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SEISMICITY AND THE STRESSED STATE
OF THE STAROBIN POTASSIUM SALT DEPOSIT IN BELARUS

Pur pose. To carry out the investigations in the the East European Platform southwest with a special emphasize
made on the Soligorsk region, where the Starobin deposit of potassium salts of the Late-Devonian age is located.
The interest of scientists to just this region is explained by the fact that a swarm of crustal earthquake foci is
restricted within this deposit area, which isin marked contrast to other seismic events that are few and far between
and rather evenly distributed over the other territory of Belarus. M ethods. The stressed state was reconstructed for
the studied region using methods. seismotectonic method with the use of data of earthquake source mechanisms;
tectonophysical method, based on the analysis of geometry of Mesozoic-Cenozoic sedimentary rock fracturing.
Changes of the environment stressed state as a result of rock extraction and redistribution served as a mechanism
triggering a swarm of earthquakes at Boundaries of rather large tectonic blocks in deep fault zones located within
the deposit region. Results. A team of the Russian and Belarusian scientists undertook some years ago joint
geodynamic investigations for the project entitled “ Study of the lithosphere stressed state and seismicity in the East
European Platform (EEP) southwest” under financial backing of the Russian and Belarusian Funds of Fundamental
Investigations. Some of the results obtained were aready reported [Belousov et a., 2006a, 2006b; Aronov et .,
2009]. The investigations was carried out in the western part of East European platform with a specia emphasize
made on the Soligorsk region, where the Starobin deposit of potassium salts of the Late-Devonian age (D3 fm,
Famennian stage) is located. The fact of local seismicity instrumentally recorded in the Starobin deposit region
againgt atotal absence of seismic events for severa last decades over the most part of Belarus suggests the recent
activation of faultsin the Soligorsk region. Scientific novelty and practical significance. The stressed state of the
geological environment caused by the rock extraction and deposition has been continuousdly changed and can be
obvioudly a reason to suggest the induced nature of earthquakes observed. Seismotectonic deformations in the
studied region are found to be well correlated with numerous digunctive deformations manifested at the most
recent stage of evolution. The seismotectonic environment of shear deformation with evidences of submeridional
compression and, respectively, sublatitudional extension appears to be typica of the northwestern part of the
Pripyat Trough. Beginning from the Late Pleistocene till the present the maximum compressional axis has been
oriented NNW, that was determined from the earthquake source mechanisms. The investigations performed showed
some evidences of a considerable activation, which had occurred in the deposit region in the Late Cenozoic, when
the velocity of vertical movements increased and their direction changed in some faults. Amplitudes of dip in these
faults were as high as 30 m and more for the last 25-28 million years.
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Introduction

Seismicity of the territory

The interest of scientists to the region under study
is explained by the fact that a swarm of crustal
earthquake foci is restricted within this deposit area,
which is in marked contrast to other seismic events
that are few and far between and rather evenly
distributed over the other territory of Belarus (Fig. 1).

The territory of Belarus is Stuated in the west of the
ancient East European Platform (EEP), which involvesthe
Baltic and Ukrainian Shidds, Russan and Volyn-Azov
plaes and is rated as a low-magnitude seismic zone
according to the seismotectonic zoning. Bearus, the Baltic
States and the western regions of Russia comprise the

single seismotectonic region described by the similar
evolution and common recent geodynamic conditions.
The region shows a rather low seismic activity, however,
ome seismic events with a magnitude M<55 were
recorded within its limits [Aizberg et d., 1997; Aizberg et
., 1999; Aronov et d., 2003; Aronova, 2007].

