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USE OF THE KINEMATIC METHOD FOR RECONSTRUCTION
OF STRESS FIELDS AND MECHANISMS OF THE STRUCTURE
DEVELOPMENT IN DONBAS (ON AN EXAMPLE OF THE WESTERN
CLOSURE OF THE HORLOVKA ANTICLINE)

Purpose. This study focuses on the analysis of structures and kinematics of the western closure of the
Horlovka anticline to present a general development mechanism and to determine whether the structural
complexity of the study area is consistent with a single regional stress field or not. Methodology. The kinematic
and structural data available for the study zone have been studied. Further, fault data, including both the fault
plane and slickenline orientations, and the sense of movement, have been studied by the kinematic analysis
method of O. Gushchenko to estimate characteristics of the mesoregional stress field. Local stress data have been
processed by the method for determination of general stress fields provide for reconstruction of main normal
stresses which are arbitrarily considered as regional stresses. Results. Strike-slip faults (NW-trending, dextral;
N-S and NE-trending, sinistral) prevail among the other faults. Mesoregional stress field characterized by
subhorizontal NW-SE maximum and NE-SW minimum principal axes, and apparently originated in Laramide
time of Alpine orogeny is shear type and the youngest for the Donets Basin. The pattern of a single structural
paragenesis of deformation elements of the study area, including a conjugate strike-slip fault system, dome-
shaped fold and longitudinal thrusts in its limbs, was developed due to the right-lateral displacements along the
longitudinal strike-slip fault system within the Main anticline paraxial part. Originality. Strike-slip faults and
large shear zone are revealed in the structure of the study area, and characterized its morphology, development,
and interaction of structural elements in zone of distributed shear deformation. The primary characteristics of the
stress fields of local and mesoregional level are reconstructed. Practical significance. Taking importance of the
results obtained by the kinematic method into account, applying of the methods based on reconstruction of
primary tectonophysical characteristics and restoration of deformation mechanisms will allow better prediction
of the small-scale faulting and outburstable zones.

Key words: stress field; kinematic method; slickenlines; strike-slip fault; shear zone; structural paragenesis.

Introduction in thick coal seams, together with geological mapping
and documentation of underground workings in detail,
allows to study geological structures on a true scale,
and to record morphology changes both all over the
planar surface and cross section.

The Main anticline of the Donets Basin is of great
interest as a subject of tectonophysical study not only

because of its structural complexity and development

Any kinds of geological forecast on various stages
of mining sequence should be based on explanation
of deformation mechanisms and history of the crust
part development. Key issues concerning its
reconstruction are: (1) what were the main directions
of active tectonic forces the geological structure at
different stages over geological time was formed

under; (2) which stress fields were active while the
geological structure were forming; and (3) what
deformation and dislocation distribution within the
structure are?

Tectonophysical study is the one of the effective
way to objectively estimate it by determination of
regularities of the stress distribution and development
of tectonic deformation, appearing within the crust. In
spite of having various kinds of modeling to solve
tectonophysical problems now, field tectonophysics
data may make an essential addition to the final
results. It should be noted that the surface and
underground mining used in layered sedimentary
deposits creates very favorable conditions for that.
For instance, application of longwall mining method
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mechanism, but also their effect on the safe high-
efficient exploitation of coal.

As one of the major segments of the Main anticline,
the Horlovka anticline is known, first and foremost, for
Nikitovka ore field occurred in the crest part of the fold.
Structures of the Nikitovka ore field were investigated
and mapped in detail by members of the Department of
Mineral Survey of Donetsk Polytechnic Institute, and
V. Korchemagin in particular, for a long time. Various
massif deformation elements were geometrized there,
determined its morphology and kinematics, and
reconstructed stress fields for many localities, mine
fields, deposits and the region as a whole.

After analyzing mapped structural forms of the
Nikitovka ore field he [Korchemagin, 1970] came to
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the conclusion that they are elements of the
deformation field with the certain hierarchy.
Longitudinal and diagonal faults, transversal fracture
zones, and dome-shaped folds complicated the crest
part of the anticline, as low structural order elements
after the Horlovka anticline, follow certain
regularities related to their an en echelon arrangement
which is clearly marked in the structure of the ore
field in contrast to randomly distributed tectonic
jointing (lower structural order).

Ilustrative example of this kind of arrangement is
a left-stepping en echelon of dome-shaped folds.
Dimensions of the folds depend on width of the crest
part of the anticline bounded by two opposite-dipping
faults in the central part of the ore field and by the
areas of sharp bedding curving towards the limbs. In
the horizontal plane they are located in the crest of
the anticline in places of maximum curving of its
hinge. It was observed that centers of uplifts shift
from the east to the west.

