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GEODYNAMICS OF FORMATION OF THE TRANSITION ZONE BETWEEN THE
DNIEPER-DONETS BASIN AND THE DONBAS FOLDBELT.
TECTONIC REGIMES AND KINEMATIC MECHANISMS OF INVERSION

The article studies the tectonic conditions and natural mechanisms of tectonic inversion of the Dnieper-Donets Basin and
the Western Donets Graben. Method. The research uses the original method of reconstruction of fields of tectonic stresses
and deformations. It also makes tectonophysical analysis of geostructures was used. The analytical base of the research
consisted of the latest materials of geo-mapping, numerical modeling of deformations of the southern edge of the Eastern
European platform and comparison of model and reconstructed stress fields. Results. In the geodynamic environment of the
interference of the intraplate submeridional collision compression with the regional strike-slip stress field, the inversion
deformations of the rift-like geostructure took place in the uplift-thrust and strike-slip modes. This led to significant
horizontal movements of geomass of sedimentary rocks, deformation folding with the formation of three inversion floors —
Late Hercynian (Saal-Pfalz), Early Alpine (Laramian) and Late Alpine (Attic). They formed structural ensembles of scaly
tectonic covers of transverse displacement of geomass a from axial to onboard zones, folded covers of longitudinal approach
from the Donbas Foldbelt and long linear anti- and synforms, the axes of which are oriented orthogonally to the direction of
geomass advancement. Together they form the body of the Segment of Tectonic Wedging of geomass, which is distinguished
as part of the Cover-Folded System of Tectonic Thrusting of regional scale. A feature of the tectonic framework of the
Segment is the curvature of the planes of the main thrusts, which limit it, and smaller plumage thrusts, which control the
folded covers of the thrust. It is associated with a change in the extension of the thrusts from the north-west in the territory of
the Western Donets Graben to the western direction in the extreme south-east of the Basin. Significant horizontal
displacements of sedimentary geomas within geoblocks have led to the bending of the axes of near-fracture anti-
and synforms with a tendency to adjust the axes of the folds to the extension of the thrusts. Due to the displacement
of geomas from the zones of maximum compression in the axial part of the Graben to the zones of geodynamic shadow — in
the direction of the Oryl depression and Graben boards, the West Donets Cover-Folded Tectonic Region was formed within
the transition zone. Scientific novelty. The study completed an original kinematic model of tectonic inversion of the Western
Donets Graben was completed. The mechanism of inversion, due to which the riftogenic structure is completely destroyed by
folded deformations of platform orogeneses, is caused by the pressure of the “tectonic stamp” of the Donbas Foldbelt. Under
its influence, a segment of tectonic wedge was formed in the Graben, which was diagnosed with oroclin of transverse
extension of the sliding type. The body of the Oroclin is formed by echeloned, rock-articulated ensembles of anticlinal uplift
-folds, synclines and scaly plates—covers of pushing. A geodynamic injection band was formed in the foreland of the Tectonic
Orocline extension, where folded zones of geomas displacement were formed, which consist of coulisse articulated uplift-
anticlines. At the top of the Orocline, at the ends of dynamically conjugate main thrusts, an advanced tectonic compression
fan is formed. In the rear of the Oroclin — hinterland are tectonic sutures — the roots of the folding covers of the approach.
Practical significance. Development of a structural-kinematic model of tectonic inversion of the Western Donets Graben will
allow to improve the geodynamic model of tectonic inversion of the Dnieper—Donets paleorift, on the basis of which regional
schemes of tectonic and oil-gas-geological zoning will be adjusted.

Key words: Dnieper-Donets paleorift, Dnieper-Donets Basin, Wesern-Donets Graben, tectonic inversion, kinematic
mechanism, megablock- tectonic stamp, orocline of transverse extension, advanced tectonic compression fan, geodynamic
compression zones.

Introduction According to the model of “tectonic oscillations of

the crust” [Mikhalev, & Borodulin, 1976], the inversion

There are several theoretical concepts on the natural ~ folding of the DF was formed under the influence of
mechanisms of formation of post-rift folded defor-  vertical backward tectonic movements, which were
mations of the Dnieper—Donets Basin (DDB) and Donets  simultaneously experienced by two surrounding DDB
Foldbelt (DF). Below we consider the content of the  crystalline massifs — Voronezh Anteclise and Ukrainian
main models of tectonic inversion of the rift structure. Shield. Deformations of the riftogenic structure are
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considered in geodynamic conditions of tangential
compression, but the influence of the strike-slip
component on the structure formation during modeling
has not been evaluated.

The “unique induction” model is realized only
under rare geological conditions of interference of
intersecting regional geotectonic structures [Maida-
novich, & Radziwill, 1984]. This geotectonic model
explains the tectonic inversion of the DF by its
exceptional tectonic position within the Eastern
European Platform (EEP). It consists in its specific
location in the tectonic node of the intersection of two
“planetary” super-deep fault zones of the lithosphere,
which lie in the foundations of the Greatdonbas
Depression and the Stepnoy Shaft. Favorable conditions
for the formation of the inversion fold of the DF are
seen in the fact that the latter, starting with the
Carboniferous, was a mobile belt with a tendency to
rise. Thus, its tectonic activation could initiate the above
vertical tectonic movements, which led to tectonic
inversion of the eastern part of the Dnieper-Donets
Paleorift (DDP).