The seismicity of the territory of Belarus has been
studied in more details in recent years. In doing so the
results of continuous instrumental  observations
presented in bulletins of seismic stations since 1965 till
the present time were used. After andlysis and
generdlization of the data from seismological bulletins
and with the revealed historical earthquakes taken into
condderation the Catalogue of earthquakes of the
territory of Belarus since 1887 till 2012 was compiled.
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Fig. 1. The seismicity of the western
part of the East European Platform

The Catalogue includes 1,327 seismic events with
M<45 among which there are four historical
earthquakes of 1887, 1893, 1896, 1908. The
Catalogue of earthquakes of Belarus since 1887 till
2012 was used as a basis of the Map of epicenters of
seismic events of the territory of Belarus. The major
pat of the Catalogue includes the data of
instrumentally recorded events that are presented in
the seismological bulletins of the Centre of
Geophysical Monitoring of the National Academy of
Sciences of Belarus. This Catalogue was compiled to
involve al the seismic events with magnitude M>3.0
without exception beginning from 1965, and those
with magnitude M>1.0 beginning from 1983 for the
Soligorsk mining region. The minimum level of
earthquake magnitudes was not specially specified,
since the estimates are not single-valued and being
converted to the MLH magnitude taken as the main
one like in «Summary Catalogue of earthquakes of
the East European Platform» [Aronov et a., 2007]
exhibit an error as great as a unit of magnitude. The
unification of magnitude values of relatively small
seismic events included in the Catalogue is a very
complicated problem, which will be the subject of
special investigations in the near future. In this
context the Catalogue compiled should be considered
as afirgt, but not final stage of works for solving this
problem.

According to division of the western part of EEP
into seismotectonic regions, the territory of the
Starobin deposit of potassium sdlts is related to the
Pripyat potentially seismic super zone with a
magnitude M=4.0 and a focus depth H=5 km
[Garetsky et a., 1997].

Purpose
To carry out the investigations in the the East
European Platform southwest with a specia
emphasize made on the Soligorsk region, where the
Starobin deposit of potassium salts of the Late
Devonian age is located. The interest of scientists to

just this region is explained by the fact that a swarm
of crustal earthquake foci is restricted within this
deposit area, which is in marked contrast to other
seismic events that are few and far between and rather
evenly distributed over the other territory of Belarus.

Methods

The stressed state was reconstructed for the
studied region using methods:

seismotectonic method with the use of data of
earthquake source mechanisms;

tectonophysical method, based on the analysis of
geometry of Mesozoic-Cenozoic sedimentary rock
fracturing.

Changes of the environment stressed state as a
result of rock extraction and redistribution served as a
mechanism triggering a swarm of earthquakes at
Boundaries of rather large tectonic blocks in deep
fault zones located within the deposit region.

Results

Tectonic setting and geological history
of the Starobin Potash Deposit

The Starobin potassium salt deposit is rated third
in the world in the sylvinite ore reserves and output.
The reserves at individual mines can be utilised
another 20 to 115 years. The deposit is located within
the zone of junction of the Pripyat Trough and
Belarussian Anteclise. Structurally, it is a flat sheet
deposit. Potassium salts occur inside the rock salt
beds (Fig. 2). Sdliferous strata in the Starobin deposit
are inter-bedded members of potassum salt and
carbonate-clayey rock, as well as of sandstone and
siltstone layers.

According to Belarusian geologists [Makhnach et
a., 2001] the Starobin deposit had been formed 300
million years ago, at the end of the Devonian period.
The present-day Polessic territory was occupied at the
time by a shalow sea with vast lagoons. Intense
evaporation and vertical movement acting together in
the Starobin region were responsible for the
deposition of sodium and potassium salts alternated
with clayey-carbonate beds. According to the data
available the axis of the maximum horizontal
compression (Sy, me) during the period of salt
accumulation was oriented towards NNE at an
azimuth of 10-15° [Belousov et a., 20063, 2006b].