Besides dome-shaped folds, an en echelon
arrangement in structure was established for NW-
trending high-angle longitudinal faults (Secuschy,
Sophievsky-Novy, etc.) resulted in undulation of
morphology of their planes which are divided into
right-stepping linear fragments. Maximum strati-
graphic throws of these faults were observed within
the areas of their conjunction with dome-shaped folds
of the anticline crest. Striking along the crest of the
Horlovka anticline, these opposite-dipping faults
showed right-lateral strike-slip displacements from
structural and kinematic standpoints. Diagonal E-W-
trending high-angle faults with the reverse-fault type
maximum stratigraphic throws within the areas of
their conjunction with domes and minimum ones
within the anticline limbs also showed right-lateral
strike-slip displacements.

Submeridional transversal fracture zones, as fine
jointing bundles near one or two large ones, were
observed within the thick ore-bearing sandstones in
the southern limbs of dome-shaped folds and
interdome spaces. These fracture zones are arranged
in a right-stepping en echelon within the oblong crest
part of the anticline. Large transversal fractures
showed left-lateral strike-slip displacements. It should
be noted that the largest zones cross the crest part and
attenuate near longitudinal faults in the central part of
the crest or through obtuse pinching out in the
southern limb on the eastern part of the ore field.

The stress field reconstructed for Nikitovka ore
field is characterized by a subhorizontal NW-
plunging (330°) maximum principal stress axis o3
(maximum compression) and a subhorizontal SW-
plunging (245°) minimum principal stress axis o;
(maximum tension). The stress field axes are oriented
in directions diagonal to the Horlovka anticline, a
major ore-controlling structure, and symmetric to
second-order dome-shaped folds complicated the
crest of the Horlovka anticline [Korchemagin et al.,
1987; Sim et al., 1999; Gintov, 2005; Saintot et al.,
2003; Privalov et al., 2008]. Moreover, a o3 axis is
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invariably perpendicular to the dome-shaped fold
axes. The ore field structure was developed under
conditions of a special pulsating type of the massif
stress state, changing from uniaxial compression to
uniaxial tension and vice versa. This stress field that
apparently originated in Laramide time of Alpine
orogeny is the youngest for the Donets Basin
[Korchemagin et al., 1987].

According to the reconstructed stress field
characteristics, fault kinematics and orientation of
structural deformation elements, the Main anticline
are interpreted as over-fault fold, developed in the
Carboniferous ductile sedimentary series due to the
right-lateral displacements along the zone of the
Central Donets deep-seated fault, that also resulted in
the development of the structure of the crest of the
Horlovka anticline and Nikitovka ore field
[Korchemagin et al., 1987; Smishko, 2004].
Reflection of the Central Donets fault in present
geological structure of the study area is the Osevoy
thrust, traced along the whole length of the Main
anticline axis [Stovba et al., 2000; Maystrenko et al.,
2003; Saintot et al., 2003]. Those studies have shown
that all known deformation elements of the ore field,
such as morphology and kinematics of the faults,
position and orientation of the dome-shaped folds,
systems of transverse fissured veins, straightness of
segments of the longitudinal Sekuschy fault, are parts
of the structural paragenesis for right-lateral faulting,
and are consistent with a single regional stress field.

Purpose

Although the problems of deformation element
structural paragenesis, stress fields of local and regional
level, and also mechanism of the development of the
Main anticline western part, especially the area on the
east from Chernobugorskaya brachyanticline, were well
studied it should be pointed out that area of the western
periclinal closure of the Horlovka anticline is studied not
as well as Nikitovka ore field. Now it seems to be
possible to do because of new facts of the regional
geological structure, fault kinematics and stress field
characteristics, obtained through the structural and
tectonophysical works within Novodzerzhinskaya coal
mine field.

This study focuses on the analysis of structures
and kinematics of the western closure of the Horlovka
anticline to present a general development mechanism
and to determine whether the structural complexity of
the study area is consistent with a single regional
stress field or not.

The tasks necessary to reach that objectives are: (1)
to study kinematics, morphology, and age relations of
the faults; (2) to define structural pattern of the massif
deformation elements, and determine a mechanism of its
development; (3) to reconstruct basic characteristics of
stress-and-strain fields of local and mesoregional level;
and (4) to analyse an interaction between geological
factors and various tectonic structures, and basic
characteristics of stress-and-strain fields.
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Methodology

Tectonic stresses have been studied by the
O. Gushchenko’s kinematic method [Gushchenko,
1979; Sim, 2013]. The method used principles of
plasticity mechanics, in particular the Batdorf-
Budiansky’s plasticity theory, and postulated the
coincidence of the fault side slip direction with the
shear stress direction on the fracture plane. Graphic
algorithm for calculating the principal stresses and
evaluating the Lode-Nadai coefficient, determining
the shape of the stress ellipsoid and the ratio of
deviatoric components of principal stresses were
developed on this assumption. The input for the study
were field-measured orientation data for faults
and slickenlines from mine workings within

Novodzerzhinskaya ~mine  field (more  over
900 measurements), consisted of the orientations of
the fault planes and slickenlines, including the sense
of movement. Mesoregional level stress field
characteristics have been reconstructed by statistical
processing of local stereographical solutions. Local
stress data processed by the method for determination
of general stress fields provide for reconstruction of
main normal stresses which are arbitrarily considered
as regional stresses [Sim, 2000].