According to the “magmatogenic” model [Mila-
novsky, & Nikishin, 1991], tectonic activation and
inversion folding was caused by the introduction of
the mantle cell into the earth's crust under the DDP
and its subsequent cooling. Moreover, at the initial stage,
in the Cimmerian epoch, this magmatogen caused its
“thermal stress state”, and in the Alpine epoch its
cooling and the resulting relaxation of tectonic stresses
caused deformation structure formation.

In accordance with the “physicochemical” model
of tectonic inversion [Korchemagin, & Emets, 1987,
Korchemagin, & Ryaboshtan, 1987], the folding
mechanism of DF is seen in the structural and
material transformations of sedimentary clays. They
cause a general volumetric expansion of the sedimen-
tary layer, which causes subsequent stress compen-
sation in the form of deformation structure formation.
This model can be implemented only in the conditions
of regional metamorphism of the sedimentary cover,
which is not developed within the rifting structure.

The “membrane” geotectonic model [Lukinov,
Pymonenko, 2008] predicts that the mechanism of
rifting and inversion folding in DDP was determined
by the so-called membrane stresses in the earth's crust
[Turcotte, 1974]. They are considered sufficient for
the rupture and displacement of the cold consolidated
lithosphere at the stage of rifting and its subsequent
deformation during compression with the formation
of folded forms at the stage of tectonic inversion. The
model is speculative due to insufficient substantiation
by geological data.

According to the “tectonic insertion” model [Istomin,
1996], DF is considered to be the advanced folded
geostructure of the Crimean-North Caucasian Hercynian
Orogen, which also covers the Karpinsky Shaft. The
formation of the Foldbelt is the result of the insertion
of part of the advanced folds of orogen into the
“tectonic bay” between the south-eastern slope of the
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Voronezh Anteclise and the Azov-Rostov ledge of the
Ukrainian Shield. Deformations of the sedimentary
cover are considered only in geodynamic conditions
of tangential compression. However, the determining
influence of horizontal movements of sedimentary
rocks geomass on the tectonic inversion mechanism in
the model is not evaluated.

The “induction-resonance” model is quite logical.
It is based on the data of reconstruction and modeling
of tectonic stress fields of DF [Gonchar, 2019].
According to it, tectonic inversion and deformation
structure formation within the DDP were caused by
resonant deformation processes under the influence of
geographically distant inductive tectonic sources. At
the stages of platform tectonic activation, the earth's
crust of the paleorift is a weakened intra-plate zone of
concentration of interplate deformations [Leonov, 2012].
Therefore, it is considered that the type of induced
deformations within the rifting sedimentary basin located
in the rear of the compression orogen was determined
by the nature of the interaction of tectonic plates in
the active vicinity of the EEP. Due to this, the folding
phases and the tectonic inversion of DDB and DF
caused by them reflect spatially distant collisional
deformation processes of Late Hercynian, Cimmerian
and Alpine orogenes.

At the second stage of research, we made an
attempt to reconstruct the kinematic mechanisms of
tectonic inversion of the rift structure to study the
geodynamics of the formation of the joint zone of
Basin and Foldbelt. It was based on tectonophysical
interpretation of new materials of geomapping of the
Western Donets Graben (WDGQG) territory. The study
took into account the analysis of previous models of
inversion structuring, data of reconstruction of DF
stress fields and numerical modeling of deformations
of the southern outskirts of the EEP.

Analysis of previous research

Researchers conducted the reconstruction of the
tectonic stresses fields of DF [Korchemagin, &
Ryaboshtan, 1987; Korchemagin, & Emets, 1987,
Dudnik, & Korchemagin, 2004; Kopp, Korchemagin,
2010; Kopp, Kolesnichenko, et al., 2017; Meijers et
al., 2010] They also compared model DDP stress
fields and reconstructed ones [Gonchar, 2019]. The
results of this research indicate that the beginning of
tectonic inversion and folding in the South-East of the
DDB and within the DF occurs at the end of the early
Permian-Zaal and Pfalz phases of the Late Hercynian
orogeny. It is believed that at the first stage inversion
deformations occurred according to the model of
oblique left-hand collision. They were influenced by
orogenic movements of the northern front of the
collision orogen formed on the active plate within the
Paleotetis Ocean [Kazmin, & Tikhonova, 2005]. In
the body of the Sarmatian Plate, this collision event
led to the formation of a stress field of tangential
compression in the north-eastern direction (Fig. 1).



At the second stage of tectonic inversion, in the
Mesozoic and Cenozoic, a strike-slip field of right-
hand kinematics of movements with variable tangential
compressive component was formed on the territory
of the paleorift. On this territory strike-slip deformations
with formation of structural paragenesis of right-
hand kinematics prevailed. The progression of
the deformation of the general compression caused
structural complications of Hercynian folded forms.

