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SOURCE MECHANISM OF TURKISH EARTHQUAKES OCCURRED
ON 06.02.2023 WITH M=7.8, 7.6

G.J. Yetirmishlil, L.J. Nabelek?, S.E. Kazimova?, |.E.Kazimov!

Introduction

After strong earthquakes in Turkey, the sea overflowed the region of the large port of Turkey -
Iskenderun. Due to rising water levels, the boulevard, streets and avenues were flooded, banks and other offices
were evacuated. The water did not recede from the area even 2 days after the earthquake.

In March 2022, scientists from the Middle East Technical University in Ankara published a study
suggesting that the center of the Gaziantep region could be severely damaged by a magnitude 6.5 earthquake
[16]. This is because most buildings in southern Turkey are extremely vulnerable to earthquakes. These are
buildings with fragile brickwork and low-rise concrete frames, built close to each other. People often die in
earthquakes precisely because of falling bricks and masonry.

After the tragedy of 1999, the Turkish government introduced new building codes and a compulsory
earthquake insurance system. Today, if we look at the seismic hazard map of Turkey, we see that the Anatolian
fault zones correspond to the maximum ground accelerations of 0.5 g, which corresponds to 10 points.
However, many buildings affected by this earthquake were built before 2000. At the same time, there are even
fewer seismically safe buildings in Syria, which led to the collapse of buildings in Aleppo and Idlib.

History of seismicity

Turkey is located in one of the most active seismic zones in the world. Strong earthquakes occur here
every two years. The strongest shock in Turkey in the 20th century shook the province of Erzindjan. This
happened on December 26, 1939. The earthquake power was 7.9 on the Richter scale, and the source depth
was 20 km. As a result of this earthquake, 32,968 people died, more than 100,000 were injured and more than
200,000 houses were destroyed. The people left homeless froze to death. Further, on March 13, 1992, this
source was again activated by an earthquake with M=6.8, when almost 500 people died and more than 8000
buildings were destroyed. Being on the same tectonic fault on August 17, 1999, the source was activated in
the province of Kodjaeli, with M=7.6. The duration of the earthquake, 37 seconds, caused the death of more
than 17,000 people [6] (Fig.1). Then the earthquake in Erzurum occurred on October 30, 1983, which claimed
the lives of 1155 people. On October 23, 2011, an earthquake of magnitude 7.1 occurred near the city of Van.
Its victims were 604 people; more than 600 thousand were left homeless. More than 30 states provided
assistance to Turkey at that time [5].
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Figure 1. Graph of the sequence of strong earthquakes that occurred in Turkey for the period 1939-2023

On October 30, 2020, an earthquake of 7.0 on the Richter scale occurred in the Aegean Sea, it was felt
in Athens and Istanbul. Izmir suffered the most, with about 20 houses collapsed. In total, 119 people died in
Turkey as a result of this earthquake, 1,053 were injured.

1 Republican Seismic Survey Center of Azerbaijan National Academy of Sciences
2 Oregon National University (USA)
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Of course, the reason for all these events is the tectonic structure of the region where Turkey is located.
This region is located at the intersection of three tectonic plates: Anatolian, Arabian and African. According
to GPS stations, the Eurasian plate is pressing from the north, the African plate from the south, and the Arabian
plate from the east. As a result, the Anatolian Plate (on which most of Turkey is located) is pushed west to the
Aegean Sea at a rate of 20 mm/year [2, 3, 6] (Fig. 2).

Figure 2. Map of the distribution of horizontal velocity according to the calculated GPS vectors
on the territory of the Anatolian Plate and in the Caucasus for 2019-2022

Two large faults pass along the boundaries of the plates - East Anatolian and North Anatolian. Thus, the
movement of tectonic plates creates pressure on the fault zones between them [1, 2]. It is the sudden release of
the stored energy of this pressure that causes earthquakes.

Tectonics of the region

The source of the earthquake on February 6, 2023 is associated with the dynamics of the East Anatolian
Fault. The East Anatolian Fault is one of the main NE-SW main tectonic structures in Turkey, starting from
the Karliova Triple Junction in the north and connecting with the Dead Sea Fault in the south [10, 11].

The East Anatolian Fault is characterized by a left-hand shift slip and consists of various segments.
Considering the length of the segments, each segment has the potential to cause an earthquake of magnitude
7.0 or greater (Figure 3). Earthquakes of the instrumental period testify to the high activity of the middle and
northeastern parts of the East Anatolian fault in terms of destructive earthquakes. This is the Antakya
earthquake of 1822 with M=7.5, which caused an almost 200 km rupture along the fault, The Karliova-Bingol
earthquake of 1866 with M=7.2, it caused an almost 45 km rupture of the fault. Earthquake on the lake Amik
in 1872 with Ms=7.2 caused a fault of almost 20 km, earthquakes on Lake Khazar in 1874 and 1875 with
M=7.1 and M=6.7 and the Malatya earthquake of 1893 with M=7.1 [13]. Despite this, the southwestern part
of the fault was not characterized by destructive earthquakes. In the G6lbashi-Turkoglu section, located in the
south, not a single devastating earthquake has occurred over the past 500 years. This situation is quite
remarkable. As you know, the Arabian Plate compresses the Anatolian block in a northeasterly direction.
Within this tectonic structure, the East Anatolian Fault connects with the Dead Sea Fault to the SW [12]. The
Dead Sea Fault, which is almost 2000 km long, consists of left-hand strike-slip systems, like the East Anatolian
Fault. The Dead Sea Fault Zone follows a north-south direction across the eastern side of the Mediterranean
Sea, reaching the Gulf of Agaba and from there joining the Red Sea.

It is the Gulf of Agaba and the Red Sea that are in expansion mode with the direction NE-SW. Depending
on this expansion, the Arabian Plate is believed to be moving in a northeasterly direction. However, this plate
movement is limited by the Bitlis-Zagros overlap belt. As a result of all this movement, the southern part of
the Arabian Plate is moving counterclockwise and moving at a faster speed compared to the northern part.
Depending on this movement, the thesis that the expansion in the Gulf of Agaba can continue through the
Dead Sea fault zone, and from there it can reach the southwest of the East Anatolian fault, called the Golbashi-
Turkoglu segment, where the source of this earthquake is located, is becoming increasingly important.

On faults, stress accumulates over years and decades. But at some point, the bowels are torn apart,
having reached their ultimate strength, as a result of which energy is released. As a result of the current
earthquake in Turkey, the tension accumulated along the faults was discharged over a huge area. From
preliminary calculations it follows that the "active region™ extended 190 kilometers in length and 25 kilometers
in width.
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Segments of the Anatolian Fault

1.Karliova-Bingol segment
2.Palu-Hazar Golu segment
3.Hazar Golu-Sincik segment
4.Chelikhan-Erkenek segment
5.Golbashi-Tiirkoglu segment
6.Turkoglu-Antakya segment

Figure 3. Scheme of the main sources of the Turkish earthquakes that occurred
on February 6, 2023 and the main segments of the East Anatolian fault

Source mechanism of the Turkish earthquake

The reasons for the large-scale destruction of buildings are considered to be precisely the
underestimation of the level of risks for this area, as well as the lack of regular inspections of the safety of
buildings by local authorities. The earthquake caused such destruction, firstly, because of its strength - it is the
strongest earthquake in Turkey since 1939 and because it happened right under the settlement. Another sad
factor that led to large losses is the timing of the earthquake. The earthquake happened around 4 am. Houses
collapsed directly on sleeping or sleepy people who did not have time to prepare for danger.
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Figure 4. Map of earthquake epicenters after the strong Turkish earthquake on February 6, 2023

An analysis of the distribution of sources in depth showed two source zones located at a depth of 3 to
30 km (Fig. 4). Since the hypocenters of both seismic events were not deep, the intensity of the earthquakes
was very high and reached 9 on the 12-point Mercalli scale.

