inhomogene-

ities stand out: a sharply discordant (reverse) slope of the re-
flections in the upper and lower parts of the section in the PK
260-330 interval; high reflection intensity of the upper and
middle parts of the section in the PK 420-480 interval, which is
created not only due to the high concentration of oblique re-
flections, but also, as a result, the registration of groups of re-
flections forming arcuate shapes in this profile interval.

Regional features of the section. The sections of all studied
geostructures are characterized by a high level of intensity with
non-extended, chaotically distributed reflective elements (ar-
eas). With all the variety of mutual arrangement of both indi-
vidual sites and their groups, a fairly strict subordination is
established, confirming the opinion of most researchers of re-
flecting elements primarily carrying information about the na-
ture of the stratification, deformations, and stress state of the
structures of the consolidated crust and upper mantle.

By comparing the sections along the Dobre-4 [6] and Gra-
nit geotraverses, a clear pattern is noted that the downward
and upward bends in the features of the velocity model with a
wavelength of about 150 km and an amplitude of up to 8—17 km
(Fig. 2) correspond to zones of increased intensity of reflection
elements (Fig. 3). At the same time, when lifting, the thicken-
ing zones are located under it, and when lowering, they are
above it. The authors of [6] explain the origin of waviness by
compressive buckling on the lithospheric scale, which is asso-
ciated with collisional tectonic events during the closing of the
Paleo-Tethys and Neo-Tethys oceans [6, 9].

The predominantly single sub-horizontal reflection ele-
ments which in the wave field correspond to non-extended
dynamically weakly expressed in-phase axes are identified up
to the crust-mantle interface within all geostructures. The na-
ture of the distribution of these reflections is not substantially
sustained along the lateral and vertical directions.

In the studied fragment of the South Ukrainian monocline
(Fig. 4), increased layering [6, 7] characterizes the upper part
of the section to depths of 5—10 km, as well as the lower part of
the consolidated crust at depths of 30—37 km (Fig. 3).
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Fig. 4. Tectonic setting of the Dobre-4 (6] and Granit profiles
and the Kryvyi Rih superdeep well SG-8[10]:

B — Babadag depression; CD, Central Dobrudja; CIF, Kagulo-
Ismail fault; FDT, Fore-Dobrudja trough; LP, lower Prut High;
PKF, Pechenyaga-Kamensky fault; SD, South Dobruja; SfGF,
Sfantu Gheorghe Fault; STP — Scythian-Turan plate; B, Vrancea.
Miocene-Pliocene foredeep basins — 1; Mid-Cretaceous — Plio-
cene (Alpine) fold-thrust belts a) Neogene volcanics; b) Creta-
ceous, ¢) Tertiary — 2; Late Cretaceous post-orogenic basin — 3;
Late Jurassic — Early Cretaceous (Cimmerian/Early Alpine) fold-
thrust belts exposed — 4; Palaeozoic platform locally affected by
Mesozoic tectonism — 5; Late Neoproterozoic (Cadomian) base-
ment of Palaeozoicplatform exposed — 6; Precambrian platform —
7, Precambrian shield with various (a, b,c) consolidation ages — 8§
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The crust of the Ukrainian Shield is interpreted by a com-
pletely different character of stratification, which is also re-
flected in the morphology of the anomalous gravitational field
[11]. In the Inhul megablock [12], intermittent horizontal re-
flections form three sub-horizontal stratification boundaries at
depths of 10—15, 20—25, and about 35 km (Fig. 3). In the
Middle Dnieper megablock [10, 12], within the West Dnieper
block of the second order, only the middle and lower boundar-
ies of the stratification are clearly manifested. If we visually
combine the Orel and East Pridneprovsky blocks, then two
sub-vertical stratification areas can be distinguished here,
which are delimited by a thick zone of oblique reflections.
Within the USh, the lower intervals of the section are also
characterized by increased layering in blocks with the maxi-
mum thickness of the crust, where reflections, as it were, per-
form “deflections”.

Despite the different nature of the manifestation of sub-
horizontal reflections, a certain regularity is also visible within
the crust. They can be traced in the most orderly piecewise-
linear manner in the intervals of the section, where intersec-
tions of differently oriented groups of oblique reflections, a
change in the angle of their general inclination, and a displace-
ment in the section are noted. The noted regularity testifies to
the sub-ordination of sub-horizontal bundles to oblique bun-
dles. At the same time, the revealed correlation has, in turn, a
differentiated nature of manifestation — layer by layer and
block by block.