The deposit territory is of clearly defined block
structure. It is bounded by the sub regiona
Liakhovichi and Glusk faults with vertical movement
amplitudes ranging from 150 to 350 m on the north,
and by a set of faults forming the Southern tectonic
zone on the south. The Central, North-Western,
Northern (Guliayevo) faults are running immediately
within the deposit and divide the territory into the
eastern, central, western and northeastern block.
Mining works at the Starobin deposit of potassium
salts started in the early sixties of the past century. At
present, four potassium mining works are operating
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and the fifth one is under construction. The Il and 111
potassium horizons located at depths from 400 to
1000m. The tota thickness of impermeable layers
ranges from 210 to 250m. The potassium horizon |1
and the lower sylvinite bed of the horizon IIl are
being worked out. At present the potassium ore is
recovered at four mining fields which are bounded
by tectonic blocks and only in the southern flanks
of the deposit — by pinching-out potassium
horizons. The Il potassium horizons occur in the
depth range from 250 to 700 m, the Ill potassium
horizons —from 350 to 1000 m.

Fig. 2. An exposure of interbedded potassium
(red colour) and rock salts of the Starobin deposit
at adepth of ~ 670 m (Dr. Sh.A. Mukhamediev)

In the region of the Starobin deposit the crystalline
basement occurs at depth of 1700-2100 m. A
thickness of sub salt clayey-marlaceous deposits
varies between 230 and 560m. Mining geological
conditions of extraction of the second and third
potassium horizons in general are quite favourable.
The roof rocks are rather rigid and are prone to
fracturing, the soil is swelling. Various systems of
mining development work are used at the deposit
fields. Extraction of minerals at the first stage of
deposit mining began with room mining systems on
rigid pillars. A few methods of room mining were
used, which was due to insufficient knowledge of
mining geological and hydrogeological conditions.
The main methods of room mining a the Starobin
deposit are described in [Yermolenko et a., 1993;
Tomchin et a., 1998]. The man-caused influence
from mining potassium horizons and rock salt beds
can be seen in appearance of shift troughs on the
earth’s surface, deformation of buildings and
constructions.When potassium ores were mined in
the Starobin deposit region a number of geological
features was revealed, such as: rock fissuring, zones
of rupture dislocations, zones where sylvinite was
replaced by potassium sadt in productive beds,
subsidence troughs and their associated gas-dynamics
phenomena, squeezing-out brine inflows into mine
works [Vysotsky et al., 2003]. Long term potassium
extraction also causes geomechanica and
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geodynamic changes in the Soligorsk mining region,
which in its turn contribute to increasing number of
induced earthquakes [Aronov et al., 2003].

The seismic monitoring

As to induced earthquakes, the first of them was
recorded in 1978 (M=3.0, 1,=V) by the seismic station
“Minsk” located at a distance of 170 km from it.
Continuous instrumental seismic observations in the
deposit region were carried out after 1983 by
equipment with short period seismographs. A seismic
network was installed in 2004, and the information
was transmitted into computer. Each station was
instrumented with three-component  short-period
seismic detectors with capacitance-type transducer
and magnetic-electrical feedback. A reception range
was at least 25 km. Part of seismic stations has been
installed in mining workings at depths ranging from
400 to 800 meters.

In different time periods the number of seismic
stations changed from 1 to 6. Accuracy of epicentre
coordinates determination taking into account a
detailed study of the environment structure ranges
within £ 1 km, and the foci are located at a depth of
0-5km.

As a result of long-term seismic monitoring the
database was compiled. It contains:

e genera geological and  geophysical
information on the territory under monitoring, specific
data on the seismograph network, tectonic blocks,
velocity models, seismic wave travel time curves, etc;

e digital seismograms of recorded seismic
events, arrival times and amplitudes of seismic
phases, maor wave groups with maximum
amplitudes, parameters of foci of seismic events as
well as some other parameters, etc;

e the main results of interpretation, i.e. space
and time, energy.

The data are considered to be most important for
studying geodynamics of the Soligorsk industrial
region.