Discharging of stress in a seismic source does not pass without a trace. Stresses are redistributed in the
thickness of the rocks of the earth's crust and often occur at a considerable distance, becoming a source of
numerous aftershocks. As can be seen on the graph, an average of 450 aftershocks was observed daily during
the month (Fig. 5). As a result of this earthquake seismic energy 613*10713 Joule was released (Fig.6). The
magnitude of aftershocks mainly fluctuated within 1.0-4.0. Currently, seismic activity in the region is starting



6 G.J. Yetirmishli et al: SOURCE MECHANISM OF TURKISH EARTHQUAKES...

to subside. However, according to some experts, aftershocks after these earthquakes can continue for several
more years (science knows such cases). This is due to the processes of stress discharge and restructuring of the
medium in the source area.

The earthquake was recorded by all digital seismic stations of the Republican Seismic Survey Center of
ANAS (Fig. 7).
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Figure 5. Graph of distribution of aftershock activity for 20 days after strong Turkish
earthquakes on February 6, 2023
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Figure 6. Graph of the distribution of seismic activity and aftershocks by magnitude

Considering the above, the source mechanism of a strong earthquake was constructed and analyzed. In
this work, we used the waveform inversion algorithm developed by Professor John Nabelek from University
of Oregon [8, 9]. The main source of seismograms is the Republican Seismic Survey Center. Seismograms are
downloaded in SEED format for LH channels. The seismic moment tensor describes the equivalent forces
acting on a seismic source and is the base value estimated for earthquakes of all scales.
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Figure 8. An example of a graphical output file for calculating the seismic moment tensor for the Turkish earthquake
with M=7.8. Red lines are synthetic seismograms, black lines are original seismogram.

During the script operation, after reading the parameter files, station coordinates and output files of
the location program, the following operations are performed: 1) correction of earthquake waveforms for
the amplitude-frequency characteristic of recording devices and the transition from north-south, east-west,
vertical to coordinates is radial, tangential, vertical; 2) band-pass filtering with a 4-order Butterworth filter;
3) calculation of the Green's functions used by the inversion of synthetic waveforms for the entire set of
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depths and source-receiver distances (obtained on the basis of the location program of the real-time
subsystem) [14].

The output graphic file contains not only a graphic representation of the source mechanism and wave
modeling, but also estimates of the parameters of earthquake sources. These parameters include the angles
characterizing the position of the nodal planes (strike, dip, slip), strain tensor components, as well as the
scalar seismic moment MO (determined using the inverse method) and moment magnitude Mw. The main
parameters are presented below:

Event: 230206_011736

Depth (km) 18.0 Number of station: 21
Moment Tensor: Scale = 10*27 dyn.sm
Component Value

Mxx -2.038 Myy 1.648

Mxy -1.110 Myz -0.402

Mxz 3.170 Mzz 0.390

Source Composition:

DC/49 CLVD/51 Iso/0

Principal Axes:

AXis Value Plunge Azimuth

T 3.193 41 314
N 1.107 31 75
P -4.299 33 188

Best Fitting Doble-Couple:

MO = 3.75E+27 dyn.cm Mw =7.7
Plane Strike Slip DP

NP1 72 59 85

NP2 335 171 31

Results:

Thus, as a result of data interpretation, it was found that the source mechanism of the main shock is a
left-sided strike-slip, consistent with the East Anatolian Fault. Plates move mostly horizontally. But this does
not mean that the entire plate is moving. It remains motionless, displacement occurs only in a limited area. The
Anatolian plate moves to the southwest at a rate of 20 mm/year, turning counterclockwise relative to Eurasia
[4]. At the same time, the plates surrounding it, the Arabian and African, are moving north-northwest at 15
and 5 mm/year, respectively.

However, these velocity values show how the position of the plate changes over millions of years. The
average speed of the plates is more or less uniform, and its fluctuations over long periods of time say nothing
about the mechanics of earthquakes. Meanwhile, the movement of the plate is a complex process, broken down
into local events. The plate deforms non-uniformly: somewhere, a section of the plate creeps a little, in another
place it gets stuck, accumulating mechanical stress. And somewhere this stress exceeds the tensile strength
and the section slips - a rupture and displacement occurs. And at this moment, the speed of the plate section
changes very noticeably [15]. Such events are typical for faults, zones of contact between plates. They are just
zones of high seismicity. As happened in this case, for the Turkish earthquake.

The East Anatolian fault runs from the southwest to the northeast along the border of the Anatolian and
Arabian plates, only in the west touching the junction of the Anatolian and African. In general, continental
blocks are displaced relative to each other mainly horizontally or undergo oblique compression. Accordingly,
shear processes play an important role among seismic phenomena.
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Figure 9. Source mechanism of the Turkish earthquake on February 6, 2023 with M=7.8

And on February 10, the Centre for the Observation and Modelling of Earthquakes, Volcanoes and
Tectonics (COMET) reported that the rupture zones along the length of the fault, according to the Sentinel-1
satellite, reach a length of 300 and 125 kilometers [15]. The first gap was formed after an earthquake of
magnitude 7.8, the second after a shock of magnitude 7.5. The size of the area affected by the shock shift near
Gaziantep is 100x70 kilometers, the magnitude of the shift is about 3.4 meters.
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ASSESSMENT OF GEOLOGICAL RISKS IN THE TERRITORY OF
ALIJANCHAY RESERVOIR

G.J.Yetirmishlil, E. S.Garaveliyev!, N.B. Khanbabayev!, E.M.Baghirov!

Introduction
The research area is located in the Alijanchay river valley in the administrative territory of Oghuz region

(Fig.1).
The purpose of the work: Determination of geologically probable dangerous areas on the basis
of complex geophysical studies in the territory of Alijanchay reservoir.

Alijanchay River takes its source from the mountainous part of Oghuz region and joins Kura River near
Yevlakh city. The absolute height around the study area is 400 m (Fig. 1, 2).

Googie Barth

Figure 1. Area of the reservoir to be built on Alijanchay river, Oghuz region (marked red).
On the right and left banks of the river slopes is 26-27° and 5-6°, respectively.

Figure 2. Geological disturbances observed in the area where the reservoir will be built

The area where the reservoir will be built is tectonically located on the southern slope of the Greater
Caucasus, within the Alazan-Ayrichay synclinorium, which is characterized by a complex geological structure.
The structure belongs to the northern tectonic element of the Kura megasynclinorium. The Alazan-Ayrichay
synclinorium is filled with thick Quaternary alluvial-proluvial sediments. The northern boundaries of the
synclinorium are composed of a mixture of Quaternary and Mesozoic deposits. Landslides, collapse, and
collapse is not excluded in the area where the reservoir will be built (photo 3).

! Republican Seismic Survey Center of Azerbaijan National Academy of Sciences



12 G.J. Yetirmishli et al: ASSESSMENT OF GEOLOGICAL RISKS IN THE TERRITORY...

The sedimentary complexes of the Lower Agjaghil, Agjaghil, Absheron, Upper Absheron and Baku-
Caspian layers are included in the stratigraphic section of the research area. The total thickness of this layer
reaches 1000 m.