It shows the structure of the Earth's crust paleorift
at the neotectonic stage of geological evolution
continues to develop in geodynamic conditions a
combination of general deep collision compression
and near-surface tension in the regional horizontal-
shear stress field [Bartashchuk, 2021]. Moreover, the
regime of deep compression in Phanerozoic was
conditioned by collisional geodynamic processes of
interaction of active plates and orogenic belts on the
northern edge of the Tethys Paleocean, invasion at the
late stage of rifting of hot mantle [Natal’in, Sengor,
2005; Stampfly, Borel, 2002]. Horizontal-shear
deformations with formation of structural paragenesis
of right-hand shift formed on the territory of the
paleorift at the second stage of tectonic inversion, in
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the Mesozoic and Cenozoic in the shear field of right-
hand kinematics of movements with a variable tangential
compressive component. Structural complications
of Hercynian folded forms by progression of the
deformation of the general compression. The previous
article discovered, the natural geological phenomenon
of longitudinal tectonic advancement of sedimentary
geomass from DF to the north-west in the direction of
DDB. It was revealed on the geo-mapping actual
materials of the transition zone territory between
Basin and Foldbelt [Bartashchuk, Suyarko, 2020].
Tthe structural consequence of this inversion process
is the formation of a system of folding coverings of
regional scale, which was identified within the WDG
as the West Donets Cover-Folded Tectonic Region.

The purpose of research

The purpose of regional geotectonic research is to
determine the geodynamic regime of tectonic inversion
and the natural mechanism of deformations of the rift
structure for modeling the geodynamics of the
formation of the West Donetsk Cover-Folded Region.

Fig. 1. Schemes of geodynamic regimes of tectonic inversion of the Dnieper—Donets paleorift
[Gonchar, 2019]:
a — collision mode of the initial stage of inversion; b — local transtension in the mode of right shift of the main
stage of inversion; ¢ — the scheme of induction influence of the remote collision orogen. Symbols: 1 — mobile
area of the active environment; 2 — deformation conditions: top — collisions, bottom — strike-slip deformations;
3 — model trajectories of compression stresses; 4 — modes: a — tangential compression; b — strike-slip
deformation.
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Materials and methods of research

When diagnosing the kinematic mechanism of
inversion deformations, we applied the original method
of reconstruction of stress and strain fields, as well
as and tectonophysical analysis of geostructures
[Bartashchuk, 2019]. As an analytical cartographic
material, we used a comparative scheme of tectonites
of the Hercynian, Laramian and Attic structural floors
at a scale of 1: 200,000 according to geo-mapping
[Goryainov, & Sklyarenko, 2017].

Research results

The tectonic inversion of DDB and DF is assumed
to covers at least three stages. The deformation structure
formation took place at the Initial Stage of inversion of
the riftogenic structure, during the Zaal and Pfalz
phases of late Hercynian tectogenesis. It happened in
the conditions of the inversion rise of the Foldbelt in
the geodynamic mode of transformation. Transverse
compression of the rifting structure with a northeastern
slope of the axis of maximum compressive stresses © 1
was accompanied by moderate longitudinal stretching
of the WDG structure in the thrusting and strike-sliping
mode with a small left component [Kopp, Korchemagin,
2010; Kopp, Kolesnichenko, et al., 2017]. The
inclination of the axis of the average compressive
stresses © 2 in the western and northwestern rhumbs
caused horizontal displacements of the geomass of
sedimentary rocks toward the less compressed territory
of the depression. This shows that the riftogenic
structure has undergone inversion folded deformations
in the geodynamic mode of interference of general-
plate collisional compression with the regional strike-
slip stress field [Bartashchuk, Suyarko, 2019].

At the Initial Stage of tectonic inversion, in the
axial zone of the Graben, numerous surfaces of tectonic
failure emerged and echelons of uplifts and thrusts
were formed in the tectonic field of intense strike-slip
deformations (Fig. 2). Together, they formed a separate
Hercynian thrusting framework, which controlled the
southwestern direction of the horizontal movements of
the sedimentary geomass (see Figs. 3—6 in [Bartash-
chuk, Suyarko, 2020]). Behind this tectonic framework,
the structural paragenesis of the thrust cover plates was
formed, which significantly complicated the rifting
structure of large axial structural basins — Komyshu-
vaska, Bakhmutska and Kalmius-Toretska. Thus, the
south-western direction of tectonic transport is defined
as the main one at the initial stage of tectonic inversion
is defined as south-western. According to it, the geomass
of the sedimentary cover was wedged to the southern
side of the Graben.

The Hercynian cover-folded tectonic region was
formed as a result of horizontal displacements of
Hercynian tectonic blocks behind the lattice of thrusts
of the south-western direction of movements with
amplitudes of tens of kilometers within the Graben.
From the South-Donbas Melange Zone, formed
simultaneously on the northern slope of the Azov
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Crystalline Massif, it is limited in the south by the main
Hercynian thrusts — Kotlinsky and Mertsalivsky
northwestern extension and Novoselivsky sub- latitude
(see Figs. 3-6 in [Bartashchuk, Suyarko, 2020]).

The cover-fold structure of the Hercynian structural
floor was formed due to the manifestation of late
Hercynian collision movements and deformations. It
consists of anticline folded zones of the north-western
extension in the DDB and a linear uplift-folding of
variable directions of extension, with a length of tens to
hundreds of kilometers in the ZDG. In the Luhansk-
Komyshuvakha Tectonic Area of the rocky linear fold,
large anticlinal and synclinal forms were formed. They
include the Main anticline, and smaller uplift-folds of
the north-western extension. According to morpho-
logical and genetic features, folding is due to the kine-
matic mechanism of longitudinal bending of sedimen-
tary horizons in the geodynamic mode of transfor-
mation. So the uplift-folds are identified by disfault
duplexes of compression [Sylvester, 1988].