The fact of loca seismicity instrumentally
recorded in the Starobin deposit region against a total
absence of seismic events for several last decades
over the most part of Belarus suggests the recent
activation of faults in the Soligorsk region. Since
1983 the whole seismic network recorded more than
1,200 seismic events of the energy classes K=4.0-9.5
(magnitude M=0-3), five of them being sizeable: 10
May 1978; 1 December 1983; 17 October 1985; 16
March 1998; 17 March 1998 (Fig. 3). The energetic
class which is connected to the magnitude as
K=1,8M+4 for those events is located within the
diapason of 8,0-9,5. The intensity of soil shaking rose
up to 4-5 scores MSK-64 [Medvedev et a., 1965].
All the earthquakes were accompanied by macro-
feelings: rumble, window glass rattling, swaying of
hanging objects, furniture and floor creaking on the
ground floors of wooden constructions. The scattered
plaster cracks were observed. During the earthquakes
1978 and 1998 roof collapse took place.
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Fig. 3. Map of epicentres of seismic events

(1983-2012) in the Soligorsk mining region:
1 — energy class (K); 2 — locality; 3 — rivers, 46 —
faults penetrating into the sedimentary cover (4 —
superregional faults restricting the largest structures;
5 — regiona ones restricting large first- and second
order structures; 6 — local); 7-9 — faults which do not
penetrate into the sedimentary cover (7 -
superregional ones restricting the largest areas of
different processing age; 8 — regional ones restricting
the largest areas of different processing age; 9 —
local); 10 — faults (numerals in the circles: 1 — North-
Pripyat, 2 — Naliboki, 3 — Liakhovichi, 4 — Rechitsa, 5 —
Chervonaya Sloboda-Malodusha, 6 — Shestokovichi, 8 —
Skolodin, 9 — Wyzhevsk-Minsk, 10 — Stokhodsk-
Mogilev, 11 — Krichev, 12 — Chechersk faults); 11 —
border of mine fields in the Soligorsk mining region

The correlation of the earthquake space and time
distribution with the region structural plan evidently
suggests that most faults are seismically active. The
epicentres of seismic shocks are more abundant along
faults of various trends, i.e. minor earthquakes
generaly trace the faults. When discussing the
dynamics of the seismotectonic process evolution, it
is necessary to keep in mind the space-time migration
of seismic activation revealed when correlating
seismicity maps compiled from data for different
periods [Aronov et al., 2009].

The map (Fig. 3) aso shows rupture dislocations
active at the present-day stage. The strongest seismic
events recorded recently in the Soligorsk region are
confined to zones of tectonic disturbances active at
the latest stage. These are a set of the North-Pripyat
super regional faults, the Chervonaya Sloboda and
Stokhodsk-Mogilev  fault systems. This is aso
evidenced by the prevailing fracturing orientation
measured immediately in mines and by the regional
stress system of the western part of EEP.

The necessity of the tectonic stress accounting

The stressed state (SS) of the geologica
environment caused by the rock extraction and
deposition has been continuously changed and can be
obvioudly a reason to suggest the technogenic nature
of  earthquakes.  However, some  seismic
manifestations recorded outside the working zone of
the Soligorsk mining region evidently indicate that for
some time the seismic process is mainly governed by
regional geodynamic factors and to a lesser extent

depends on mining works. This suggestion may be
supported by at least three facts:

e Redtriction of the bulk of epicentres within
the fault zone junction areas, which is well seenin the
map of epicenters distribution (Fig. 3).

e Almost a total absence of a relationship
between the underground mining intensity and
seismicity. The extracted ore output can serve as a
parameter of mining intensity, and the total number of
recorded events since 1983 till the present — as the
seismicity level value.

e  Absolute mgjority of seismic events taeke place
outside mining aress. Thisis atypica feature of induced
seismicity, when the epicentral area migrates over the
zone asaresult of the seismic process evolution.

In the present state of the art, it is not actudly
possible to obtain reliable geodynamic results without a
detaled andysis of the orientation of the horizontal
maximum (Syma) and minimum (S, min) compressiona
axes.

Rock jointing in the western part
of East European platform

The geometry of rock joint systems is considered to
be convenient object to reconstruct the principal axes of
pal eostresses because of the universal occurrence of rock
fracturing. Rock jointing develops everywhere in rocks
of various genesis and age. It is observed both at natura
outcrops and a walls of various mining activities
(Fig. 4). Joints are not chaotic and generaly exhibit
regularity reveded in quasiperiodic and quasiparale
systems. The systems can often be observed visualy but
occasionaly are characterised only on the basis of
measured data processing.