Quaternary sediments are widespread in the foothills, they are continental facies, and lie everywhere
transgressively over sediments of Absheron age.

The lithological composition of the sediments consists of sand, sandstone, gravel, clay and silt. Its total
thickness is 200-300 m.

Figure 3. Local landslide and fall areas observed in the reservoir area.
Engineering-seismic exploration works

In order to study the inclination, direction and depth of probable landslide planes in the area, surface
engineer seismic exploration works have been carried out. During the seismic exploration works of the surface
engineering, the method of seismic exploration "Tested Microtremor" (Tested Microseisms) was used (Lowi,
2001).

This method is considered a time-efficient seismic method for constructing the share wave velocity
profile in the study area. “The phase data of the recorded wave fields are used in the "Tested Microtremor"
(Tested Microseisms) method.

The GEODE-24 engineer seismic station, 24 seismic receivers, a 115-meter-long seismic survey wire
and an 11 kg impact hammer were used to study the tested microseisms.

Microvibrations created by the impact method are perceived as seismic waves.

The method of data acquisition and collection consists of obtaining 12 microvibration recordings in 30
seconds.

¥ Ny
~are ""“"&s-.-(aoogle Earth

Figure 4. Location scheme of 15 seismic profiles in the research area.

Symbols: SK, DSK, TSK — red signs - exploration holes,
yellow signs - seismic profiles.
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The results of the seismic profiles constructed in the research area (15 in number) were connected to
geological exploration holes drilled in the area (two seismic sections are given as an example in the article,
Fig. 5-6).
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Figure 5. 2-Dimensional velocity cross section of transverse waves on seismic profile No. 1 (in m/s).

Seismic profile No. 1 was connected to hole SK-10 and the average transverse wave speed parameter
was calculated in the field up to a depth of 30 m. The average transverse wave speed parameter is calculated

by the following formula:

30
Vo =

hi
i=1,N ‘/;

here h; and V; are layer thicknesses and transverse wave velocities down to a depth of -30 m. Based on the

calculation, we get: Vs3o= 440 m/s.
As can be seen from the profile, at a depth of 36-42 m, a weakly cemented clay-rich gravel bed is located.

The transverse wave spread speed in this layer is 300-459 m/s.
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Figure 6. 2-dimensional velocity cross section of transverse waves on seismic profile No. 2 (in m/s).

Profile No. 2 was connected to the SK-10 hole and the average speed parameter of the transverse wave

was calculated up to a depth of 30 m in the field. Vs30= 430 m/s
As can be seen from the profile, there is weakly moist, hard, semi-solid consistency with thin sand and

sandy loams, sometimes with pebbles and gravel.
The transverse wave spread speed in this layer is 373-554 m/s. An additional lens-like layer with a

speed of 310 m/s is observed inside the layer.
According to the normative document (Az DTN 3.2-1), soils on profiles are classified as class Il due

to their seismic properties.
On the basis of research conducted on 15 seismic profiles, 4 landslide prone and 2 collapse prone areas

were identified in the region.
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Google Earth
Figure 7. Probable landslide and collapse prone areas in the region
Method and results of gravimetric research studies
Symbols:
Observed collapse and landslide areas:
[ Lands prone to sliding
[T Areas prone to collapse

Gravimetric observations in the study area were performed by operators on foot with a high-precision
CG-5 AutoGrav device made in Canada.

A local anomaly map and a 3D model were prepared in order to evaluate the distribution of gravity in
the area and the depth dynamics by the gravimetric exploration method.

The obtained data allowed to monitor the geological-tectonic disturbances in different depth intervals in
the area and to evaluate the geodynamic regime during the operation of the reservoir.

The research works were carried out by the method of repeated measurements at the observation and
support points shown in the diagram (Fig. 8).

Karimli

Legend
&» core gateway
4 observation post

¥ S profil

Figure 8. Location scheme of the gravimagnetometric observation points
implemented in the research area.
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Figure 9. Gravity change map showing the stress-strain state of the study area.
Svmbols:__1 reservoir dam.
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As can be seen from the anomaly map reflecting the gravity field, there are anomalous zones marked by
the variable value of the gravity force in the area. In the study area, gravity varies from 1.0 to 15 mGal with a
monotonous increase from north to south. Another complex minimum-type anomaly in the gravity field is
noted in the southwest wing of the map. In the anomaly, the voltage decreases from -5 mGal to -50 mGal.

The observation of minimum-type anomalies in the field suggests that there is a geological disturbance
in a small area. A sharp change in the gradient around the mentioned minimum suggests that landslides,
avalanches and subsidence will occur in these areas in the future.

Such a sharp opposite polarity of gravity anomalies in the area indicates the complex geological structure
of the area. Based on the data of the gravity field, the results of the mentioned interpretation can be more
accurately observed in the model built in 3D format, which reflects the stress-deformation state of the
geological environment (Fig. 10).

Figure 10. A 3D model representing the stress-strain state of the study area.
Method and results of magnetometric research studies
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In order to assess the state of stress and deformation of the area where the reservoir will be built,
magnetometric studies were carried out simultaneously with gravimetric studies.

In order to study the deep geological-tectonic structure of the area where the reservoir will be built, the
magnetometric exploration method is of great importance in the complex conducted by engineering-seismic,
geophysical and geodetic methods. With this method, maps reflecting the depth dynamics of the area and
characterizing the change in geodynamic stress were drawn up.

The data obtained by the mentioned method allowed to monitor the tectonic disturbances (cracks) in
different depth intervals in the area and to evaluate the geodynamic regime of the area.

Observations in the area were carried out by operators on foot, in 6 profiles with an American-made G-
856 proton-type, high-precision, modern magnetometer.

Taking into account the topography of the area, a network of observation points was created and
2D map and 3D model reflecting the stress and deformation state of the magnetic field were constructed
(Fig. 11-12).
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Figure 11. 2D Schematic map of the stress-strain state of the study area.

In the south of the map; Magnetic minima No. 3, 4 and 5 are observed. The minimums are arranged
from the northwest to the southeast and are closed in a south-north direction. The intensity of these mentioned
minimums continues with increases towards the edges, being 800 nT in the center.

In the center of maximum type geomagnetic anomaly No. 1, which is observed in the southwest of the
map, the intensity is 1100 nT, and it is observed in a bent and stretched form up to the northwest wing of the
research area.

While the northwestern part of this maximum is almost calm, it is observed in a complicated form in the
south. It indicates complications in the geological structure of the southern wing of maximum No. 1 observed
between two minimum anomalous areas in a small area. Such gradient changes in the magnetic field indicate
that the geodynamic conditions of the area are complicated by tectonic disturbances.

The magnetic maximum No. 2 marked in the southeastern wing of the map has a differentiated form
and is of a calm nature (Fig. 11).

As can be seen from the 3D model, the tension of the geomagnetic field continued to decrease from the
northwest to the southeast, and the maximum and minimum magnetic anomalies were sequentially arranged
(Fig. 12).
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Figure 12. 3D model of the stress deformation state according to the magnetometric data taken in the area.

Results

On the basis of the researches, 3 tectonic fault zones with probable risk are separated and the active
dynamics of the mass characterizing the anomalous areas are indicated
4 landslide-prone and 2 landslide-risk local areas have been identified in the area.
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ISMAYILLI EARTHQUAKE WITH ML=3.8 OF JANUARY 31, 2023
G.J.Yetirmishli*, E.M.Baghirov*, A.T.Ismayilova®, S.S.Ismayilova*

Introduction. The problem of studying and predicting earthquakes has been relevant for centuries.
Mankind has always tried to understand the processes of occurrence of destructive earthquakes in the past.