The Paleozoic complex is wedged to the southern
side of the Graben behind the framework of Hercynian
thrusts of southwestern vergence (Figs. 2). There are
remnants of the Mesozoic cover, preserved from
complete erosion in the rear of the thrust system, in the
central parts of the axial basins of the Graben, on the
Hercynian neoautochthon with sharp erosion and
angular mismatch hercynian blocks have an elongated
scaly shape of the north-western extension within Bak-
hmutsky and Kalmius-Toretsky basins (see Figs. 3-6 in
[Bartashchuk, Suyarko, 2020]). In the frontal parts of
the blocks, small fracture anticlines with steep and
short south-eastern wings and long and sloping north-
western ones are formed. In the rear parts of the blocks,
they turn into sloping synclines or monoclines.

In the Forland system, in the extreme southeast of
the DDB, the immersion of the sole by the Mesozoic in
the same direction causes a gradual exit from the
erosion and an increase in the completeness of the
incision of the Mesozoic cover. The roof of the
Hercynian structural floor lies at depths of more than 3
km on the Eastern slopes of the Orylsky basin of the
axial zone of the depression.

Thus, the analysis of geomapping data shows that a
specific inversion tectonic style of the Transition Zone
between DDB and DF was established as a result of
tectonic inversion processes with the formation of the
Hercynian cover-folded region. Collisional tectonic
movements of the northern direction took place at the
Main and Neotectonic stages of tectonic inversion, in
the Cimmerian and early Alpine (Laramian phases) of
the Orogenesis epoch, formed the Laramian structural
floor. Favorable geodynamic conditions were created
due to the location in the central part of the WDG of
the area of concentration of the axes of maximum
compression of the north-western orientation (Fig. 3) In
such conditions the geomass of the sedimentary cover
began to move from Foldbelt to the northwest within
Basin.
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Lugansk
-

Fig. 3. The scheme of orientation of the axes of compressive stresses on the territory
of the West Donetsk Graben [Gonchar, 2019] with addition:
Symbols: 1-3 — orientation of compression axes by different geodynamic models: 1 — collisions; 2 — right-hand
transpression: a — uplifting, b — strike-sliping types; 3 — right-hand displacement: a — strike-slip, b — downthrow
types; 4 — boundaries of the West Donetsk Segment of Tectonic Wedging.

The tectonic framework of deformations consists
of a lattice of thrusts with many kilometers of
amplitudes of horizontal movements on them. These
include North-Donetsky and Drobyshivsky in the
north-eastern part, Diamond and Axial in the axial
zone, Samara and Voikovsky in the south-western
part of the Graben (see Figs. 3—6 in [Bartashchuk,
Suyarko, 2020]). According to the coulisse echeloned
system of Laramian thrusts there were strike-slip
deformations of Hercynian primary linear folded
zones with their fragmentation into spiral articulated
branches. Large plates and smaller scales of tectonic
thrust covers were also formed. The Laramian cover-
folded region was formed on this structural-tectonic
framework, the main structural element of which was
the West Donets Ssegment of Tectonic Wedging. Its
structure will be discussed in detail below.

At the Neotectonic Stage of tectonic inversion,
during the Late Alpine epoch of the orogeneses (Attic
phase), there were intense collisional movements of
the north-western direction of vergence. They formed
the Attic structural floor. Due to the late Alpine
movements, the Alpine Donets Ridge was formed on
the territory of the DF. Within the ZDH, under
conditions of lower intensity of deformations, flat
plates-covers of tectonic thrust were formed behind
the lattice of Attic thrusts in the Oligocene-Miocene
sedimentary cover. The main direction of tectonic
transport in the last two stages is determined by the

30

north-western one, according to which the cover-
folded Mesozoic-Cenozoic allochthon from the
territory of WDG approached the weakly located
Hercynian neo-autochthonous DDB.

Comparative structural analysis of tectonite lattices
of different ages confirms the following conclusion. It
is obvious that in the latest stress field the Hercynian
thrusting lattice, behind which large linear anticlines
and folding wedging covers were laid, was later
deformed by the Laramian and Attic uplift-thrusting
lattice with a significant strike-slipping component of
movements. Due to this, a complex cross-wedging
structural-tectonic framework was formed within the
transition zone between DDB and DF (see Figs. 3—6 in
[Bartashchuk, Suyarko, 2020]).