Results

The Main anticline, a major WNW-ESE-trending
(290-305°) symmetrical fold, extends 300 km
throughout the Donets Basin (Fig. 1).

Fig. 1. Location of the study area and Premesozoic sediment geological sketch map
of the Donets Basin (modified after Ministry of Ecology and Natural Resources of Ukraine, 2001).
Lower right: location map of Ukraine. The study area is pointed out by the square
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Towards the west of the Nagolny Ridge, it divides
into three right-stepping en echelon fold segments:
Olkhovatka-Volyntsevo and Horlovka anticlines,
Druzhkovka-Konstantinovka brachyanticline. Both
limbs of the fold dip generally steeply (60-65°), and
the crest of the fold, wide on the west and narrow on
the east, is faulted by reverse and strike-slip faults,
which trend parallel to the fold axis. The Horlovka
anticline is the most studied segment of the Main
anticline where lots of coal mines [Zabigailo et al.,
1994; Lukinov et al., 2008] and Nikitovka ore field
are situated. Nikitovka ore field is related to five
similar dome-shaped folds, 1 km length and 0.4 km
width, exposed in roughly equal intervals (1.4 km)
within the crest of the anticline.

The fold axes appear rotated at an acute angle,
typically 15-30° anticlockwise towards the Horlovka
anticline axis. Longitudinal faults of the Osevoy
thrust system separate these folds to the north and
south of the anticline crest part. Four larger dome-
shaped folds expose in roughly equal intervals (3—
3.5km) to the east and to the west of fold set of
Nikitovka ore field.

The Novodzerzhinskaya coal mine is the
westernmost one in the area of the western periclinal
closure of the Horlovka anticline. The Middle
Carboniferous (suites K to M) seams over the mine
field have been basically mined. In the study area, the
beds dip away from the crest of the anticline at an
angle of 30-35° on the periphery, which decreases to
10-15° near the crest. In strike, they vary from a little
west through a little north to south of east. The whole
region is traversed by an immense number of small-
scale faults. Their strikes have such a varying
directions, but the great number appear to follow the
three trends of sublatitudinal, submeridional, and
northwest. Two major faults divide mine field from
the anticline limbs: Almazny fault, NW-trending
high-angle fault with dip to the north, on the north,
and Glavny thrust, latitudinal fault with moderate
southward dip, on the south. Both of the faults show
displacements with a strong component of right-
lateral strike-slip.

The study area was divided into two domains
based on its structural complexity along the Osevoj
thrust: the first (D,), to the north, and the second (D,),
to the southwest (Fig. 2). D, domain geological
structure is relatively simple. Beds dip to the
southwest, and the amount of the displacement or
deformation is comparatively insignificant. In strike,
the beds are bounded by the Osevoy and Glavny
thrust planes on the west-northwest and south,
respectively.

On the contrary, D; domain structural pattern is
more complex. It is characterized by the plicative
dislocation structure severely complicated by the
faults. In their orientation, faults follow the three
trends of the northwest, west—northwest, and
longitudinal (N-S). NW- and N-S-trending high-
angle (75-80°) faults with dip to the northeast and
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west, respectively, while the dip of WNW-trending
faults is about 40° to the south—southwest (Fig. 3a).

Fig. 2. Simplified geological and structural map
of Novodzerzhinskaya mine field
(plan of level -502 m modified after
the Novodzerzhinskaya Geological Survey)

1-major coal seams; 2-faults with attitude of
dip; 3 - prospecting drills; 4 —structural domain
boundaries

To form a better view of D; domain structural
pattern it was also subdivided into two subdomains:
the eastern (D;g), and western (Dyw). The most
important fault system in the D;g subdomain is the
large shear zone 300 m width, a NW-trending set of
faults consisting of several parallel high-angle (70—
80°) fault planes with dip to the northeast that can be
followed for 500-800 m over the domain area
(Fig. 4). It is traced to the east into the crest of
the Horlovka anticline where it merges into
the Osevoj thrust. The en echelon NW faults are
composed of right-stepping segments that imply
aright sense of movement. The segment set has
regular spacing of 100-150 m. The slickenlines
plunge gently to the southeast, giving predominantly
dextral-normal oblique-slip faults.