The Shamakhi-Balakan geodynamic polygon, covering the areas of the southern slope of the
southeastern subsidence of the Greater Caucasus, is one of the most seismically active parts of the
meganticlinorium, where strong seismic events occurred in the early and middle of the 20th century. The
polygon covers several seismically active zones with regime forecasting observations: Shamakhi-
Ismayilli, Oghuz-Gabala and Sheki-Zakatala zones (Yetirmishli et al., 2018, 2021). The seismic regime
of each zone differs in its parameters and changes over time (Baghirov, Ismayilova, 2019).

The stationary network of seismic stations in the Ismayilli-Shamakhi seismic zone has registered
more than a thousand earthquakes of different energy classes. The ongoing seismic events convince of the
importance of the problem of studying the seismicity of the Shamakhi-Ismayilli zone in order to identify
the features of the manifestation of earthquakes and assess the degree of their potential seismic hazard, as
well as the feasibility of conducting geophysical studies to predict the seismic process (Baghirov,
Ismayilova, 2019).

Instrumental data. Below are the instrumental data within the Shamakhi-Ismayilli seismogenic zone.

A map of epicenters of historical earthquakes in the study area is shown in Figure 1, a map of
earthquake epicenters for 2022 in the Shamakhi-Ismayilli region - in Figure 2, the distribution of the
number of earthquakes and the release of seismic energy in the Shamakhi-Ismayilli seismogenic zone for
2022 - in Figure 3.

o

Figure 1. Map of epicenters of historical earthquakes, occurred in the study area (427-2022)

! Republican Seismic Survey Center of Azerbaijan National Academy of Sciences
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Figure 2. Map of earthquake epicenters in Shamakhi-Ismayilli region (2022)

L3 E* 108

oo (mm Namber
—— Emergy

Ml
Jamuary  Febrmary  March Agril May June Juby Angust  September Oxtober November December
Momths

Figure 3. Distributions of the number of earthquakes and discharge of seismic energy in the
Shamakhi-lsmayilli seismogenic zone (2022)

An analysis of the distribution of the number of earthquakes and the release of seismic energy in the
Shamakhi-Ismayilli region in 2022 shows that the release of seismic energy in September and October is higher
than in other months due to earthquakes with magnitude >3.0. (Table 1).

To predict the degree of seismic hazard of catastrophic earthquakes, not only the results of instrumental
observations are of undoubted interest, but also the assessment of the potential energy of an earthquake for a
given area, its magnitude and intensity, as well as the radius of action of an earthquake on gravimetric (Ag)
parameters (seismogravimetric effect).

Research methods. The Shamakhi-Ismayilli seismically active zone is located on the southern slope of
the Greater Caucasian meganticline between the Demiraparanchay and Meraz meridians. In this zone at
different times V.Weber, A.Mishurin, A.Malikov, A.Alizade (1930-40), E.Khain (1939), A.Shikhalibeyli
(1940-45), 1.Tsimelzon (1953), N.Yakovenko (1962), R.Hajiyev (1965), T.Kengerli (1981-1995), A.Aliyev
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(1981)-2007, E.Guliyev and E.lsayev (2002-2007) conducted geological and geophysical studies of different
scale.

The study of geodynamic processes occurring in the area, in parallel with seismological studies based
on modern geophysical instruments, is considered one of the most urgent tasks of our time. (Uspensky, 1968).

Table 1
Ne Date to, Epicenter h, | MLH | MLH" | ML | K, Iy, Note
d/m.ly. | h/m.lJs. o,N | A, E | km point
1. 14:20:08 40.92 | 48.18 | 19 3.9 44 |11.0 Ismayilli — 4
10.03.2000 points

2. | 26.11.2001 | 05:24:19.8 | 40.85 | 48.45 | 19 4.0 46 | 113 | 4 Pirkuli — 3-4
points,
Shamakhi — 4
points

3. | 08.06.2007 | 05:54:35.1 | 40.72 | 47.87 | 32 3.6 41 1105

4, | 12.12.2007 | 10:25:30.5 | 40.55 | 48.15 | 24 3.7 42 110.7 |35 Shamakhi -4
points,
Pirkuli — 3-4
points

5. | 19.12.2008 | 15:11:03.2 | 40.87 | 48.49 | 5 3.9 44 | 110 |5 Pirkuli,
Demirchi — 4.5
points
Shamakhi -4
points,
Ismayilli — 3.5
points

6 | 07.10.2012 | 11:42:50.6 | 40.70 | 48.35 | 41 45 53 | 122 |5 Pirkuli,
Shamakhi,
Ismayilli,
Akhsu -5
points

7 | 20.042022 | 18:05:32 40.71 | 4792 | 44 3.0 Ismayilli

8. | 01.092022 | 18:21:50 40.75 | 48.48 | 13 3.4 Akhsu

9. |29.10.2022 | 13:50:45 40.45 | 48.83 | 4 3.6 Gobustan

10. | 30.10.2022 | 04:08:12 40.43 | 48.88 | 4 3.1 Gobustan

11. | 15.12.2022 | 19:09:28 40.50 | 48.62 | 32 3.2 Akhsu

12 | 16.01.2023 | 12:09:33 40.61 | 48.82 | 8 3.1 Gobustan

13. | 31.01.2023 | 02:54:07 40.97 | 48.23 | 12 3.8 Ismayilli

The purpose of repeated gravimetric measurements carried out at the studied geodynamic test site is to
detect seismic anomalous effects in non-tidal variations in relative gravity. Canadian gravimeters Scintrex
AutoGrav CG-5 were used to study non-tidal variations in the acceleration of gravity, which are capable of
providing the highest measurement accuracy during observations in the field (Fig. 4).
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Figure 4. Gravimeter Scintrex CG-5

The discussion of the results. On the basis of gravimetric measurements on the southern slope of the
Greater Caucasus, maps of the gravity field in 2D and 3D format were compiled. On the 2D gravimetric map
(Fig. 5) in the Ismayilli region, a number of anomalous sections of the gravity field are observed.
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Figure 5. Map of isoanomalies of the gravity field of the southern slope of the Greater Caucasus.

Apparently, these anomalous areas are the result of the influence of intrusive masses, wedging out to
the surface layers of the earth's crust.

The map of isoanomalies of the gravitational field in 2022 (Fig. 5) shows anomalous zones accompanied
by an increase in the value of Ag in the seismogenic zones of Gabala, Ismayilli and Shamakhi a month before
the Ismayilli earthquake.

As can be seen on the map of gravity field isoanomalies compiled in 2022 (Fig. 6), the main changes
occurred in the Ismayilli and Shamakhi regions. We also observe an increase in intensity occurring here, which
increased in these areas and was more pronounced locally in the Ismayilli-Karamaryam seismogenic zone.
Thus, the relative strength of gravity of the entire region ranges from 0.002-0.051 mGal, in the Ismayilli region
0.018-0.050 mGal, and in the Shamakhi region 0.010-0.040 mGal. (Fig. 7).

From the conducted studies, it can be concluded that the high intensity in the Ismayilli-Karamaryam
seismogenic zone at the Shamakhi-Ismayilli geodynamic polygon is on a more noticeable ascending line
during the preparation of the Ismayilli earthquake of January 31, 2023. Qualitative analysis of field
observations obtained during the period of the Ismayilli earthquake revealed anomalous manifestations in the
gravitational field. (Fedynsky, 1967 and Nemtsov, 1962). The changes that were regularly recorded before the
main earthquake were interpreted as earthquake precursors and reflected on the gravity field maps in 2D and
3D formats (Fig.6,7).
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Figure 6. Map of isoanomalies of the gravitational field of the Shamakhi-Ismayilli test site
before the Ismayilli earthquake (2022).