Because of significant horizontal displacements of
the geomass of the Mesozoic-Cenozoic allochthon in
the conditions of the limited geological space of the
WDG, there was a significant distortion in terms of
the primary linear routes of the main thrusts: North-
Donetsky, Diamond, Drobyshivsky, Samarsky Lara-
mian and later — Alpine — Maryevsky, Lysychansky,
Khrestyshchensky, Dileyvsky and Novoselivsky
thrusts (see Figs. 3—6 in [Bartashchuk, Suyarko, 2020]).
The most drastic changes in the plane extension of
these structure-forming thrusts took place on the
flanks of the West Donets Segment of Tectonic
Wedging and within the Kalmius-Toretsky axial
basin. Moreover, on the north-eastern flank there is a



change in the extension of the North-Donetsky,
Diamond, Drobyshivsky and Newest thrusts from the
north-west to the west. However, on the south-
western flank, a change is from the west to east.
These inversion deformations of the wedging frame
caused the corresponding flexural bending of the axes
of anticlinal and synclinal uplift-folds formed in their
raised wings, with a tendency to adapt to the exten-
sion of their planes. Only the north-western extension
of the thrusts of the Axial Zone, Sulino-Konstan-
tinovsky and Axial, remained unchanged, but they
were fragmented into separate, coulisse articulated
branches.

Thus, the analysis of geomapping data allows us
to conclude that a specific inversion tectonic style of
the Transition Zone between DDB and DF was
formed due to the processes of tectonic inversion,
with the formation of the Laramian cover-folded
region. The rifting style of Basin characterized by
regional south-eastern dipping of the horizons of the
platform sedimentary cover. In contrast to it, the
inversion style of the Western Donets Tectonic
Region is characterized by reverse dipping of the
horizons of Hercynian, Laramian and Attic folded
structural surfaces. This geological phenomenon can
be explained only by the increase in the thickness of
the sedimentary cover due to the increase of the
section by the allochthonous formation in the volume
of folded floors in the limited geological space of the
Transition Zone.

All the identified structural features of the tectonic
structure of the Transition Zone, which are signs of
intense deformation of the horizontal displacement,
are the basis of the original kinematic model of the
Zone formation (Fig. 4). According to this model, at
the Mesozoic-Cenozoic stage of tectonic inversion,
the general tectonic transport was carried out along
the sublatitudinal axis of the middle compression with
an inclination to the northwest. Under such circum-
stances, the displacement of geomass was carried out
from the compressed axial WDG to the zones of
geodynamic shadow — in the direction of the Orylsky
basin of the DDB and to the onboard zones of the
Graben. These tectonic movements contributed to the
formation of curvilinear coulisse articulated uplift-
folded structural paragenesis in the primary linear
Hercynian deformation zones of cleavage with the
formation of a regional cover-folded system of tectonic
thrust (Fig. 4, inset b).

According to the kinematic model, the tectonic
framework of the West Donetsk Cover-Folded Tectonic
Region consists of three dynamically conjugate Linear
Zones of strike-slip control of subregional scale (Fig.
4). The North-Eastern wing of the thrust system is
formed by the linear zone of coulisse articulated
Laramian North-Donetsky, Diamond and Drobyshivsky
thrusts and Attic Mariivsky, Khrestyshchensky,
Dileyevsky and Lysychansky thrusts (see Figs. 3—6 in
[Bartashchuk, Suyarko, 2020]). The Central linear
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zone of strike-slip control is formed by the echeloned
branches of the Axial, south-eastern branch of the
Samarsky and northern branches of the Diamond
Laramian thrusts, and Sulino-Konstantinovsky
Hercynian thrust. The South-Western wing of the
thrust system is formed by the linear zone of spherically
articulated branches of the Samarsky and Voikovsky
Laramian thrusts, Novoselivsky, Kotlinsky and
Mertsalivsky Attic thrusts.

Together, these three Linear Zones could serve as
tectonic “rails” along which the cover-folded Meso-
zoic-Cenozoic allochthonous WDG approached the
weakly deployed Hercynian neo-autochthonous of the
south-eastern part of the DDB. Moreover, the Central
Linear Zone is identified by the axis of longitudinal
symmetry, the formation of which caused the tectonic
spreading of the geomass of the sedimentary cover
from the Axial Zone of the Graben in opposite directions —
to its southern and northern sides.

We suppose the structural deformations of the rift-
like structure of the Basin diagnosed by us were
caused by the invasion of the “tectonic stamp” of the
DF. The main structural element of this stamp is
the West Donets Segment of Tectonic Wedging of
sedimentary geomas. Most probable it is formed by
the kinematic formation mechanism of the “orocline of
the transverse extension of the pushing type” (Fig. 4,
inset a).

It has been established that tectonic orocline
displacement is usually bordered by geoblocks-stamps,
which have an abnormally high degree of compression,
orogenic rise and fold formation in the front of its
intrusion [Kopp, 1991]. In accordance with the laws
of geomechanics, the transverse bending of the convex
part of the orocline forms a mode of longitudinal tension,
instead of concave — longitudinal compression, due to
lack of geological space in close proximity to the
geostructure-stamp. Because of this, the sliding
orocline is usually bent in the direction of horizontal
movement of the tectonic stamp and, moreover, is
often complicated by the wedging second-order
orocline moving towards it.

Taking this into account, a gradient geodynamic
band of injection of geomass of sedimentary rocks
was diagnosed along the entire front of the tectonic
invasion of the West Donets Wedge Segment, where
folded displacement zones were formed. Morpho-
logically, they are represented by anticlinal throw-
folds and folded plates-covers. The North-Eastern
wing of the front consists of the Torsko-Drobyshivsky,
North-Donetsky, and Matrosko-Toshkivsky linear folded
zones (Fig. 4, see Figs. 3—6 in [Bartashchuk, Suyarko,
2020]). The remaining large anticline and syncline
zones are located in the Central linear zone of horizontal-
shear control. The largest Great-Komyshuvasky,
Novotroitsky, Druzhkivsko-Kostiantynivsky and Main
linear anticline uplift-fold zones of the Luhansk—
Komyshuvasky Tectonic Area were formed in the
zones of axial thrusts.

