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Annotation

The article presents an analysis of the seismicity of focal zones in the northwestern part of the Republic
of Azerbaijan. Using a geodynamic model of a pair of right-lateral strike-slip faults, an interpretation of the
focal mechanisms of the Zagatala, Balakan, Oghuz, Gabala and Sheki earthquakes was given, and a mechanism
of the Caucasian fault with a left-sided strike-slip component was established. A connection between the
observed seismicity and the tectonic structure of the region was revealed. The nature of movements in the
active parts of deep faults has been revealed. An analysis of the orientation of the main stress axes of earthquake
focal mechanisms was carried out. Depth profiles of displacements in the sources of strong earthquakes were
constructed.

Based on the orientation data of the compression and tension axes, a map of the distribution of the Lode-
Nadai coefficient was constructed. As can be seen on the maps, the Zagatala, Balakan and Gabala regions are
mainly characterized by tensile stresses. Compressive stresses are observed in the Sheki and Oghuz regions.
Thus, in 2003-2023, the displacement values were determined in the foci of earthquakes with magnitude ml>4
in the Balaken, Zagatala, Sheki, Oguz and Gabala regions. In the Sheki, Oguz, Gabala regions at a depth of
12-19 km, the displacement is 0.26-0.35 m, and in the Zagatala and Balakan regions 0.15-0.27 m at a depth of
3-15 km. The smallest displacement of 0.1-0.12 m was recorded in the Sheki region.

Key words: geodynamics, deep faults, focal mechanisms, Zakatala, Balakan, Okhuz, Gabala and Sheki
earthquakes.

AZORBAYCANIN SIMAL-QORB BOLGOSININ MUASIR SEYSMOGEODINAMIKASI
QO.C.Yetirmigli, S.E. Kazimova, A.S. Mammadova, S.E. Mehtiyeva

Annotasiya

Mogalads Azarbaycan Respublikasinin simal-garb hissasinds seysmogen zonalariin aktivliyi tohlili
togdim olunur. Sag yana dogru siiriisma-siiriisma ciitiiniin geodinamik modelindon istifads etmokls Zagatala,
Balakon, Oguz, Qabalo va Soki zalzslalorinin ocaq mexanizmlarinin analizi naticssinds timumgafqaz
qirtlmalar tizro sol torafli  harokotlor miisyyon olunub. Miigsahide olunan seysmiklik ilo rayonun tektonik
strukturu arasinda alages vo dorin qirilmalarin aktiv hissalarinds horokatlorin xarakteri agkar edilmisdir. Zalzalo
ocaq mexanizmlarinin asas garginlik oxlariin oriyentasiyasinin tohlili aparilmisdir. Giicli zalzalo manbale-
rinds yerdoyismolorin dorinlik profillori qurulmusdur.

Sixilma vo gorginlik oxlarmin istigamatlondirilmasi noticasinde Lode-Nadayi omsalinin paylanma
Xaritosi qurulmusdur. Xoritadon goriindiiyii kimi, Zagatala, Balakon va Qobalo rayonlar1 osasen gorilma gor-
ginliyi ilo xarakterizo olunur. Saki vo Oguz rayonlarinda sixilma gorginliyi miisahids olunur. Bels ki, 2003-
2023-cii illordo Balakon, Zaqgatala, Saki, Oguz vo Qabalo rayonlarinda maqnitudasit ml>4 olan zalzalslorin
ocagda yerdayisma giymatlori miioyyon edilmisdir. Saki, Oguz, Qabalos rayonlarinda yerdsayismanin dayari 12-
19 km dorinlikds 0,26-0,35 m, Zagatala vo Balakon rayonlarinda isa 3-15 km doarinlikds 0,15-0,27 m miisahido
olunur. ©n asag1 yerdoyismoa 0,1-0,12 m Saki arazisinds geyds alinib.

Acgar sozlor: geodinamika, dorin qurilmalar, ocaq mexanizmlori, Zaqatala, Balakon, Oguz, Qabala va
Saki zalzalolori.
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COBPEMEHHASI CEUCMOI'EOJAUHAMUKA CEBEPO-3AITAJTHOM YACTH
A3EPBAVIJKAHA

I [Iorc Emupmuwinu, C.3.Kaszvimosa, A.Ill. Mavmaoosa, C.0.Mexmuesa

AHHOTAUA

B cratse mpezncraBneH aHanm3 ceiicMmYHOCTH 04aroBbIx 30H C3 wactu AzepOalimkaHCKOI peciyO-
nukd. C UCTIONB30BaHUEM IT€OIMHAMUYECKON MOJIETH Haphl IPAaBOCTOPOHHUX CIBUTOB JaHa MHTEPIIPETAITUS
MEXaHM3MOB odara 3akaTtainbckux, bamakanckux, Ory3ckux, ["abammackux u LIIeKHHCKIX 3eMIIeTpsICeHHH,
YCTaHOBJICH MEXaHHU3M OOIICKAaBKa3CKOro cOpoca ¢ JIECBOCTOPOHHEH CIBHTOBOM KOMIIOHEHTOH. BrisBieHa
CBSI3b HAOJIOJICHHON CEHCMUYHOCTH C TEKTOHUYECKUM CTPOCHUEM perroHa. BEISBIICH XapakTep MOJBUKEK B
AKTUBHBIX YaCTSIX TIIYOMHHBIX paznoMoB. [IpoBeneH aHam3 OpHEHTAllMM OCHOBHBIX OCEH HANPSKEHUMA
MEXaHM3MOB o4aroB 3emuierpsiceHuid. [locTpoeHbl TIyOMHHBIC NMPOGWIM CMEIICHUN B OdYarax CHJIbHBIX
3eMIIETPSICEHUM.