It is not the intent of this paper to go into details of
our approach to paleostress reconstruction as this was
discussed €elsewhere, eg., [Belousov et a., 1997;
Mukhamediev et a., 2007]. It should be noted only
that we distinguish primary and secondary joint
systems. The former (or, at least, their prototypes
represented by weakened planes) originate during
diagenesis of sediments while the latter are actually
formed as brittle cracks in aready lithified rocks in
response to subsequent tectonic processes or due to
industrial activities. The neglect of the different nature
of the primary and secondary joints and attempts to
consider the whole set of joints observed at an
exposure as originated by a single mechanism may
introduce large errors into interpretations. During
diagenesis plastic shear deformations are localised in
regularly spaced thin zones, which form the skeleton
of the future primarily conjugate joint systems. The
bisector of the acute angle between the systems is
coincident with the orientation of the maximum
horizontal compressive stress Sy max-

Unlike the models based on the strength criteria,
or analysis of kinematic indicators of irreversible slip
(slickensides and slide marks), the method devel oped
enables the authors to determine the time when
pal eostresses reconstructed from the primary jointing
were in operation, which coincides with the age of the
sedimentary rock.
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Fig. 4. Examples of sedimentary
rock outcropsin the western part of EEP

a— Moscow syneclise, artificial exposure of limestone
(Devon); b — Smolensk region, artificial exposure of
brown sands (Neogene); ¢ — Minsk area, natural
exposure of lake sandy loam (Quaternary); d —
Briansk region, artificial exposure of fragmented
chalk (Cretaceous)

During the field tectonophysical investigations
performed within the western part of EEP Mz —Kz
elements of the sedimentary rock fracturing were
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Fig. 5. Observational sites of measurements
of sedimentary rock jointing in the western part
of the East-European platform

measured in more than 100 observation sites (OS, Fig. 5):
Jurassic — 40 S, Cretaceous — 25 OS, Palaeogene —
10 OS, Neogene — 6 OS, Pleistocene — 60 OS,
Holocene — 1 OS. The rock fracturing in Belarus was
studied in more details. Three OS were located within
the Starobin deposit at a depth of about 670 m. The
intralayer geometry of the studied Mesozoic-Cenozoic
sedimentary rock jointing was used to reconstruct
orientation of the principa axes of alpine
paleostresses and to infer the main features of their
evolution in the EEP western part. The results of
analysis are discussed below.

Evolution of paleostresses
in the lithosphere of EEP
Orientation of the Sy axis in different regions
of the western part of EEP at different timesis shown
inFig. 6.
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Fig. 6. Orientation of the compressive
paleostress axes in the western part of EEP

The compressional stress showed almost the same
orientation in the territory of the Gomel (ENE,
70-80°) and Briansk (NNE, 15-20°) regions, as well
as in the west of the Moscow region (NNE, 5-10°) in
the Late Jurassic. At the same time the Sy axis
rotated in a counter-clockwise direction from ENE
(80°) to NNE, from west to east in the geographical
coordinate system. In the Early Cretaceous the
maximum compression axis was oriented NE-ENE
(40-85°) in the Smolensk and Briansk regions.

A short geodynamic reconstruction took place in the
Late Cretaceous and changed the maximum
compressiona axis direction contributing it a stable
WNW-NNW orientation within a considerably vast area
from the Grodno region to the Briansk region. So, the
compression was oriented WNW-NNW (275-340°) in
the Grodno region in the second half of the Cretaceous.
The compression is oriented WNW-NW (275-310°) as
recorded in most observation sitesin the Mogilev region,
WNW-NNW (275-350°) in the Briansk region. The
compressionad axis orientation in the first half of the
Paeogene (Paleocene-Eocene) remained similar to that
in the Late Cretaceous (310-355°).