Figure 7. Map of isoanomalies of the gravitational field of the Shamakhi-lsmayilli test site
before the Ismayilli earthquake (2022).

Consideration and analysis of the results of variations in gravimetric fields, comparison of these data
with the seismicity and geodynamics of the region made it possible to establish the predominant factor
disturbing geophysical parameters, which may be a tectonic process due to the activation of movements along

the faults of the Shamakhi-Ismayilli seismically active zone. (Andreyev and Klushin, 1965).

Conclusion

1. Anomalous changes in the gravitational field were detected on the territory of the Ismayilli zone and
quantitative information was obtained on the deformations of the earth's surface during the earthquake

of January 31, 2023, which makes it possible to interpret them as earthquake precursors;

N

An assessment of the stress-strain state of the geological environment of the seismogenic zone is given.

3. Systematization of anomalous effects in gravitational fields showed that they belong to a single

regional seismotectonic process.
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STUDY OF LANDSLIDE PROCESSES USING GRAVIMAGNETOMETRY METHODS
IN THE RESIDENTIAL AREA OF MASAZIR

A.G.Rzayev', E.M.Baghirov!, M.K.Mammadova®, A.N.Sultanova'

Introduction

The damage caused by landslide processes in the world amounts to tens of millions of US dollars. Anti-
landslide measures based on geological-hydrogeological and topographic-geodynamic studies are a rather
laborious process both financially and methodologically. On the other hand, work on assessing the stability of
operated engineering structures, areas of the earth's surface of mass habitation, etc. are extremely important.

The solution to the problem of assessing deformation processes on the surface of the earth's crust is
possible not only by classical geological, hydrological and geodetic methods, but also by a complex of
geophysical studies, in particular, gravimagnetometry methods. The methodology of these studies was
developed at the Republican Seismic Survey Center of the Azerbaijan National Academy of Sciences and is
widely used in landslide areas of civil and infrastructure construction.

This article discusses the probability of a landslide (deformation) process on the territory of the Masazir
residential complex (Azerbaijan Republic). Methods of magnetometric and gravimetric monitoring were used.

The discussion of the results

Gravimagnetic studies on the area of the village of Masazir were held in two stages - in April and
May 2015.

The purpose of the work is to study the geodynamic regime and assess the stress state of the geological
environment in the area of the village of Masazir.

Magnetometric and gravimetric observations were carried out along 5 geophysical profiles with a step
of 50-100 meters. In order to “normalize” the variations in the geomagnetic field strength, a stationary
magnetic variation station of round-the-clock operation (MVS) was installed on the territory of study.
Equipment proton magnetometer G-856 (USA) in the amount of 2 sets, gravimeter CG-5 (Canada) in the
amount of 1 set.

The results of magnetic and gravity surveys were presented as maps of spatiotemporal increments of the
geomagnetic field strength AT~f(t) and non-tidal gravity variations Ag~f(t) in 2D and 3D formats (Fig. 1, 2, 3,
4,5,6,7,8).
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Figure 1. Stress-strain state of the geological environment in the Masazir area based on magnetometric
data in 2D format (April, 2015).

1 Republican Seismic Survey Center of Azerbaijan National Academy of Sciences
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Figure 2. Stress-strain state of the geological environment in the Masazir area based on magnetometric
data in 3D format (April, 2015).
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Figure 3. Stress-strain state of the geological environment in the Masazir area based on magnetometric
data in 2D format (May, 2015).
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Figure 4. Stress-strain state of the geological environment in the Masazir area based on magnetometric
data in 3D format (May, 2015).
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Figure 5. Stress-strain state of the geological environment in the Masazir area according to gravimetric
data in 2D format (April, 2015).
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Figure 6. Stress-strain state of the geological environment in the Masazir area according to
gravimetric data in 3D format (April, 2015).
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Figure 7. Stress-strain state of the geological environment in the Masazir area according to
gravimetric data in 2D format (May, 2015).
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Figure 8. Stress-strain state of the geological environment in the Masazir area according to
gravimetric data in 3D format (May, 2015).

Analysis of the results of gravimagnetic survey showed that the increments of the magnetic gradient
AT~f(t) are in the range from -1606 nT to +788 nt, the gravitational field Ag~f(t) in Bouguer reduction is from
-66.577 mg to - 90.404 mg. Residual fields are highly differentiated (non-uniform) in terms of increments AT
and Ag. Sharply pronounced anomalies of the magnetic and gravitational fields are observed with both positive
and negative increments of the field gradient. At the same time, magnetic and gravitational anomalies correlate
with each other both in terms of the area of their manifestation and in terms of the sign of the field increment.
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Figure 9. Geological section on the area of Masazir settlement.

It can be concluded that in the surface layers on the area of the village Masazir, there is a gravitational
redistribution of perturbing masses of rocks under the action of compression (compaction) and tension
(decompression) forces. The depth of penetration of disturbing masses is in the range of 70300 m, as indicated
by the method of recalculating the gravitational field into the upper half-space.

This is a consequence of the accumulation of excess elastic energy under the action of geodynamic
shifts, the direction of which, according to GPS observations, is north-northeast. It should be noted that the
repeated gravimagnetic survey in May 2015 revealed the activation of the processes of decompression
(stretching) of the environment in sector A, B, C, as well as the activation of compression processes in sector
E, which is expressed in the formation of new (relative to the April survey) positive and negative anomalies
geophysical fields (Fig. 5.7).
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Remind that before the start of our research, an explosion of natural gas was noted in sector E in April
2015. At present, the tension of the environment is growing here. Compaction of rocks in sector E goes along
profile I-1 and is directed to the north-north-east (Fig. 7).

The results of gravimagnetic studies show that the high stress state of the geological environment in
potentially dangerous sectors A, B, C, D and E can lead to a discontinuity of the environment and the release
of gas and fluids to the surface. The radius of a single potentially dangerous gradient zone is about 80 m (about
0.02 km?). It is here that there is a sharp change in areas of compression and tension, which is the reason for
the high tension of the near-surface layers of the earth's crust.

The stress state of the geological environment in the area of the village Masazir can be explained by the
modern activation of geodynamic processes along transverse rupture shear dislocations in the wedging zone
of Maikop clays (Fig. 9).

Conclusions

1. The redistribution of rock masses in the surface layers of the earth's crust continues in the area of the
village Masazir, as evidenced by the formation of local areas of tension in the environment under the
action of geodynamic forces of compression and tension.

2. Stressed areas are zones A, B, C, D and E. The most dangerous area is zone E, where shear
compression of the geological environment can be traced along profile I-1. The direction of the shift
and the formation of the compression zone is north-northeast.
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MAPPING ALONG THE GRAVITY FIELD OF THE WESTERN SIDE OF THE SHIRVAN-
KAZAKH GEODYNAMIC POLYGON

E.M Baghirov*, A.T.Ismayilova®

For the development of science and industry, the expansion of geophysical work is of particular
importance, among which gravity exploration is one of the leading ones. It is of great importance and is used
at all stages of geological, prospecting and exploration work. Gravity exploration is also mandatory for state
geological mapping. At the same time, it solves the problems of tectonic and lithological-petrographic zoning
and identification of areas that are promising for setting up more detailed geophysical and geological work. In
addition, it finds application in geologist exploration work to identify and trace mineral deposits and structural
geological forms favorable for mineral accumulations.