The area between the NW-trending faults is
traversed by the NNE-trending set of sinistral-normal
oblique-slip faults consisting of several parallel high-
angle fault planes with 5-7 m of stratigraphic throw.
In strike, they can be followed for 400 m, and are
commonly bounded by the former fault planes.
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Fig. 3. D; domain structural data (all
stereographic plots in this paper are upper-
hemisphere projections):

(a) contouring of poles to faults; Osevoj thrust zone:
(b) contouring of poles to faults, (c) contouring of
poles to slickenlines and grooves. Arcs of great and
small circles shown by dashed lines. Poles to those
circles shown by solid circles. DN, data number; CI,

contouring interval

Fig. 4. A structural pattern of the D; domain shear
zone (copy from a plan of level -502 m according to
the Novodzerzhinskaya Geological Survey data)
1-argillites and  aleurolites; 2 — sandstones;
3 — limestones; 4 — coal seams; 5 — faults with sense
of slip, dip direction and dip angle of the fault;

6 — attitude of bedding; 7 — inrushes

From kinematic and structural standpoints, these
two fault sets, NW (dextral normal-oblique) and NE
(sinistral-normal oblique), may be inferred as a
conjugate strike-slip fault system.

An important point in the context of geological
structure of the Djydomain is dome-shaped fold
which is not observed on the present topography and
becomes readily apparent at more than 450 m depth
below the surface. Periclinal closure and the north
limb of the fold are best exposed on the current
mining level and its south limb cuts by set of low-
angle faults of the Osevoj thrust system.

The fold has gently plunging (20° hinge-line
which plunges to the west and south-dipping nearly
upright (82°) axial plane. The south limb of the fold
dips 18° to the west, and the north limb dips steeper
(35° than the south one to the north-northwest.
According to dimensions, geometry and spatial
orientation, the observed fold is similar to those of
Nikitovka ore field.

In contrast to the shear zone, the D;z domain
faulting style is mainly defined by WNW-trending
faults of the Osevoj thrust system, parallel to the
dome-shaped fold axis. Two sets of WNW-trending,
N- and SSW-dipping, low-angle (20-30°) thrust faults
with the stratigraphic throw of up to 20 m on some of
them have been observed there. Slickenlines are
elongated parallel to the dip direction. In addition to
the low-angle thrusts, network of numerous secondary
high-angle faults is developed on both the hanging
and footwalls of the thrusts. Relatively large and
extensive of those are: NW-trending high-angle (75°)
faults with 3—4 m of stratigraphic throw. The two sets
of small high-angle (55-70°) faults with the
stratigraphic throws of a few decimeters to a couple of
meters are mainly developed within the footwalls of
the main NW-trending faults. In strike, they appear to
follow the two trends of N-S and NE. These faults of
comparatively small extent in strike, developing as
fractures a few decimeters to a couple of meters away
from the plane of the main fault, reach a maximum
stratigraphic throw in some meters, and then attenuate
completely in 20-30 m in strike. Although these
thrust-related faults have different kinematics, one
with normal movement and the other with a strike—
slip movement, along NW- and NE-trending faults,
lateral displacement prevails, and right-lateral slip
along the former faults and left-lateral slip along the
latter is the rule.

On equal-area plot, as shown in figure 3b, poles to
the fault planes, clustering around several distinct
maxima, distribute along a great circle which
corresponds to the Osevoj thrust plane. A slickenline
analysis also shows the symmetry of the linear
elements relatively to the Osevoj thrust plane
(Fig. 3c). There are three circles on equal-area plot,
where one, great circle, corresponds to the trace of the
main fault plane, and two other, small circles, have a
common axis, lying in the thrust plane.
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According to the foregoing data, movements on all
of these faults at the D;z domain most likely would
have existed due to general displacement of the
massif along the main fault plane.

Tectonic stresses in the massif localities have been
studied by the kinematic method [Gushchenko, 1979;
Sim, 2013]. The input for the study were field-
measured orientation data for faults and slickenlines
from mine workings within Novodzerzhinskaya mine
field, consisted of the orientations of the fault planes
and slickenlines, including the sense of movement.
Mesoregional level stress field characteristics have
been reconstructed by statistical processing of local
stereographical solutions. Local stress data processed
by the method for determination of general stress
fields provide for reconstruction of main normal
stresses which are arbitrarily considered as regional
stresses [Sim, 2000].

Fig. 5. Stress fields of Novodzerzhinskaya mine

(ato c) and Nikitovka ore field (d)
1 - minimum principal stress axis of local (a) and
mesoregional (b) level; 2 — maximum principal stress
axis of local (a) and mesoregional (b) level; 3 — planes
of principal stress axes; 4 -boundaries of
compression and extension cones; 5-planes of
bedding (a) and Osevoj thrust (b)