The Sy max aXis became again oriented NNE-ENE
(15-80°) within the most part of the East European
Platform in the Late Oligocene, i.e. a geodynamic
ateration took place within the studied area before the
beginning of the neotectonic stage of evolution. This



['eodizuka

was apparently due to the Carpathian mountain
system which was incipient from the southwest and
exerted its influence to the EEP.

In the Neogene, the maximum compressiond axis
showed the same orientation as in the Oligocene — from
NNE to ENE (15-75°) in the southern Gomel and Brest
regions of Belarus. Almost the same orientation of the
compressiona axis (NE-ENE, 55-80°) remained un-
changed in the EEP Southwest till the Late Pleistocene.

In the Late Pleistocene the maximum
compressional axis in all the observation sites (20)
was oriented WNW-NNW (275-355°). The similar
axis orientation was most likely characteristic of the
Holocene too. So, in the Moscow region it was
oriented at an azimuth of 330° (NNW).

Scientific novelty and practical significance

Other determinations of the recent
Sy max OFientation

The axis of the recent maximum compression in
the Soligorsk region was determined from the
earthquake source mechanisms [Aronova, 2006]. An
analysis of local mechanisms of swarm earthquake
foci has shown that the NNW direction of
compressional stressis also dominant (Fig. 7). Recent
seismotectonic deformations in the studied region are
found to be well correlated with numerous disjunctive
deformations manifested at the most recent stage of
evolution. The seismotectonic environment of shear

deformation  with  evidences of submeridional
compression and, respectively, sublatitudional

extension appears to be typica of the northwestern
part of the Pripyat Trough.

Fig. 7. Summary diagram of local mechanism
axes and nodal lines of the averaging mechanism
1 — compressional stress axis (P); 2 — extensional
stress axis (T); 3 — nodal lines; 4 — direction of
principal compressional stress; 5 — angle of principal
compressional stress axisinclination

According to geologica data [Makhnach et a.,
2001], the formation of recent platform structures in
the territory of Belarus is dictated by mainly regional
tensor of stresses with submeridional compression
axis and sublatitudinal tension axis. In such a stress
field faults of northwestern strike are right-lateral
faults in Belarus, and those of northeastern strike —
left-lateral  faults. Submeridional fractures show
typical features of either dip faults, or normal faults.

So, the stressed state was reconstructed for the
studied region using three methods:

e tectonophysicd method, based on the
anaysis of geometry of Mesozoic-Cenozoic
sedimentary rock fracturing;

e structural method based on the study of
digunctive deformationsin the region;

e  seismotectonic method with the use of data
of earthquake source mechanisms.

Summarizing al the results obtained by the above
methods, a conclusion may be drawn that beginning
from the Late Pleistocene till the present the
maximum compressional axis has been oriented
NNW. The investigations performed showed some
evidences of a considerable activation, which had
occurred in the deposit region in the Late Cenozoic,
when the velocity of vertical movements increased
and their direction changed in some faults.
Amplitudes of dlip in these faults were as high as
30 m and more for the last 25-28 million years.

Conclusions

The correlation of the space and time distribution
of earthquake foci with the tectonic features of the
Soligorsk mining region suggests that most faults are
seismicaly active. The majority of minor seismic
events are concentrated along various strike faults, or
their parts, i.e. minor earthquakes generaly trace
faults, and changes of the environment stressed state
as aresult of rock extraction and redistribution served
as a mechanism triggering a swarm of earthquakes at
boundaries of rather large tectonic blocks in deep fault
zones located within the deposit region. Seismic
processes in the region of the potassium salt deposits
of Soligorsk have shown that the zone of epicenters of
seismic events are larger that mining area. This
feature, which is typical of the stimulated seismicity
zones, has a simple mechanical explanation. Indeed,
the mining area due to excavated rocks can be
considered as a “soft” inhomogeneity exposed to
remote tectonic stresses Syma and Symin. High level
stresses are aways concentrated around such
inhomogeneities.