The region of the crust-mantle transition is interpreted in
the section as a zone of concentration of sub-horizontal reflec-
tion elements (Fig. 3), which are characterized by increased
intensity in the wave field. The structure of the transition area
is not consistent, and its thickness varies from 3—4 to 7—8 km.

In the section of the South Ukrainian monocline, the
crust-mantle transition has no clearly defined boundaries.
Deep intra-crustal stratifications without pronounced dynam-
ic contrasts pass in the depth interval of 37—47 km into crustal-
mantle stratifications and then into upper mantle stratifica-
tions. Within the specified depth interval, only a certain con-
centration of the number of reflections is noted.

Within the USh, the region of the crust-mantle transition
stands out with much greater contrast, and its most consistent
character is noted in blocks where the crustal thickness is about
40 km. In the blocks with the maximum thickness of the crust,
the region of the crust-mantle transition is characterized by a
reduction in the number of reflections and a decrease in their
dynamic manifestation. Conversely, with a reduction in the
thickness of the crust, both the number of reflections and their
dynamic features increase sharply. Within most of the USh, the
thickness of the crust-mantle transition is 3—4 km.

The northeastern part of the Inhul megablock is identified
by an anomalous structure. Here, the minimum thickness of
the crust and the maximum thickness of the crust-mantle
transition region, reaching 7—8 km, are noted. Within the
considered interval of the section, the reflections of the lower
sub-horizontal boundary of the stratification in the consoli-
dated crust merge with the zone of the crust-mantle transition.

Throughout the profile interval, the structure of the crust-
mantle transition region is significantly complicated by nu-
merous oblique reflections, both single and grouped, cutting
through the entire crust or its individual intervals. Conse-
quently, in the region of the crust-mantle transition, the su-
perimposed character of two systems of stratifications, sub-
horizontal and inclined, is most clearly manifested, each of
which has its own regional and local characteristics. Attention
is drawn to the fact that the vast majority of oblique reflections
cease to be traced below the region of the crust-mantle transi-
tion. Hence, it can be assumed that the crust-mantle transi-
tion zone is an area where both the accumulation of stresses
and their most intense realization in the form of certain defor-
mations occur. The actual section of the crust-mantle (the
bottom of the transition region of the crust-mantle) is in this

case the boundary of the contrasting nature of the stress state
of the Earth’s shells — the consolidated crust and the upper
mantle.

A large number of groups of oblique reflections were regis-
tered along the Granit geotraverse, identified primarily with
fault zones [10, 13]. They are characterized by different densi-
ty, dynamic manifestation, inclination tilt, intensity of reflec-
tions, different internal structure, tracking interval, different
sub-ordination with sub-horizontal reflections.

The main part of the faults begins to stand out in the area
of the crust-mantle section and can be traced through almost
the entire Earth’s crust. The roots of individual faults can be
traced in the section of the upper mantle in the interval of the
first 10—20 km.

According to the nature of the manifestation of faults, their
spatial relationship with sub-horizontal boundaries in the
crust and, first of all, with boundaries in the area of the crust-
mantle transition, we can say that the faults manifest them-
selves as large tectonic plates (scales), chips, thrusts.

The biggest faults, reaching 10—14 km in cross section,
practically do not experience sharp breaks and changes in dip
angles, but some flattening of their dip angle with depth is still
noted. Those faults are more often identified in areas charac-
terized by an increase in the thickness of the crust, that is, their
formation is due to deeper stresses.

Fault zones with a cross section of 4—7 km are most wide-
ly represented in the section. These faults often experience
ruptures, displacements, accompanied by a change in the an-
gle of inclination, and these changes, as noted above, are ge-
netically associated with sub-horizontal stratifications. Faults
of this rank can be traced both through the entire crust and
fragmentarily in one or another interval of the crust. They are
characterized by an unsteady internal structure.

A significant role in the section belongs to smaller inclined
faults. They are mainly identified in the upper part of the sec-
tion, down to depths of 10—15 km, but they can also be frag-
mented in the section of the entire crust.