There have been determined that maximum stress
axes are concentrated in upper left (NW) and in
diagonally opposite (SE) sector of the stereogram, and
minimum stress axes, on the contrary, concentrated in
upper right (NE) and lower left (SW) sectors (Fig. 5).
On mesoregional level, the reconstructed stress field
is shear type and characterized by a NW-SE, 320-
330° and 140-150° subhorizontal principal comp-
ression axis and subhorizontal NE-SW, 50-60 and
230°-240°, principal extension axis.
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However, despite the persistent general orientation
of the principal stress axes, some differences in its
orientation within the domains have been revealed.
For example, in the D, domain, as shown in figure 5c,
o; plunges at a low angle southwestward
(322°,30°SW) and o3 is northeast and horizontal
(50°, 5°SE), lying at average bedding plane of this
domain. In the Dy subdomain, o; and o3 plunge
moderately to the northeast (155°, 24°NE) and
northwest (60°, 20°NW), respectively, also lying at
nearly average bedding plane of this subdomain
(Fig. 5a). In the D;g subdomain, o; and o3 plunge
moderately to the southwest (320° 28°SW) and
northwest (60°, 18°NW), respectively, but the o5 axis
is located near to bedding plane and o; is lying at the
plane of the Osevoj thrust fault (Fig. 5b).

The close agreement of the stress field reconstructed
for the study area and Nikitovka ore field strongly
suggests one origin and one stress field that resulted in
present-day structural pattern (Fig. 5d). This stress field
that apparently originated in Laramide time of Alpine
orogeny is the youngest for the Donets Basin.

The above data suggest the shear zone revealed in
the D,w subdomain is the direct extension of the
regional right-lateral displacement within the Main
anticline paraxial part. Conjugate strike-slip fault
system was formed due to the right-lateral displace-
ments that originated in final stages of Alpine
orogeny. Horizontal displacements of the sediment
masses to the west at the south limb of the anticline
were accompanied by a compression in near-horizontal
plane. It resulted in the longitudinal bending of the
sediment masses accompanied by formation of the
dome-shaped fold and sublatitudinal thrust faults
developed at the limbs of the fold. Horizontal
displacements at the walls of thrust faults resulted in
formation of normal oblique-slip faults which might
have developed as normal faults subsequently.

A structural pattern of the deformation elements of
the Main anticline western closure indicated above
may be interpreted as a single pattern of structural
paragenesis developed due to the right-lateral
displacements along the longtitidinal strike-slip fault
system within the Main anticline paraxial part.

Thus, the right-lateral fault system and the whole
right-lateral fault-related paragenesis of dislocations
are traced outside the Nikitovka ore field limits into
the Main anticline periclinal closure area. There was
no polymetallic ore mineralization except few shows
of ore, but taking into account the young age of these
dislocations, it cannot be eliminated that their
geodynamic activity will be shown as rock bursts, gas
blowers, and roof falls under deep mining conditions.

Originality

Strike-slip faults and large shear zone are revealed in
the structure of the study area, and characterized its
morphology, development, and interaction of structural
elements in zone of distributed shear deformation. The
primary characteristics of the stress fields of local and
mesoregional level are reconstructed.
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Practical significance

Analysis of characteristics of horizontal stress distri-
bution under shear dislocations is of primary importance
for safe and efficient organization of underground deep
mining where horizontal stresses can exceed vertical ones
related to geostatic pressure in some regions of upper part
of the Earth’s crust at a depth of 2 km, and therefore it is
of importance in outburst zones initiation. The results
obtained by the kinematic method based on reconstruction
of primary tectonophysical characteristics and restoration
of deformation mechanisms will allow better prediction of
highly outburstable zones related to the local massif
volumes with strike-slip faulting or unstable transitional
(oblique-slip faulting) type fields, where the deformation
had been going under conditions of a special pulsating
type of the massif stress state, changing from uniaxial
compression to uniaxial tension and vice versa
[Korchemagin et al., 2006; Beseda et al., 2007]. In
addition to that it makes the prediction of the small-scale
faulting more accessible, owing to the numerous well-
known facts about strike-slip systems, their morphology
and structural paragenesis, according to modeling and in-
situ observations data, that allow to definitely identify and
single out them among the other fault types.

Conclusions

Strike-slip faults (NW-trending, dextral; N-S and
NE-trending, sinistral) prevail among the other faults
within the study area. Mesoregional stress field,
characterized by subhorizontal position of NW-SE-
oriented maximum principal stress axis and NE-SW-
oriented minimum principal axis is shear type. This one
that apparently originated in Laramide time of Alpine
orogeny is the youngest for the Donets Basin. The
pattern of a single structural paragenesis of deformation
elements of the study area, including a conjugate strike-
slip fault system, dome-shaped fold and longitudinal
thrusts in its limbs, was developed due to the right-lateral
displacements along the longitudinal strike-slip fault
system within the Main anticline paraxial part.

These results which have just been explained
briefly, may allow forecasting to be made of structural
patterns of deformation structures that forms in right-
lateral shear zones at deeper mine levels.

References

Beseda A. P., V. A.Dudnik, V. A.Korchemagin,
I. O. Pavlov. Features of the paleotectonic stress
fields in outburstable zones of Donetsk and
Makeevka and Central regions of Donbas.
Transanctions of DonNTU. Mining and geological
series. 2007, Isssue 6 (125), pp. 19-23. (In Russian).