The monitoring of the potassium salt deposit of
Soligorsk is of high scientific and economic interest.
The accumulated seismic and technological data will
dlow studying the problems of the seismic hazard
assessment more effectively. By means of such
observations it would be possible to correlate the
mechanism of generation of the seismic events with
the local and regiona tectonics as well as with
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technological activities within the mine. Seismic
investigations at the surface can be used to calibrate
the numerical models and to verify the obtained
results.
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CEMCMHUYHOCTH U HAIIPSIZKEHHOE COCTOSIHUE
CTAPOBMHCKOI'O MECTOPOXJIEHUS KAJTUHHBIX COJIEN B BEJIAPYCH

Heas. I[IpoBectn uccnenoBanus B 0ro-3amagHol yactu Boctouno-EBpomeiickoii miatdopMsl B Ipeaenax
LEHTPUKIMHAIBHOTO 3ambIkaHus [IpumsTckoro mporn6a, rae pacnonoskeHo CTapoOMHCKOE MECTOpPOXKICHHE
KaJMHHBIX COJEH BEPXHEAEBOHCKOrO Bo3pacta. MHTepec yu€HBIX MMEHHO K 3TOMY pPalOHy OOBSICHAETCS TeM,
YTO B pailoHE AAHHOTO MECTOPOXKICHUS HAXOIWTCS CKOIUIEHHE O0YaroB KOPOBBIX 3€MIIETPSACCHUI, KOTOpOE
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['eodizuka