At the first stage of mapping on the gravitational field in the horizontal plane, the contours of rock
complexes with different effective densities are identified. The first stage is relatively simple with relatively
thin overburden and steeply dipping contacts. The contours of the rock mass in plan view are lines connecting
points with extreme values of the horizontal field gradient Ag. In this case, the relative error in determining
the contact will not exceed Y4 of the ratio of the thickness of the overburden to the horizontal size of the studied
massif. The main difficulty in determining the contacts is associated with the inclined boundaries of the massifs
and the density heterogeneity of the rocks composing them. Gravity surveys map well tectonic faults of the
fault type. On gravity maps, such areas are usually identified by isolines of the Ag field elongated along the
tectonic fault.

Legend
A observation posts

& profile
O regional centers

Figure 1. Scheme of the location of observation and strongholds of the western side of the
Shirvan-Kazakh geodynamic polygon

So let's take a look at the repeated measurements of interest for research. These studies reflect the nature
of the change in gravity variations over time between observation points, i.e. throughout the range.

The technique of field observations with high-precision gravimeters is determined in accordance with
the requirements for identifying subjective and other factors that affect the accuracy and reliability of
observations, the acceleration of free fall of non-tidal variations in time.

! Republican Seismic Survey Center of Azerbaijan National Academy of Sciences
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High-precision gravimetric observations were carried out on the western section of the Shirvan-Kazakh
geodynamic polygon (Fig. 1).

Let's consider the Ag map obtained in the area of tectonic disturbance (Fig. 2.). As can be seen, the
isolines are elongated almost in the meridional direction, and the field is characterized by a high horizontal
gradient. The map Ag, constructed along the profile located in the cross direction of the strike of a tectonic
fault, has the form of an anomaly of the type of a gravitational step. This anomaly along the profile is
characterized by the following features: a maximum horizontal gradient is observed above the tectonic fault.
If the density of rocks in the uplifted part of the fault is greater than in the overburden, then the field values
above the uplifted parts will be greater than over the lowered one.

452 45,4 45,6 458 46 46,2 46,4 46,6 46,8

Figure 2. Map of anomalies of the gravitational field of the western side of the
Shirvan-Kazakh geodynamic polygon

From the above, it can be noted with confidence that gravimetric studies make it possible to map ore-
controlling faults and tectonic disturbances. Gravitational anomalies of the "fault” type include:
— linear anomalies characterizing geological formations directly within the fault;
— “gradient” anomalies caused by changes in the geological situation in the contacting blocks and their
mutual displacements;
— change in the nature of the field - level, structure, direction of strike, caused by a difference in the
composition of the rocks that make up the contacting blocks;
— linear zones of minima associated with zones of crushing and fragmentation.
Tectonic faults, accompanied by relatively wide crushing zones, are distinguished by linear anomalies of
a reduced gravity field. Faults and uplifts with the movement of blocks of rocks of different density along
the vertical are marked by gravitational steps. Disturbances can be fixed in the gravitational field also in
the presence of small intrusions in them.

CONCLUSIONS

— When mapping along the gravitational field of the western flank of the Shirvan-Kazakh geodynamic

polygon, the contours of rock complexes with different effective density were identified in the
horizontal plane.

— Carried out mapping of ore-controlling faults and tectonic faults.
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ANNOTATIONS

1. SOURCE MECHANISM OF TURKISH EARTHQUAKES OCCURED ON 06.02.2023 WIiTH
M=7.8, 7.6

G.J. Yetirmishli, L.J. Nabelek, S.E. Kazimova, |.E.Kazimov

The article considers the sources of strong Turkish earthquakes that occurred on February 6, 2023 with
a magnitude of M = 7.8, 7.6, 6.7. Earthquakes were accompanied by large-scale destruction, deformation of
the earth's surface and were felt in 10 provinces of the country, and on the territory of Israel, Irag, Lebanon,
Georgia, Armenia. The reasons for the large-scale destruction of buildings are considered to be precisely the
underestimation of the level of risks for this area, as well as the lack of regular inspections of the safety of
buildings by local authorities. In addition, the area where the disaster occurred is located in the junction zone
of three tectonic plates: African, Arabian and Anatolian, and is one of the most seismically active regions in
the world. The focal mechanism of a strong earthquake (M=7.8) was built and analyzed. In this work, we used
the waveform inversion algorithm developed by prof. John Nabelek from Oregon University. It was found that
the focal mechanism of the main shock is a left-lateral strike-slip, consistent with the East Anatolian Fault.

Key words: Anatolian plate, East Anatolian fault, Turkish earthquakes, focal mechanism.

2. ASSESSMENT OF GEOLOGICAL RISKS IN THE TERRITORY OF ALIJANCHAY
RESERVOIR

G.J.Yetirmishli, E. S.Garaveliyev, N.B. Khanbabayev, E.M.Baghirov

Despite the presence of more than 140 reservoirs in Azerbaijan, they still do not meet the population's
needs for drinking water and irrigation. The creation of new water reservoirs is considered one of the most
urgent problems in the state program for ensuring efficient use of water resources.

There is a need to create new reservoirs in the country in order to improve the population's demand for
continuous drinking water and to increase the water supply of agricultural fields. Alijanchay was formed by
the combination of branches separated from Khalkhalchay, Oguzchay, and Galachay rivers flowing through
the territory of Oghuz region. With the construction of the reservoir here, the water demand of the agricultural
fields of the surrounding regions will be met and the drinking water supply of the population in the residential
areas will be improved.

Key words: seismomagnetic effect, geodynamic regime, geomagnetic field strength, gravity force,
gravimetric field strength, local anomaly, engineering-seismic exploration.

3. ISMAYILLI EARTHQUAKE WITH ML=3.8 OF JANUARY 31, 2023

G.J.Yetirmishli, E.M.Baghirov, A.T.Ismayilova, S.S.Ismayilova

On the basis of the analysis of new gravimetric data at the stage of preparation for the Ismayilli
earthquake of 31.01.2023, ml=3.8 an assessment of the stress-strain state of the Shamakhi-lIsmayilli
seismogenic zone is given. The Shamakhi-Ismayilli seismogenic zone has been characterized by high seismic
activity for centuries. An analysis of seismicity in recent years has shown an increase in its activity in this
seismogenic zone.

Key words: Shamakhi-Ismayilli seismogenic zone, stress-strain state, earthquakes, variation,
gravimetric fields, geophysical parameters, tectonic process.

4. STUDY OF LANDSLIDE PROCESSES USING GRAVIMAGNETOMETRY METHODS IN
THE RESIDENTIAL AREA OF MASAZIR

A.G.Rzayev, E.M.Baghirov, M.K.Mammadova, A.N.Sultanova
The geodynamic regime was studied and areas of the stress-strain state of the geological environment
were identified in the area of the Masazir residential complex. Monitoring was carried out using a new
technology of gravimagnetometry methods.
Key words: stress-strain state, gravity variations, geomagnetic field strength, strength gradient.

5. MAPPING ALONG THE GRAVITY FIELD OF THE WESTERN SIDE OF THE
SHIRVAN-KAZAKH GEODYNAMIC POLYGON

Baghirov E.M., Ismayilova A.T.

Gravity exploration is mandatory for state geological mapping. At the same time, it solves the problems
of tectonic and lithological-petrographic zoning and identification of areas that are promising for setting up
more detailed geophysical and geological work.