Crustal-scale pop-up structure in cratonic lithosphere:
DOBRE deep seismic reflection study of the
Donbas fold belt, Ukraine / Y. Maystrenko,
S. Stovba, R. Stephenson, U. Bayer, E. Menyoli,
D. Gajewski., C. Huebscher, W. Rabbel, A. Sa-
intot, V. Starostenko, H. Thybo, A. Tolkunov //
Geology, 2003, Vol. 31, pp. 733-736.

Gintov O. B. Field tectonophysics and its application
to the studies of deformations of the Earth’s crust
of the Ukraine. Kiev, Phoenix Publ., 2005, 572 p.
(In Russian).

Gushchenko O. I. The method of kinematic analysis
of destruction structures in reconstruction of tectonic
stress fields. In: Fields of stress and strain in the
lithosphere. Moscow: Nauka, 1979, pp. 7-25.

Korchemagin V. A. Fissure tectonics, mechanism and
history of the development of the structure of the
Nikitovka ore field. Doctoral dissertation. Moscow,
1970, 150 p.

Korchemagin V. A., Yemets V. S. Distinctive features of
development of the tectonic structure and stress fields
of the Donets basin and the Eastern Azov region.
Geotectonics, 1987, Vol. 21, pp. 231-237 (In Russian).

Korchemagin V. A, I. O.Pavlov, V. A. Dudnik
Structural and tectonophysical location of outbursts
on Bulavinskaya mine field (Central Donbas).
Transanctions of DonNTU. Mining and geological
series. 2006, Issue 1 (111), pp. 44-50. (In Russian).

Lukinov V. V., Pimonenko L. I. Tectonics of
methane-coal deposits of the Donbas. Kiev: Nauk.
Dumka, 2008. 350 p. (In Russian).

Paleostress field reconstruction and revised tectonic
history of the Donbas fold and thrust belt (Ukraine
and Russia). A. Saintot, R. Stephenson, A. Brem,
S. Stovba, V. Privalov. Tectonics. 2003, Vol. 22,
no. 5, pp. 13-39.

Privalov V. A. Panova O. A. Strike-slip faulting and
block rotation in the Donetsk Basin. 3rd EAGE
International Conference and Exhibition on
Geosciences — Geosciences: From New Ideas
to New Discoveries, St. Petersburg. 2008,
available at: http://www.researchgate.net/publication/
280831511 B029_Strike-slip_Faulting_and
Block_Rotations_in_the Donets_Basin

Sim L. A. The impact of global tectogenesis on the
most recent state of stresses of platforms in
Europe. In: M. V. Gzovsky and development of
tectonophysics. Moscow, Nauka Publ., 2000, pp.
326-350 (in Russian).

Sim L. A. Overview of the state of knowledge on
paleotectonic stresses and their implications for
solution of geological problems. Geodynamics &
Tectonophysics, 2013, 4 (3), pp. 341-361, available at:
gt.crust.irk.ru/index.php/jour/article/  download/67/69
(In Russian).

Smishko R. M. Main features of the tectonics of the
central part of Donbas. Visnyk Lviv. Univ. Ser.
Geol., 2004, Is. 18, pp. 143-153 (In Ukrainian).

Stovba S. N. Stephenson R. A. A comparative
analysis of the structure and the history of the
formation of the SE Dnieper-Donets Basin and the
Donets folded fabric. Geophys. Journal, 2000,
Vol. 22, Ne 4, pp. 37-61 (in Russian).

Structures associated with inversion of the Donbas
Foldbelt (Ukraine and Russia). A. Saintot, R. Ste-
phenson, S. Stovba, Yu.Maystrenko. Tecto-
nophysics, 2003, Vol. 373, pp. 181-207.

The neotectonic stress field pattern of the East European
Platform. L. A. Sim, V. Korchemagin, A. Frischbultter,
P. Bankwitz.  Zeitschrift ~ fur  Geologische
Wissenschaften, 1999, 27 (3-4), pp.161-181.

Zabigailo V. E., Lukinov V. V., Pimonenko L. I. Tec-
tonics and mining and geological conditions of
Donbas coal deposits mining. — Kiev : Nauk.
Dumka Publ., 1994, 150 p. (in Russian).