31



Geodynamics 1(30)/2021

SW-flank

Legend
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Fig. 4. Scheme of kinematics of formation of the West-Donets Cover-Folded Area:
Symbols: 1 — tectonic compression fan; 2—5 — rift downthrows, agreeable and disagreeable; 6 — directions of
spreading and transport of geomass; 7 — South Donets Melange Zone; 8 — Segment of Tectonic Wedging: (1) —
Luhansk-Komyshuvakhsky tectonic district of rocky folding, (2) — Kalmius-Toretsky tectonic district of thrust
covers; 9 — synforms; 10 — antiforms; 11 — Linear zones of invasion: [1] — North-Eastern zone, [2] — Central
zone, [3] — South-Western zone. Insertions: a — scheme of the orocline insertion by [Kopp, 1991], b — principal
model of the tectonic wedging system by [Moody, Hill, 1960].

An advanced scaly compression fan is formed in
the foreland of the approach of the West Donets
Tectonic Segment, in the zone of connection of the
central and southern branches of the axial salt dome
shafts of the depression. It consists of a tectonic node
of dynamically conjugate thrusts and strike-slip faults
of three structural floors.

Summarizing the results obtained, the following
should be noted. During the Laramian and Attic phases
of Alpine tectogenesis, orogenic movements in the DF
occurred in the mode of transverse compression with the
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inclination of the compression axis in the northwestern
rhumbs in the uplift-thrust mode and moderate
sublatitudinal stretching in the strike-slip field of the
right-hand kinematic moves. Due to the formation of the
area of concentration of the axes of maximum
compression of the north-western orientation in the
central part of the WDG (Fig. 3), geodynamic
conditions were created. These conditions favoured
the advancement and, in some areas, the displacement
of the sediment cover geomass from the Foldbelt to the
northwest — within the Basin.



Behind the lattice of Hercynian thrusts, the dislplaced
Paleozoic cover geomass was pushed from the Axial
Zone of the WDG to the south side. Subsequently, the
cover-folded allochthon from the DF was pushed on
the Hercynian folded neo-autochthon and the weakly
dislocated autochthon of the south-eastern part of the
Basin behind the dynamically conjugate lattice of
Laramian and Attic thrusts. In the front of the regional
system of tectonic wedging, a geodynamic injection
band was formed, where folded zones of geomas
displacement developed. They are formed by
spherically articulated linear zones of throw-folds. An
advanced scaly compression fan is formed in the
foreland of the system, in the area of the joint of the
central and southern branches of the axial salt-dome
shafts of the depression, at the ends of the dynamically
conjugate main thrusts. In the hinterland of the thrust
system, tectonic sutures were formed — the deep roots
of folded coverings of different ages, which are located
on the slopes of the DF.

Thus, the establishment of a collision tectonic
style of deformations of the Transition Zone allows us
to conclude that the rifting structure in the extreme
Southeast of the Basin and within Graben is almost
completely destroyed by the folding of the three main
phases of platform activation. First, the dislocated
geomass of the Paleozoic sedimentary cover from the
Axial Zone is wedged along the lattice of Hercynian
thrusts to the southern riparian zone of the Graben.
Second, tectonic movements behind the lattice of
Laramian and Attic thrusts on the weakly deployed
Hercynian neo-autochthon of the South-Eastern part
of the Basin later wedged the Mesozoic-Cenozoic
cover-folded allochthon by the DF.

Scientific novelty

The original geodynamic model of tectonic
inversion of DDB and DF provides for the formation
of the West-Donetsk Cover-Folded Tectonic Region.
It for the first time stands out within the zone of their
articulation — on the territory of WDG. The rift tectonic
style of Basin is contrasted to the inversion tectonic
style of the transitional zone. The former is
characterized by regional immersion of the horizons
of the platform sedimentary cover to the southeast,
consistent with the direction of immersion of the
Precambrian crystalline basement. The latter, however,
is characterized by reverse immersion of the horizons
of the Hercynian, Laramian and Attic folded structural
floors in the north-western direction. This geological
phenomenon is explained by a significant increase in
the thickness of the intensively dislocated surfaces of
the sedimentary cover due to the repeated increase of
the incision by the cover-folded thick in the limited
geological space of the Graben.

The main factor of inversion deformations of the
rift structure is determined by the pressure of the
“tectonic stamp” Foldbelt. The main structural element
of the stamp was diagnosed in the West Donets
Segment of Tectonic Wedging of sedimentary geomass.

Geology

The model of tectonic oroclin of transverse intrusion
of pushing type best corresponds to the natural kinematic
mechanism of its formation.

Conclusions

The tectonic inversion of the Dnieper-Donets
Basin and the Donets Foldbelt began in the Late
Hercynian epoch in the mode of oblique left-hand
collision as a consequence of orogenic movements on
the southern outskirts of the Eastern European
Platform. The folded anticline zones in the South-East
of the Basin and the linear uplift-folding within the
Western Donets Graben were formed due to the
collisional warping of the platform cover horizons by
the kinematic mechanism of longitudinal bending of
the layers.