The well-known, mapped from the surface, large faults are
spatially correlated with the zones of manifestation of oblique
faults, while the subvertical ones are correlated with the zones
of intersection of obliquely dipping faults or with the intersec-
tion peaks of oblique faults that form multi-tiered local struc-
tures resembling “herringbones”, referred to in strike-slip tec-
tonics as “feathering cracks”. The formation of the latter is due
to the development of second order structures in the fault
Zones.

Thus, all the faults form a multi-tier complex subordinate
system. At the same time, their types appear in seismic data
not in the form of main lines, but in the form of zonal bodies
with one or another section.

Conclusions. In-depth studies of the CSP-CDP made it
possible to analyze the structural and tectonic features of the
consolidated crust and upper mantle in more detail than dur-
ing the DSS, to form an idea of the structure under study as an
integral system of objects at various levels of its organization.
But the most complete and objective information about the
structure of the entire section can only be provided by complex
data of the CSP-CDP and DSS.

The consolidated crust and upper mantle have a complex
block structure, subject to certain spatially correlated relation-
ships, against which numerous heterogeneities are manifested,
inherent both in specific blocks and in their constituent ele-
ments [14].

In the modern structure of the considered section, a sig-
nificant role belongs to faults and tectonic plates, the vast ma-
jority of which manifest themselves as inclined zonal bodies
with different orientations. Fault and plate systems form a
complex hierarchical subordination.

The crust-mantle transition is a complex laterally variable
area with a thickness of 3 to 7 km, determined by systems of
sub-horizontal stratifications, expressed by the concentration
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of reflection elements. The most homogeneous and contrast-
ing region of the transition is manifested in the structures of
ancient consolidation, with a crustal thickness of about 40 km.

The modern block structure of the crust has captured its
multiple dislocation, metamorphic and magmatic processing
with shifting in time and space conditions of compression and
tension with a constant striving for energy and isostatic equi-
librium.

Along with the confirmation of previously known faults in
the Earth’s crust, seismic data revealed a number of new fault
structures, which, together with geological, geochemical and
other geophysical materials, should be further evaluated from
the standpoint of their possible ore content. Particular atten-
tion, obviously, should be given to gently dipping faults, which
are still given insufficient attention in the USh.

References.
1. Kashubina, S. N. (Ed.) (2002). Geotraverse “GRANIT”: Eastern Eu-
ropean Platform-Urals — Western Siberia (the structure of the earth’s
crust according to the results of complex geological and geophysical re-
search). Yekaterinburg: Main Department of Natural Resources and
Environmental Protection of the Ministry of Natural Resources of
Russia in the Sverdlovsk region, FSUGE “Bazhenov Geophysical Ex-
pedition”.
2. Borodulin, M.A., & Baysorovich, M.N. (1992). Models of the
lithosphere of the Ukrainian Shield based on CDPmaterials. Geophys
Journal, 14(4), 57-66.
3. DOBREfraction’99 Working Group, Grad, M., Gryn, D., Gu-
terch, A., Janik, T., Keller, R., ..., & Tolkunov, A. (2003). “DOBRE-
fraction’99” — velocity model of the crust and upper mantle beneath
the Donbas Foldbelt (East Ukraine). Tectonophysics, 371(1-4), 81-
110. https://doi.org/10.1016/S0040-1951(03)00211-7.
4. Stovba, S.N., Tolkunov, A.P., & Stephenson, R.A. (2002). Deep
structure of the Donetsk folded structure according to the data of re-
gional works of MCDPon the profile of DOBRE-2000. Scientific Bul-
letin of NSAU, 4, 81-84.
5. Maystrenko, Y., Stovba, S., Stephenson, R., Bayer, U., Menyo-
li, E., Gajewski, D., ..., & Tolkunov, A. (2003). Crustal-scale pop-up
structure in cratonic lithosphere: DOBRE deep seismic reflection
study of the Donbas fold belt, Ukraine. Geology, 31(8), 733-736.
https://doi.org/ 10.1130/G19329.
6. Starostenko, V., Janik, T., Lysynchuk, D., Sroda, P., Czuba, W.,
Kolomiyets, K., ..., & Tolkunov, A. (2013). Mesozoic (?) lithosphere-
scale buckling of the East European Craton in southern Ukraine: DO-
BRE-4 deep seismic profile. Geophysical Journal International, 195(2),
740-766. https://doi.org/10.1093/gji/ggt292.
7. Starostenko, V.1., Janik, T., Yegorova, T., Farfuliak, L., Czuba, W.,
Sroda, P., ..., & Tolkunov, A. (2015). Seismic model of the crust and
upper mantle in the 675 Scythian Platform: the DOBRE-5 profile
across the north-western Black Sea and the 676 Crimean Peninsula.
Geophysical Journal International, 201(1), 406-428. https://doi.org/
10.1093/gji/ggv018.
8. Starostenko, V., Janik, T., Kolomiyets, K., Czuba, W., Sroda, P.,
Grad, M., ..., & Tolkunov, A. (2013). Seismic velocity model of the
crust and upper mantle along profile PANCAKE across the Carpath-
ians between the Pannonian Basin and the East European Craton.
Tectonophysics, 608, 1049-1072.  https://doi.org/10.1016/j.tec-
t0.2013.07.008.
9. Amashukeli, T.A., Murovskaya, A.V., Yegorova, T.P., & Alek-
hin, V.1. (2019). The deep structure of the Dobrogea and Fore-Do-
brogea trough as an indication of the development of the Trans-Euro-
pean suture zone. Geofizicheskiy zhurnal, 41(1), 153-171. https://doi.
org/ 10.24028 /gzh.0203-3100.v41i1.2019.158869.
10. Kurlov, N.S., Sheremet, E.M., Kozar, N.A., Gurskii, D.S.,
Geichenko, M.V., Shcherbak, N.P., ..., & Foshchii, N.V. (2011).
Kryvyi Rih super-deep well SG-8: monograph. Donetsk: Noulidge.
11. Svistun, V., & Pigulevskiy, P. (2021). Gravimetric survey and grav-
imetric database in Ukrain “Dniprogeofizika” during 2000—2011 car-
ried out works on collection, analysis and formation of an electronic
gravimetric data base (GDB) of the territory of Ukraine. Based on the
results of the work car. 20" International Conference Geoinformatics —
Theoretical and Applied Aspectsthis, 2021, 1-7. https://doi.
org/10.3997/2214-4609.20215521132.
12. Kruglov, S.S., & Gursky, D.S. (2007). Tectonic Map of the Ukraine.
M 1:1000000, Explanatory note, P.1. Ministry of Environmental Pro-
tection, State Geol. Survey, Ukr. DGRI.