Key words: gravity exploration, anomalous zones, tectonic faults, gravity, stress conditions.
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ANNOTASIYALAR

1. 06.02.2023-CU IL TARIXiNDO BAS VERMIS VO M=7,8, 7,6 OLAN TURKIYO
ZOLZOLOLORIN OCAQ MEXANIZMLORI

0.C. Yetirmigli, L.J. Nabelek, S.E. Kazimova, I.E.Kazimov

Mogalods 6 fevral 2023-cii ildo magnitudast M=7,8, 7,6, 6,7 olan bas vermis giiclii Tiirkiys
zolzalslorinin ocaqlart nozordon kegirilir. Zalzalalor irimiqyasli dagintilar, yer sothinin deformasiyasi ilo
miisayiot olunub vo &lkanin 10 oyalotinda, hamgin Israil, iraq, Livan, Giirciistan, Ermonistan dlkalorda hiss
olunub. Binalarin irimiqyasli dagidilmasina sobob kimi mahz bu sahs ii¢iin risk soviyyasinin lazimi saviyyado
giymatlondirilmomasi, habels yerli icra hakimiyyati orqanlari torafindon binalarin tohliikasizliyine miitomadi
yoxlamalarin aparilmamasi gostorilir. Bundan basqa, tobii folakotin bas verdiyi arazi ii¢ tektonik plitalarin:
Afrika, Orobistan vo Anadolu plitalorinin toqqusma zonada yerlasir va diinyanin seysmik cohotdon on aktiv
bolgalorindan biridir. Giiclii zalzolonin (M=7.8) ocaq mexanizmi qurulmus vo tohlil edilmigdir. Bu isdo
Oregona Universitetinin prof. Jon Nabelek torofindon hazirlanmis dalga formasinin inversiya alqoritmindan
istifados etdik. Osas zalzalonin ocaq mexanizminin Sarqi Anadolu sol torafli yerdayismo qirilmasi ilo miioyyan
edilmisdir.

Acar sozlar: Anadolu plitosi, Sorqi Anadolu qirilmasi, Tiirkiys zalzalalori, ocag mexanizmi.

2. OLICANCAY SU ANBARI ORAZISINDO GEOLOJI RISKLORIN
QIYMOTLONDIRILMOSI

Q.C.Yetirmisli, E. S.Qaravsliyev, N.B. Xanbabayev, E.M.Bagirov

Oguz rayonunda insasi nozards tutulan Olicangay su anbarinin orazisinds seysmik tohliikko 12-balliq
MSK-64 skalas1 tizro 9 bal intensivliklo saciyyslonir. Su anbari tikilocok orazido gravimagnit sahasinin
gorginlik dinamikas1 6yronilmis, 2D formatinda anomaliya Xaritolori qurulmus, 3D modeli tartib olunmus, risk
tohliikasi ehtimal olunan tektonik pozulma zonalari ayrilmis vo anomal sahalorlo slageli kiitlonin aktiv
dinamikas1 gostorilmisdir. Anbar orazisinin siirlisma, u¢qun va ¢okma riski giymatlondirilmisdir.

Acar sozlar: seysmomaqgnit effekt, geodinamik rejim, geomagnit sahosinin giicii, caziba qiivvasi,
gravimetrik sahonin giicii, yerli anomaliya, miithandis-seysmik kosfiyyat.

3. 31 YANVAR 2023-CU ILDO BAS VERMI$ ML 3.8 iISMAYILLI ZOLZOLOSI
Q.C.Yetirmisli, E.M.Bagirov, A.T.ismayllova, S.S.ismayllova

Mogaloads gravimetrik molumatlar osasinda zalzololorin qisamiiddstli vo uzunmiiddstli prognoz-
lasdirilmas1 moasalalorine baxilir. Qravimetrik malumatlarin tahlili asasinda Azarbaycanin Balakan-Qabala
prognostik poligonu orazisindeki Samaxi-ismayilli seysmogen zonasinin garginlik-deformasiya veziyyatinin
giymatlondirilmesi verilmisdir. Samaxi-ismayilli seysmogen zonasi osrlor boyu yiiksok seysmik aktivliklo
saciyyalonir. Son illards seysmikliyin tohlili bu seysmogen zonanin aktivliyinin artdigini gostormisdir.

Qravimetrik saho variasiyalar1 naticalorinin nozardon kegirilmasi va tohlili Samaxi-ismayilli seysmogen
zonasinin garginlik-deformasiya vaziyyatinin uzunmiiddstli prognozunu vermays imkan verir.

Acar sozlor: Samaxi-ismayilli seysmogen zonasi, gorginlik-deformasiya voziyyati, zolzaloslor,
variasiya, qravimetrik saholar, geofiziki parametrlor, tektonik proses.

4. MASAZIR YASAYIS MASSIiVINDO SURUSMO PROSESLORININ
QRAVIMAQNITOMETRIYA USULLARI iLO OYRONILMOSI

A.Q.Rzayev, E.M.Bagirov, M.K.Mammadova, A.N.Sultanova

Masazir yasayis kompleksi arazisinds geodinamik rejim todqiq edilmis vo geoloji miihitin garginlik-
deformasiya voziyyatinin sahalori miiosyyon edilmisdir. Monitoring qravimaqgnitometriya lisullarindan istifads
etmokla yeni texnologiyadan istifads edilmakls hayata kegirilib.

Acar sozlar: gorginlik-deformasiya voziyyati, agirliq qiivvesinin variasiyasi, geomaqnit sahasinin
garginliyi, garginlik gradiyenti.
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5. SIRVAN-QAZAX GEODINAMIK POLIQONUNUN QORB QANADININ
QRAVITASIYA SAHOSI BOYUNCA XORITOCOKMO

E.M.Bagirov, A.T. ismayilova

Qravitasiya kosfiyyat1 dovlotin geoloji xaritolosdirilmasi tigiin macburidir. Eyni zamanda, tektonik vo
litoloji-petrografik rayonlagdirma vo daha otrafli geofiziki vo geoloji islorin aparilmasi ti¢lin perspektivli
saholorin miiayyan edilmasi problemlorini hall edir.

Acar sozlar: gravitasiya kosfiyyati, anomal zonalar, tektonik qirilmalar, qravitasiya, gorginlik soraiti.
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AHHOTAIIMA