53



Ieomunamika 2(19)/2015

O. B. HIKITEHKO?, O. T'. YEPHUIII?

! Nonenpkuit HaliOHATBHIH TeXHiYHMH yHIBEpCHTET, Bys1. ApTema, 58, JloHelsK, Ykpaina, 83001, ten. +38(062)3010964,
enektponHa rnomrra paleontologist@yandex.ua

ZZ[aneKocxi/:[HHﬁ (benepanbuuii yHiBepcuret, [mkenepHa wmkoda, Byn. CyxaHosa, 8, Bnagusoctok, Pocis, 690650,
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3ACTOCYBAHHS KIHEMATUYHOI'O METO/TY J11 PEKOHCTPYKIIII ITOJIIB HATIPY)XXEHb
TA MEXAHI3MIB CTPYKTYPOYTBOPEHHS V JOHBACI
(HA TTPUKJIA AT BAXITHOT'O 3SMUKAHHS T'OPJIIBCHKOI AHTUKIITHAJII)

Merta. Bi3HaueHHS YMOB Ta MEXaHi3My PO3BHTKY T'€OJIOTTYHOI CTPYKTYPH 3aXiTHOTO 3MHKaHHS | OpiiBCBKOT
anTrKIiHAT. MeToauka. [leTayibHe KapTyBaHHS 3 €JIEMEHTAMU CTPYKTYPHO-MOP(OJIOTTHHOTO aHAII3Y YCiX BITOMHX
TEKTOHIYHHX €JIEMEHTIB PaliOHy Ta TEKTOHO(I3MIHI METOIM aHANII3y TPIIIMHHO-PO3PHBHUX CTPYKTYp. Pe3yjabTaTu.
BcraHOBJICHO, IO cepel PO3PHUBIB PI3HOrO CTPYKTYPHOTO PiBHS MOMIHYIOTh 3CyBH (TiBHIYHO-3aXifHI — MpaBi,
TMBHIYHO-CXI/HI Ta CyOMepHIiOHabHI — JTiBi). BHIIiIeHO paBO3CYBOBHIA CTPYKTYPHHMIA IapareHe3nuc ae(opMartifHmx
€JIEMEHTIB CTPYKTYPHU 3aXiJHOro 3MUKaHHS [ OpIiBChbKOI aHTHKIIHAJI, IO MICTHTh y COOl KOMILIEKC CIIPSDKEHUX
MBHIYHO-3aXiJHAX Ta MEPUAIOHATBHUX PO3PUBIB, OpaXiaHTHKIIHAJIBHY CKIAIKy APYroro MOPSAKY, Kpuiia sSKOi
YCKNIQJIHEHI HAcyBaMH, IO OPI€HTOBaHI TOB3JOBX OCI TOJIOBHOI CKJIQ[UacToOi CTPYKTYpH IIEpIIOTO TOPSIKY.
BcraHoBIIeHO, IO 32 IPOCTOPOBOIO OPIEHTALIEI0 OCi TOJOBHUX HOPMAIBHHX HAIPY)KCHb BIJHOBIICHE ITOJIE HAIPY-
JKEHb € 3CYBOBMM Ta Haiimonoammm Juisi JloHelpkoro OaceiiHy, 1aToBaHUM JIapaMiiicbKoro (a3oro albMiichbKoro
TekToreHe3y. HoBu3Ha. BusiBiieHO 3CyBH Ta 3CyBOBI 30HH, OXapaKTEPH30BAHO iX MOPQOIIOTi0, CYITyTHI Aedopmartii
Ta MexaHi3M iX QopMyBaHHs. BiJHOBIIEHO TOJIOBHI XapaKTEPUCTHKU TOJSI HANpPYXKEHb JIOKAILHOIO Ta ME30-
perioHanbHOTO piBHA. [IpakTHYHA 3HAYYymicTh. BrpoBamKeHHs y IPAKTHKY TEOJ0rOpO3BiTyBabHUX Ta Te0JI0ro-
eKCIUTyaTalifHuX poOIT HAYKOBHX METOJIB MPOTHO3Y TiPHHYO-TEOJIOTIYHUX YMOB, II0 3aCHOBaHI Ha PEKOHCTPYKIIT
TOJIOBHUX TEKTOHO(I3MYHMX MMapaMeTpiB Ta BiATBOPEHHI MEXaHi3MiB JedopMariifHoro mpormecy, IacTb 3MOTy
e(eKTHBHIlLIe IIPOrHO3yBaTH 30HK JIPIOHOAMILTITY/IHOT TEKTOHIYHOI ITOPYIIEHOCT] Ta BUKHUIOHEOE3IIe4HI 30HH.

Kniouosi cnosa. mone HanpyXeHb, KiHEMAaTHYHMH METOX, ILITPUXM KOB3aHHS; 3CyBHAa 30HA; 3CYB;
CTPYKTYpPHHI MapareHe3uc.