13. Pihulevskyi, P.G., Anisimova, L.B., Kalinichenko, O.O., Pan-
teleeva, N. B., & Hanchuk, O.V. (2021). Analysis of natural and tech-
nogenic factors on the seismicity of Kryvyi Rih. Journal of Physics:
Conference Series. https://doi.org/10.1088/1742-6596,/1840/1/012018.
14. Pigulevskiy, P.1., Shumlianska, L. A., Dubovenko, Yu.I., & Svys-
tun, V. K. (2019). The mantle disruptions by P-waves velocity gradi-
ents analysis under East of Ukrainian Shield. 18" International Con-
ference on Geoinformatics: Theoretical and Applied Aspects, (pp. 688-
693), Kyiv, Ukraine. https://doi.org/10.3997/2214-4609.201902151.

Ceiicmiunuii reotpasepc «I'panir»
(Ykpaincbka yactuna). Peanimanis

I1. T ITieynescokuii', O.M. Cmosac?
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2 — HopBe3bKuii yHiBepcUTET HayKU Ta TEXHiKW, M. TpoH-
xeiim, KopouniBcTtBo HopBerist

Merta. O3HallOMUTH TEOJIOTIB i reoi3UKiB i3 pe3yabTaTa-
MM JIOCJIiIKeHb 3a reoTpaBepcoM «I'paHiT».

Metoauka. JlocaimKeHHsI MPOBOAMINCSI METOOAMM Bil-
OUTUX XBWJb i criibHOI rMOuHHOI Touku (MBX-CIT).
OCHOBHI TapaMeTpu CHUCTEMHU CIIOCTEPEXeHb: (IaHrona;
KpaTHicTh 12; 1leHTpasibHa (IIpU AeTajizallil KpaTHiCTb 24);
KpPOK MiX myHKTaMM BUOyxiB 200 M; KpoK i BiICTaHb MixX
ceiicmonpuitMmauamu 50 m; BuHoc 100 M; nOBXHHa po3cTa-
HOBKM — 4750 M; MakcuMaJibHa BiJCTaHb BUOYX-TIpUiIMaH-
Hs1 — 4850 M. TpuBanicTb 3anucy KopucHoro curHaiy 30 ce-
KyH. JIXepeno KoluBaHb — BUOYXU Y CBEPIUIOBUHAX 3apsi-
nom 15 kr.