[To naHHBIM OpHMEHTAIMI OCel CXKATHS M PACTSDKEHHUsS ObLIa MOCTPOCHA KapTa paclpesesieHus Kodg-
¢urmenta Jlome-Hanaun. Kak BuaHO Ha kapte, 3aratainbCkuii, bamakanckuit u ["aGaJMHCKUH paiioHBI B
OCHOBHOM XapaKTEPHU3YIOTCS PACTATHBAIOIIMMH HaIpsDKeHUSMHU. HampspkeHust cykaTHs HaOMIOAIOTCS B
[llexunckoM u Orysckom paiionax. Tak, B 2003-2023 romax ObUIM OINpPENEICHBI BEIMYUHBI CMEIICHUH B
ouarax 3eMJIeTpsICeHHd ¢ MarHUTyAod ml>4 B bamakenckom, 3aratamsckom, lllexuHckom, Ory3ckoM u
I'abanunckom paitonax. B Illekunckom, Ory3ckom, ["abanmHckoMm paiioHax Ha riryOuHe 12-19 kM BenmnunHa
cmetenus cocrapisieT 0,26-0,35 M, a B 3araranbckoM U banakanckom paiionax 0,15-0,27 m Ha riyoune 3-
15 xm. Hanmensbimee cmemenue 0,1-0,12 m 3adukcuposano B lllekurckom paiiore.

Knwouesvie cnosa: zeoounamura, 2nyOunHbvle pasiomvl, MeXaHusmbl o4azos, 3axamanvckue, bana-
kaunckue, O2ysckue, I'abanunckue u [llexunckue 3emaempscenus.

INTRODUCTION

The long-term study of earthquakes shows that the vast majority of them occur due to the sudden release
of tension accumulated over a long period of time in the tectonically active parts of the earth’s crust. The
Caucasus, including Azerbaijan, as well as the Caspian Sea, are part of the Alpine-Himalayan rift system, are
located in the collisional contact zone of the Eurasian and Arabian tectonic plates, and are characterized by
fairly high seismic activity. The Arabian plate is moving northward, breaking away from the African megaplate
along the Red Sea and Gulf of Aden rift zones. As a result of the collision of the Arabian plate with the Eurasian
megaplate, the lithosphere area between them is divided into the Anatolian, Iranian, Black Sea, southern
Caspian microplate and the Caucasian megablock. [3] These microplates, including the southern Caspian
microplate, which includes the territory of Azerbaijan, and the Caucasian megablock are characterized by their
own directions of movement and are bordered by systems of deep faults with high seismic activity.

Zagatala-Balakan, Sheki and Okhuz-Gabala seismoactive zones are located in the northwestern zone of
the Azerbaijani part of the Greater Caucasus. The Zagatala seismically active zone is located in the extreme
north-west of the Azerbaijani part of the Greater Caucasus. Conventionally, its border in the east should be
considered the Zagatala-Shamkhor transverse uplift. In the north, west and south, the zone merges with the
potentially highly active seismic zones of Southern Dagestan and Western Georgia. The area of the Zakatala
seismically active zone within Azerbaijan does not exceed 3500 km?. The first information about earthquakes
in this zone dates back to 1853. From 1853 to 1933 in the Zagatala seismically active zone, only 55 earthquakes
were recorded, felt in one or more populated areas (Malinovsky, 1940). The intensity of these earthquakes
does not exceed 5-6 points. [2, 10]
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The epicenters of earthquakes in this zone are localized along three parallel lines of latitudinal strike.
The most powerful earthquakes, the intensity of which reaches 7 points, occur in the extreme northern
epicentral line.

One of the characteristic features of the Zakatala zone is the high frequency of earthquakes from the
same source zone and their low intensity. From a tectonic point of view, the earthquakes that occurred in the
Balaken seismogenic zone are located in the southwest of the Azerbaijani part of the Greater Caucasus,
surrounded by the Ayrichay-Alyat and Vandam deep faults. Note that the Tfan anticlinorium stands out as the
central uplift of the Mesozoic core of the Greater Caucasus meganticlinorium, in the arch of which the most
ancient Aalenian and Toarcian formations for the region are exposed. On the southern wing of the Tfan
anticlinorium, the Zakatala-Kovdag synclinorium is distinguished, filled with Cretaceous formations. The
southernmost structural element of the Mesozoic core of the Greater Caucasus meganticlinorium on the
territory of Azerbaijan is the Vandam anticlinorium, composed of volcanic bajos in the core. This work is
devoted to the study of the modern geodynamic situation in the northwestern part of Azerbaijan according to
the earthquake source mechanism data [14, 15].