1. MEXAHHU3M OYAT A TYPELUKUX 3EMJIETPSICEHU ITPOU3OMIEIIINX
06.02.2023 ¢ M=7,8, 7,6

I'.Jx. ETupmunau, JI.Jx. Ha6eaek, C.J. Ka3simoBa, .9.Ka3zbiMoB

B cratse paccMoTpeHBl odaru cHiIbHBIX Typenkux 3emieTpsiceHuid, mpousomenmmue 6 ¢espans 2023
roga ¢ mMarHurypoi M=7.8, 7.6, 6.7. 3emieTpsiceHUs] CONMPOBOXKAAINCH MACIITAOHBIMU pa3pyLICHUSMH,
negopManusiMi 36MHON IOBEPXHOCTH U OLyIIanuch B 10 MpOBUHUMAX CTPaHbI, U Ha TeppuTopuu Mspams,
Wpaxa, Jluana, ['py3un, Apmenun. [lpumumnamm macmTaOHBIX pa3pylIeHWH 3[aHUN CUUTAETCS WMEHHO
HEJ0O0IIEHKa YPOBHS PUCKOB JUIsSl 3TOM MECTHOCTH, a TaK)Ke€ OTCYTCTBHE PETYJIAPHBIX POBEPOK COXPAHHOCTH
3IaHHMHA CO CTOPOHBI MECTHBIX BiacTeil. Kpome Toro paiioH, rae ciaydunachk karactpoda, pacrosaraeTcs B 30He
COWICHEHUS TpeX TEKTOHUYECKUX TUTHT: AQPUKAHCKOH, ApaBHIICKON 1 AHATOIMHCKOM, 1 OTHOCUTCS K YUCITY
OJTHOTO M3 HanboJjee CeHCMUYECKH aKTHBHBIX PETHOHOB MHpa. bblT MOCTpOeH U MpoaHaIu3upOBaH MEXaHU3M
oyara cuiibHOTO 3emiierpsicenust (M=7.8). B nannoii pabote mpuUMeEHSJICS aIrOPUTM MO METOAY WHBEPCHU
BOJIHOBBIX (popm, paspabotansbiii mpod. Operonckoro YumBepcurera J[[xoHom Habemexom. brito
YCTAHOBJICHO, YTO MEXaHM3M Ouara IJIaBHOTO TONYKA, MNPEACTaBIseT cO0OW JIEBOCTOPOHHHMM CIBUI,
cornacyromuiics ¢ BocrouHo-AHaTONMMICKUM pa3inoMOM.

KurueBble cioBa: AHaTonuiickasg miuuTa, BoCTOYHO-AHATONMMCKUN PA3IOM, TYpELKHE 3eMIle-
TPSICEHUsI, MEXaHU3M Ovara.

2. OIIEHKA T'EOJIOTMYECKHUX PUCKOB B PAMOHE AJIMXKAHYAMCKOI'O
BOJOXPAHWIHILA

I' k. Ernpmunin, J.C.I'apasesines, H.b.Xan0a0aes, E.M.barnpos

CelicMHu4ecKkast OaCHOCTh Ha TEPPUTOPUH ATTHIKAHIANCKOTO BOJOXPAHIIIHINA, KOTOPOE IJTAHUPYETCS
noctpouth B Ory3ckoM paiioHe, XapaKTepHu3yeTcsi HHTEHCTBHOCTBIO 9 6aoB no 12-6ampHoii mikane MCK-
64. B paiioHe cTpoHTEIbCTBA BOJIOXPAHIIININA H3YUeHA JMHAMUKA HANPSHKEHHOCTH IPAaBUMArHUTHOTO TTOJIS,
MOCTPOEHBI KapThl aHOMaiMid B ¢opmare 2D, cocraBnena 3D Mopenb, BbIIENEHBI 30HBI TEKTOHHYECKUX
Pa3IOMOB C BEpOSATHBIM PHCKOM U MOKa3aHa aKTHBHAS JJMTHAMHUKA MACChI, CBSI3aHHAs C aHOMaJIbHBIMH 30HAMH.
O1eHeH pHUCK ONOJI3HEH, TaBUH U OOPYILIEHUS TEPPUTOPUN BOJOXPAHHUIIHILIA.

KaioueBble cjioBa: ceiicMOMAarHMTHOE BO3IEHCTBUE, T'€OJMHAMHYECKUH DPEXUM, HANPSIKEHHOCTD
TE€OMAarHUTHOTO TIOJIS, CHJIA TSDHKECTH, HANpPSDKEHHOCTh TPaBUMETPUYECKOTO TIOJS, JIOKaJbHAs aHOMAJIHS,
HMHXEHEPHO-CEHCMOpa3BEIKa.

3. HCMAWJUIMHCKOE 3EMJIETPACEHHUE ml=3.8 31 ssusaps 2023r.
I'.A.ETupmunuiu, 3.M.barupos, A.T.McmannoBa, C.C.UcmaunioBa

Jlaetcs oreHKa HanpsHKeHHO-IehopMUpoBaHHOTO cocTostHus [1lamaxpi-McManTMHCKO#M celcMOTeHHOM
30HBl Ha OCHOBE aHajlW3a HOBBIX I'PaBHUMETPUYECKHX JAHHBIX HA CTaJUM IOATOTOBKM McMawyuIMHCKOrO
semierpsicernst 31.01.2023, ml=3.8. [llamaxsi-MicMansHCKasi cefiCMOTeHHAsi 30Ha Ha MPOTSHKCHUH BEKOB
XapaKTEPU30BAIACh BBICOKOW CEHCMHUYECKON aKTHBHOCTHIO. AHAIM3 CEUCMMYHOCTH 32 IIOCJIEHUE TOJIbI
MOKa3aJl pOCT €€ aKTUBHOCTH B 3TOU CEHCMOT€HHOM 30HE.

KiroueBblie cioBa: Illamaxsi-HMcManmninHckas celicMOreHHasi 30Ha, HApsHKEHHO-1e(hOpMUPOBaHHOE
COCTOSIHHME, 3E€MIJIETPSICEHHS, BapHalys, TPaBUMETPHUECKHE TOJs, reodu3mueckne mapamMeTphl, TEKTOHH-
YECKUM IMpoIlecc.

4, UCCJIEJOBAHMHME OITIOJIBHEBBIX TPOLLECCOB HA IIVIOIIAJIH KUJIOT'O
MACCUBA MACA3BIP METOJAMU T'PABUMATHUTOMETPHUA
A.I'.P3aeB, 3.M.barupos, M.K.MammenoBa, A.H.Cyi1Tanoa

I/I3yqu FCO,Z[I/IHEIMI/I‘-ICCKI/Iﬁ PCXKUM U BBIABJIICHBI YHaCTKH HaHpSDKCHHO-I[e(i)OpMI/IpOBaHHOFO COCTOSAHHA
Ire0JIOTHYSCKOM CpCAbl Ha IJIOMAAW KHUJIOr0 KOMILJICKCA MaCEl3I>Ip. MOHI/ITOpI/IHF MMpOBOAWIICA I10 HOBOM
TEXHOJIOTMH ME€TOJaMH1 I'PaBUMarHUTOMETPHH.
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KuioueBble cii0Ba: HapsHKeHHO-IEPOPMUPOBAHHOE COCTOSTHIE, BAPUAINH CHITBI TSDKECTH, HAPSHKEH-
HOCTBh T€OMarHUTHOIO IOJIsI, TPAIUCHT HAIIPSDKEHHOCTH.

5. KAPTUPOBAHME IO TPABUTALHUOHHOMY NOJIIO 3AITAJHOI'O KPBLJIA
HIUPBAH-KA3AXCKOI'O TEOAJUMHAMUYECKOI'O IIOJIMT'OHA

Barupos 2.M., UcmansoBa A.T

I'paBupasBeika NMPUMEHSCTCA B 00S3aTEILHOM MMOPSAAKE MPH TOCYAAPCTBEHHOM TIeOJOTHMYECKOM
KapTUpOBaHHUU. [Ipr 3TOM OHa pelIaeT 3aJa4l TEKTOHUYECKOrO U JINTOJIOrO-MeTPorpaduueckoro paioHu-
pPOBaHUS M BBIJICICHHUS y4YaCTKOB, MEPCHEKTUBHBIX Ul MOCTAHOBKH OOJiee METaNbHBIX TeODU3NUCCKUX U
TeOJIOTHYECKUX paldoT.

KaioueBble cii0Ba: rpaBupas3BeKa, aHOMAIbHBIC 30HbI, TCKTOHUYECKHE HAPYILICHHUS, CUIa TSHKECTH,
HAIMpPSDKCHHBIC YCITOBHSL.
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