In the Mesozoic and Cenozoic tectonic inversion
of the riftogenic structure continued in the strike-slip
field of the right-hand kinematics of movements with
a variable tangential compressive component. Under
the influence of the tectonic stamp of the DF there
was an intrusion of the Tectonic Wedging Segment
crumpled into the folds of geomass was diagnosed
with oroclin transverse pushing type. Flexural
deformations of primary linear Hercynian uplift-folds
took place under the geodynamic conditions of wedging
and pushing geomasss in the limited geological space
of the Graben. In addition, there was uncompensated
increase of the sedimentary cover section due to
cover-folded allochthonous thick. According to this
kinematic mechanism, the West Donetsk Cover-
Folded Tectonic Region was formed. It is a structural
expression of the tectonic inversion of the Dnieper
Donets Paleorift.
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T'EOJUHAMIKA ®OPMYBAHHS ITEPEXIJIHOT 30HU MIXK JIHITTPOBChKO—-JIOHELILKOIO
3ATTIAZIMHOIO I JOHEIBKOIO CKIIAAYACTOIO CIIOPY JIOXO. TEKTOHIYHI PEJXKMMU 1
KIHEMATUYHI MEXAHI3MU IHBEPCI{

Mera. B crarTi BUBYaIHCS Te0JJMHAMIYHI YMOBH Ta MPUPOIHI MEXaHI3MHU TEKTOHIYHOI iHBepcii JIHImpOBCHKO-
JloHenpKoi 3anmaauHau Ta 3axigHo-/{oHenpKkoro rpabena. Metoauka. BukoprcToByBanacsi OpuriHaIbHa METOIMKa
PEKOHCTPYKIIii MOJIIB TEKTOHIYHUX HAMPYT 1 AedopmMariiii Ta TeKTOHO(DI3UYHOTO aHATI3y TeOCTPYKTYpP. AHATITHYHY
0a3y JOCHiDKeHb CKJIajdyd HOBITHI Marepiajiyu reoKapTyBaHHs, YHCEIHHOIO MOJEIIOBAHHS JedopMalliii miBIeHHOT
oxonuii CxiTHOEBPOIEHChKOT IaT(hOpMH Ta 3iCTaBICHHS MOJAENBHUX 1 BiJIHOBJIEHHX IIOJIB Harpyr. Pe3ynbrari.
B reoaunamivHiil 00cTaHOBII iHTEp(hepeHIlii BHYTPIIIHEOIUTUTHOTO CyOMEpH/IiOHAIBHOTO KOJi3iHHOIO CTUCKAHHS
3 PEriOHAJIbHUM TOPH30HTAJILHO-3CYBHUM TOJIEM Hampyr iHBepcCiiiHi aedopmariii pupTOreHHOI IeoCTpYKTYpH
BiZIOyBaJIMCsl y IMiJKUI0-HACYBHOMY Ta 3CYBHOMY pexumax. lle 3yMOBHJIO 3HauHI TOPH3OHTAIBHI PyXH IeoMac
0Ca/I0BUX TIOPiJ, AeOpMalliifHy CKITaq4acTiCTh 3 YTBOPEHHSM TPhOX 1HBEPCIHHHUX MOBEPXiB — Mi3HHOT€PIIHCHKOIO
(3aanbCcbKO-TIhaTLCHKOT0), PaHHBOAIBIMIMCHKOTO (JIapaMiHChKOTr0) Ta Mi3HBOAIBMIMCHKOTO (ATTUYHOrO). B HuX
c(hOpPMOBAHO CTPYKTYPHI aHCaMOJIi JyCKATHX TEKTOHIYHUX ITOKPHUBIB IOMEPEYHOrO BHUTHCKAHHSI TeoMac Bij
OCBOBOI JJO OOPTOBUX 30H, CKJIaI4acTHX ITOKPHBIB ITO3JIOBXKHBOTO HacyBaHHsI 3 0OKy JloHelpkoi Ckiiagdactoi
CHOpY/IW Ta NMPOTSDKHHUX JIHIMHMX aHTH- 1 CHH(OPM, IPOCTSATaHHS OCei SKHUX OpIEHTOBAHO OPTOrOHAJIBHO 0
HanpsSMKy HacyBaHHs reoMac. CIUJIbHO BOHM CKJIAJIAOTh TUJIO CEIMEHTY TEKTOHIYHOT'O BKIJIMHIOBAHHS Te€OMac, 10
BUJIJIEHO Y CKJIAJIi TIOKPUBHO-CKIIIYACTOI CHCTEMH TEKTOHIYHOTO HACYBaHHs perioHaybHOro macmraly. Ocobmnu-