Pesyabratn. 'cotpaBepc «['paHiT» MPOXOOUTH IO TEpH-
topii OnecbKoi, MuKomaiBcbkoi, JIHimponeTpoBcbKoi, Xap-
KiBCbKOI 00J1acTell i mepeTuHaEe reojioriuHi crpykrypu: ITiB-
JIEHHOYKPAiHCbKY MOHOKJIMHA/Ib, YKpPAaiHCbKWA 1UT, Hi-
MpoBCbKO-/{OHEeLbKY 3anmaauHy. Po3pi3u BCix reocTpykTyp
XapaKTepHU3YIOThCS BUCOKMM PiBHEM HACWUYEHHST HETIPOTSIK-
HUMMU, HEPiBHOMIPHO pO3MOAiJICHUMHU BiAOMBaIOYMMU eJie-
MEHTaMHU, 1110 3aiiMaloTh Y TIPOCTOPIi ITOJIOXKEHHS Bin cyoro-
PUM30HTAJILHOTO OO KpyTOHaxuiioro. Bimbusaioui eaeMeHTH
HecyTh iH(dopMallilo Tpo XapakTep po3llapyBaHHs, aedop-
Mallii ii Hanpy>XKeHU# cTaH CTPYKTYP KOHCOJIiIoBaHOI KOpH I
BepxHbOi MaHTii. KoHcosimoBaHa Kopa Ta BepXHs MaHTisl Ma-
I0Tb CKJIaJIHY TTOBEPXOBO-0JIOKOBY CTPYKTYPY, IO IMiAKOPSI-
€TBCSI TIEBHUM TTPOCTOPOBO-KOPETIOEMUM 3B’s13KaMm. [1epexin
KOpa — MaHTis SIBJISIE COO0I0 CKJIAAHY, JaTepaibHO MiHJIVBY
00J1aCTb MOTYXKHICTIO Bif 3 10 7 KM, 1110 BUBHAYAETHCSI CUCTE-
MaMH CyOrOpM3OHTAJIbHUX pO3IIapyBaHb, BUpaxkeHY KOH-
LIEHTpaLli€l0 MaiiIaHYMKiB BiTOUTTS.

Haykosa HoBu3HA. Pe3ysibTaTu 1OCiIKeHb 3a FeoTpaBep-
coM «I'paHiT» OMOBHIOIOTH iH(OpMAILitO PO CECMiIUHY MO-
ZeJib KOpY Ta BepXHbOI MaHTii Teputopii YKpainu. Bumine-
HUI PO HOBUX PO3PUBHUX CTPYKTYpP i ITOJIOTONamaloumx
PpO3JIOMiB MOTPeOYIOTh MOJAJIBIIOIO aHajli3y B KOMILIEKC 3
iHIIIMMU reoJioro-reoizsnuHUMU JOCTiI)KEHHSIMU Ha IMOTEH -
LiiHiCTD iX pymoreHe3y. Marepiaau MaloTh YHiKaJbHMIA Xa-
pakTep i 3poOJsATh CBili BHECOK JO T€OJIOTiYHOI Teopil Ta
MPaKTUKU.

IIpakTiyna 3HaYMMicThb. Pe3ybTaTil HOCIiIKeHb 3a yKpa-
THCBHKOIO YaCTHUHOIO reoTpaBepca «['paHiT» 103BOJISATH IOMO-
BHUTHU BiICYyTHIO iH(opmallito Ha 3BeaeHOMY mpodiai no-
BxkuHoio 3600 kimomerpiB (Ypenroit — Bepxusst Typa —
Kpusuii Pir) i cTBOpUTH ONOpHUIA pO3pi3 KOHTUHEHTAIBHOI
KOpPH JUISl BUPILLIEHHS T'e0JIOTiYHUX MPO0JIeM 10 €BOJIIOLIT Ta
reofguHamili Jitocdhepu.

KurouoBi ciioBa: ceiicmopossioka, memod 6iobumux xeunv,
Memod cninvHoi eaubunHOi mouku, eeompaeepc, 6i00UBaroHi
enemeHmu
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