A. B. HUKMTEHKO?, O. I'. YEPHBIIII?

1[[0Heu1<1/n71 HAIMOHAJIBHBIN TEXHUYECKUM YHUBEpCUTET, yiI. Aprema, 58, Jlonenk, Ykpauna, 83001, Ten. +38(062)3010964,
anektpoHHas noyra paleontologist@yandex.ua

ZI[anLHeBOCTquHI?I (dhenepanbHbIl yHUBepcHuTeT, IHXKeHepHas mkodia, yi. CyxaHosa, 8, Bnamuoctok, Poccnst, 690650,
ten. +7(914)0712799, snekrponnas noura xanfia@yandex.ua

[MPUMEHEHUE KUHEMATHUYECKOT'O METOJIA /151 PEKOHCTPYKITUU ITOJIEM HATIPSIKEHUIM
N MEXAHU3MOB CTPYKTYPOOBPA3OBAHNS B [IOHBACCE
(HA TTPUMEPE 3ATIAJTHOT'O 3AMBIKAHUN I 'OPJIOBCKOU AHTUKIIMHAJIN)

Heas. OmpenencHue yCIOBUM M MEXaHM3Ma Pa3BUTUSL TE€OJOTMUYECKON CTPYKTYphl 3alaJHOrO 3aMbIKAHUS
T'oprnoeckoit anTrkMHATH. MeToauka. JleTanbHoe KapTUPOBAHUE C AIIEMEHTaMH CTPYKTYPHO-MOP(OIOTHIECKOTO
aHaJM3a BCEX M3BECTHBIX TEKTOHWYECKUX 3JIEMEHTOB paliloHa M TEKTOHO(HM3HUYECKHE METOJbI aHan3a TPEIMHHO-
Pa3pBIBHBIX CTPYKTYp. Pe3yabTaTbl. YCTaHOBIEHO, YTO CPEIU Pa3pbIBOB Pa3IMYHOTO CTPYKTYPHOTO YPOBHSI 37€Ch
JOMHHHPYIOT CIBUTH (CeBepO-3amaiHble — MPaBble CIBUTH, CEBEPO-BOCTOUHBIC U CYOMEpUIHOHAIBHBIC — JICBBIC).
BeizeneH mpaBOCABHIOBBIM CTPYKTYPHBIM TapareHe3nc Ie(OpMAalMOHHBIX 3JIEMEHTOB CTPYKTYpbhI 3alaJHOro
MIEPUKIIMHAIGHOTO 3aMbIKaHHsl [ OpIIOBCKOW aHTUKIIMHAIM, BKIIIOYAIOMINNA B ce0sl KOMIUIEKC CONPSDKEHHBIX CEBEPO-
3amafHbIX ¥ MEPUAHOHAIBHBIX Pa3phIBOB, OPaXHaHTHKIMHAIBHYIO CTPYKTYPY BTOPOTO HOPSIKA, KPBUIbS KOTOPOH
OCJIO)KHEHBI HA/IBUTOBBIMH CTPYKTYPaMH, OPHEHTHPOBAHHBIMH IIPOAOJBHO OCH TJIaBHOW CKJIaI4aToOld CTPYKTYpHI
MEpPBOr0 MOpsiKa. YCTaHOBIEHO, YTO TI0 IPOCTPAHCTBEHHOM OPUEHTUPOBKE OCEH IVIABHBIX HOPMAaJbHbBIX
HaNpsHKEHUH BOCCTAHOBJIEHHOE MOJE HAMPSOKEHUI SIBISIETCS CIBUTOBBIM M CaMbIM MOJOABIM A JlOHEKoro
OacceifHa, TAaTHPYIONMMCS JapaMHUHCKON (pa3oii anpmuiickoro TekroreHe3a. HayuHasi HoBHM3HA. BeineneHsl B
T€OJIOTMYECKON CTPYKType H3y4aeMoro paioHa CIOBUTHM M CIBHIOBBIE 30HBI, ONKCaHAa HMX MOPQOJIOTHs,
COITyTCTBYIOLIME AehOpPMAIMM M MEXaHU3M HMX 00pa30BaHMs. BOCCTaHOBIEHBI OCHOBHBIE XAPAaKTEPHCTUKH OIS
HaNnpsHKeHUH JIOKAJIBHOTO M Me30perHoHanbHOro ypoBHs. IlpakTudeckasi 3Ha4MMoOcTh. BHenpeHue B NMpakTHKY
T€O0JIOrOpa3BEIOYHbIX M T'OPHO-IKCIUTYaTallIOHHBIX PabOT HAYYHBIX METOZOB MPOTrHO3a TOPHO-TEOJIOTHYECKUX
YCIIOBHI, OCHOBaHHBIX HA PEKOHCTPYKIMH OCHOBHBIX TEKTOHO(M3MYECKHX IIapaMeTpoB M BOCCTaHOBJICHHH
MEXaHMU3MOB JIe(OPMAIFIOHHOTO TIPOIIecca, IO3BOIHT Oosee A(PpHEeKTUBHO MPOrHO3UPOBATE 30HBI METIKOAMITATY THOM
TEKTOHUYECKOI HapyIIEHHOCTH M BEIOPOCOOIIACHBIE 30HBI.

Kniouegvie cnoea: mosne HanpsDKEHUH; KMHEMAaTHYECKHH METOX; 3€pKala CKONBXCHUS, CABUIOBas 30HA,
C/IBUT; CTPYKTYpHBII MapareHesuc.
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