BICTIO TEKTOHIYHOI'O KapKacy CETMEHTY € KPUBOJNIHIHHICTh IUIOIIUH MariCTpajJbHUX HACYBIB, 110 HOr0 0OMEKYIOTH,
Ta JpiOHIIINX HACYBIB OIEPEHHS, SIKi KOHTPOJIIOIOTH CKJIa4acTi IIOKPUBU HACYBAaHHS. 3MiHa MPOCTSITaHHS HACYBIiB
3 MiBHIYHO-3aXiIHOr0 HANpsIMKY Ha TepUTOPii 3axinHo-JoHelbKoro rpabeHa Ha 3aXiHUIA Ha KpallHbOMY iBJICH-
HOMY CXOJIi 3amaIMHA 00YMOBJIEHa BTOPTHEHHSM CETMEHTY TEKTOHIYHOTO BKIMHIOBaHHs. CyTTEBI TOPH30HTAJIbHI
TIepeMIIlIeHHs 0Ca/IOBUX I'eOMac B MeXax reo0JIOKiB 3yMOBUIM BUTHHAHHS OCEH MMPUPO3JIOMHUX aHTH- Ta CHHPOPM
3 TEHJICHIII€I0 IPUIAIITYBaHHS OCel CKIIAJIOK JIO MPOCTATaHHS HAcyBiB. Yepe3 BUTHCKAaHHs reoMac BiJl 30HU MakK-
CHUMAJIFHOTO CTUCKAHHS B OCHOBIi 4aCTHHI TrpabeHa y 30HH T'e0IMHaMiuHOI TiHi B Mexkax OpiibChKOl YJIOrOBUHH Ta
0opTiB TpabeHy, B YMOBax OOMEXKEHOrO TI'eOJIOTIYHOr0 MPOCTOPY IepexifHoi 30HU chopMmyBayacs 3aximHo-
JloHelbKa OKPHBHO-CKIIaA4acTa TeKTOHIUYHa obOnacte. HaykoBa HoBu3HA. CTBOPEHO OpUTiHAIBHY CTPYKTYPHO-
KiHEMaTH4HY MOJIeNIb TeKTOHIYHOI iHBepcii 3aximHo-J{oHenpkoro rpadeny. MexaHi3M iHBepCii, 3aBISKU SIKOMY
pudroreHHa cTpykTypa 3pyHHOBaHa CKIaa4acTUMH JAedOopMalisiMu IUAT(GOPMHOIO OpOreHe3y, 3YMOBJIECHHM
THUCKOM Mera0JIoKy-“TeKTOHIYHOro mramiy” JloHenpkoi ckinaguactoi cropymu. Ilin ioro BruimBoM y rpabeHi
copMyBaBcsi CETMEHT TEKTOHIYHOTO BKJIMHIOBAHHS, SIKMH AIarHOCTOBAHO OPOKJIMHOM ITONIEPEYHOTO BUCYBAHHS
MiJICYBHOTO THUITy. Ti]I0 OPOKJIMHY YTBOPIOIOTH CIICIIOHOBAHI, KYJTiICHO 3WICHOBAHI aHCAaMOJIi aHTUKITIHAJIBHUX ITiJT-
KHI0-CKJIAJIOK, CHHKJIIHAJIEH Ta JIyCKaTUX MOKPUBIB HACyBaHHS. Y (opiiaHii OpOKIMHY BHCYBaHHSI YTBOPHIIUCS
TeoJMHAMI4HI CMYTH HarHITaHHs, ¢ cpopMyBanucsi CKJIaqyacTi 30HM BUTHUCKAHHS I'e€OMAac, SIKi CKIJIAaloThCs 3
KYJIICHO 3YJICHOBAHMX IMiJKUIO-aHTUKIIIHANEH. Y BEpUIMHI OPOKIIMHY, Ha 3aKiHYEHHSX IUHAMIYHO CHPSDKEHUX
MaricTpaJlbHUX HacyBiB, CpOpPMOBaHE Iepe/ioBe TEKTOHIYHE BisUIO CTHCKaHHS. B THITy TEKTOHIYHOTO OpOKJIHMHY, B
XIHTEpJaH/1i MOKPUBHO-CKJIT9aCcTOi CUCTEMH Ha KOPIHHI CKJIQI4aCTUX MMOKPUBIB HACYBaHHS yTBOPEHI TEKTOHIYHI
cyrypu. IlpaktnuHa 3HauymicTh. Po3poOka CTPYKTYpHO-KiHEMaTHYHOI MOJENI TEKTOHIYHOI iHBepcii 3aximHo-
JloHerpkoro rpabeHy JacTb 3MOTY YIOCKOHAIMTH TCOMMHAMIUHY MOJEbh TEKTOHIYHOI iHBepcil J[HimpoBChKO-
JloHenpKoro naneopudTy, Ha MiICTaBl YOr0 KOPUTYBATUMYTHCSI PEriOHAIBbHI CXEMU TEKTOHIYHOTO Ta HagToraso-
T'€0JIOTYHOTO PaHOHyBaHHSL.

Kmiouosi cnosa: {ninpoBcbko-JloHenbkuit naneopudr, JHimpoBchbko—J[oHellbka 3amaanHa, 3aximaHO-
JloHenbKkuit rpaOeH, TEKTOHIUHA IHBEPCis, KIHEMATHYHUN MEXaHi3M, METaOJOK-TEeKTOHIUYHUI IITaMII, OPOKJIHH
TIONIEPEYHOr0 BHUCYBAHHS, IIEPEIOBE TEKTOHIYHE BIsUIO CTUCKAHHS, I'€OJUHAMIYHI 30HM BUTHUCKAHHS Ta HarHi-
TaHHS reoMac.
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