3aMETHO OTJIMYAeT ero OT OCTAJIbHOW TeppuTopuu bemapycH, rjje HEMHOTOYHCIICHHbIE CEHCMUYECKUE COOBITUS
pacnpeseNnsoTcs TOCTaTOYHO paBHOMepHO. MeToauka. HanpsbkeHHOE COCTOSIHME M3Y4YEHHOTO peruoHa ObLIo
PEKOHCTPYHPOBAHO C ITOMOIIBIO CIIEITYIONIMX METOJIOB. CEHCMOTEKTOHHYECKUH METOJ C IPUMEHEHUEM JIaHHBIX
0 MEXaHH3Max OYaroB 3EMIICTPSICEHHUH; TEKTOHO(MU3MYECKHH METOJ]l, OCHOBAaHHBIH Ha aHaIN3e TI'€OMETPUH
Pa3phIBHBIX HApyNICHWH B MeE3030MCKO-KaHHO30HCKMX OCaJOYHBIX IOpojax. VI3MeHeHHs HalpssKeHHOTO
COCTOSIHMSI CPEZbl B PE3yJbTaTe M3BJICUCHMS W MepepacipeaeleHUs] TOPHBIX MOPOJ MOCTY)KWIN MEXaHU3MOM,
WHHAIMMPOBABIINM DPAJ] 3€MJIETPSACEHUI Ha IpaHUIAX AOCTATOYHO KPYNHBIX TEKTOHWYECKHMX OJIOKOB B 30HAX
TITyOMHHBIX Pa3IOMOB, DACIIOIIOKEHHBIX B paiioHe MecTopoxacHus. Pedyabrarnl. Heckombko neT Hazang
KoMaHzAa yueHblX u3 Poccunm m benmapycn mpoBena COBMECTHOE T€OJMHAMHUYECKOE HCCIIEIOBAHHE B paMKax
npoekra «l3yueHne HAIpPSKEHHOI'O COCTOSIHUSL JIMTOC(Epbl M CEHCMUYHOCTh IOTO-3alafHOM  4acTh
BocTounoeBpormnetickoit miardhopme» mnpu (puHaHCOBOW moaaepkke Poccuiickoro u benopycckoro ¢hoHI0B
GbyHIaMeHTanbHBIX HcchaeqoBanuid. O HEKOTOPBIX U3 MOJYYCHHBIX PE3YIBTATOB yxke coobimanock [benoycos u
ap., 2006a, 2006b; Aponos u 1ap., 2009]. [IpoBeneHbI UCCICAOBAHNS B 3aMaJHON YacTH BOCTOYHOEBPOMEHCKOM
1aTQOpMBI, i€ 0COOBII akleHT jaenaercss Ha COMMropckoM paiioHe, Ha TEPPUTOPHUU KOTOPOTO PACIOJIOKEHO
CTapoOHHCKOe MECTOPOXKICHHE KaJMHHBIX COJICH mo3aHero neBoHckoro mnepuoaa (D3 fm, damenckuii Bek).
WHCTpyMEHTAIBHO 3aperuCTpUPOBAaHHAS JIOKATbHASL CEHCMUYHOCTH paiioHa CTapOOMHCKOTO MECTOPOXKACHHS Ha
(hoHEe IpaKTHYECKU MOJIHOTO OTCYTCTBHS CEHCMHUYECKHX SIBICHUN Ha OoJbIIeH yacTh TeppuTopun bemapycu Ha
NPOTSHDKEHUH HECKONBKUX TIOCICOHHUX JECSATWJICTHH MO3BOJSET MPEANON0XKUTh HalMdHe COBPEMEHHOM
akTHBM3anuu paztomoB B Comuropckom paifone. HayyHas HOBUM3HA M mNpakTHYecKass 3HAYHMMOCTD.
HanpsokeHHOE  COCTOSHHE T€OJIOTHMYECKOW Cpelbl, OOyCIOBIEHHOE TOPHONOOBIBAIONIEH JEATENFHOCTHIO,
MOCTOSIHHO H3MEHSAJOCh, 4YTO IAaeT OCHOBAHHE IPEANOJOXHUTh HWHAYIHMPOBAHHYIO IPHPOAY HAOII0AaeMOH
celiCMMYHOCTH. BbIsfBneHO, dTo ceiicMoTekTOHMYECKHEe aAedOpMaluyd B HM3y4aEMOM PETHOHE XOPOIIO
KOpPEIUPYIOTCA € MHOTOYUCICHHBIMU JIU3BIOHKTUBHBIMU HAPYHNICHHUAMHU, B OCHOBHOM IMPOSABUBHIMMUCA B
NOCJIEIHIO  cTafauio  pa3BuTHs. CeHCMOTEKTOHMYecKas OOCTaHOBKa CABHUTOBOTO JAe(OPMUPOBAHUS C
NPOSIBJICHUSIMU CYOMEpPHIMOHATIBHOTO YKOPOUYEHHUS U, COOTBETCTBEHHO, CyOLUTMPOTHOTO Y/UIMHEHHS OKa3bIBAETCS
XapaKTepHOH Juisl 30HBI ceBepo-3ananaHoi yactu [Ipunsrckoro mporuda. HaunHas ¢ mo3mHero relcroneHa 1o
HaCTOSIIEr0 BPEMEHH OCh MAaKCHMAJILHOTO CXKAaTHsl OPUEHTHPOBaHA B HAlpPaBJICHUH CEBEPO-CEBEpO-3amall, YTo
OIIPEZIETICHO BO B3aMMOCBS3M C MEXaHW3MaMU CEHCMHYECKHX OYaroB. BEIMOTHEHHBIE MCCIICTOBAHUS BBIIBHIM
HEKOTOPbIEC TPOSIBICHNS 3HAUYUTEIEHON aKTHUBALlUK, KOTOPask MPOM30IIIA B paiOHE MECTOPOXKICHHUS B TIO3HEM
KaifHO30€, KOT/1a BO3pOCcia CKOPOCTh BEPTHKAIBHBIX ABMKEHHUH, U MX HAIPaBICHWE U3MEHWIOCH HA HEKOTOPBIX
pasiomax. AMIDIATY B cOpoca Ha 3THX pa3inomax gocturainu 30 M u 6oee B mocieaane 2528 MIJITHOHOB JIET.

Knrouesvie cnosa:. CeﬁCMH‘IHOCTb; MEXaHM3M 3EMIJICTPACCHUS; TCKTOHMKA,; OITACHOCTh; MOHUTOPHHT .
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