Mechanisms of earthquake sources in the study area

In order to study the stress and deformation areas of the earth's crust, the parameters of the focal
mechanisms were established, evaluated, the conditions of their formation, and the dynamic parameters of
mechanisms and earthquake foci were analyzed (Figure 1). Source mechanisms are supposed to be subjected
to what type of displacement movements (horizontal displacement, breaking and falling, breaking and lifting)
of the rocks in the source during an earthquake. The source mechanisms were built on the basis of P waves of
35 digital stations of earthquakes with mI>4.0 in "Fa_major" and Moment Tensor software.

Russia

SN
" == " s ) r ol e
|, =, i |y AQB4 A BC |5

Figure 1. Scheme of the fault structure and features of the geodynamic regime of the southern slope and southeastern
subsidence of the Greater Caucasus and the mechanisms of earthquake foci for 2003-2023.

Symbols: The main seismogenic faults that determine the features of the geodynamic regime of the earth's crust:
1-reverse faults, 2-normal faults, 3-slip faults (arrows indicate the direction of horizontal movements). Reverse faults:
1-Dashgil-Mudresa, 2-Vandam, 3-Geokchay, 4-Siyazan, 5-Zangi-Kozluchay, 6-Germian, 7-Adzhichay-Alyat. Shifts:
8-West-Caspian, 9-Arpa-Samur, 10-Ganjachay-Alazan, 11-Kazakh-Signakh. Faults: 12-North Adzhinour,
(Faults map compiled by: (Shikalibeyli [15])

Focal mechanisms of 49 earthquakes with magnitude m1>4.0 and depth h=2-42 km were established in
the North-Western part of Azerbaijan during 2003-2023. As can be seen from the map, faults and horizontal
displacements are dominant in the Zagatala-Balakén zone, and horizontal displacement-type movements
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prevail in the Sheki, Oguz, and Gabala zones. 11 earthquakes with magnitude mI>4.0 were recorded in Sheki,
Oguz, Gabala zones. 9 of these earthquakes are dominated by horizontal displacement type movements and
are aligned between the Pan-Caucasus right-sided Dashgil-Mudrasa, Vandam and Northern Acinohur faults,
and are located at a depth interval of 11-21 km [8,13].

In 2012, 2014, 2015, earthquakes occurred in Zagatala, Gabala, and Okhuz territories with a magnitude
of mI>5 (table 1). In 2012, an earthquake with a magnitude of ml=5.7 occurred in Zagatala region. On May 7,
at 04:40:25, earthquakes occurred in Zagatala, Balaken, Gakh, Sheki, Okhuz, with a focal depth of mI=5.6,
H=9 km, and an intensity of 10=7.0 at the epicenter at 14:15:13. It was determined that the first Zagatala
earthquake (GMT 4:40, M=5.6) was a fault-slip type, and the second earthquake (GMT 14:15, M=5.7) was a
fault-slip type.[6, 7]

On June 29, 2014, at 17:26:07, an earthquake occurred in Zagatala region with a magnitude of ml=5.3
km, a focal depth of H=9 km, and an intensity of 1o=5 at the epicenter. As can be seen from the table, the
direction of the compression axis P is vertical (PL=3), and the direction of the tension stress axis T is oriented
in the plane close to the horizon (PL=18). A sharp drop was determined for the nodal plane (DP=79-75). The
value of displacement in the hearth (SLIP=-15-(169)) indicates that displacement, fracture-falling type of
movement prevails. Based on the above, as a result of the tension states, it was determined that the earthquake
is of the fault-thrust-displacement type and coincides with the Gazakh-Signakh transverse fault. The Balakan
earthquake on October 14, 2012 was characterized by horizontal (PLP=0°) tensile stresses with a southwestern
orientation (AZM=239°) and near-vertical compressive (PLT=48°) with a northwestern orientation
(AZM=329°) stresses (fig. 10, table 4). The type of movement on both (DP=57°) planes is normal fault with
shear elements. Plane NP1 has an eastern strike (STK:=115°), NP2 — a northern strike (STK>=2°). Comparison
of the strike of nodal planes with fault lines shows agreement of the second nodal plane NP2 with two
transverse Kazakh-Signakh and Sharur-Zagatala faults [9].

Table 1.
Focal mechanisms of earthquakes felt in Balakan, Zagatala, Sheki, Oguz, Gabala areas in 2003-2023 MI1>5.0
Coordinates Principal stress axes Nodal planes
T N P NP1 NP2

Ne | Data Time s s s o |y N ml ka

ONIME T | N T |Y|&| 58 35182
1]20030601| 6:09:43 | 40.96 | 47.32| 0 | 252 |90 | 8 | O |162|207|90| O [297|90|-180|5.2 | 10
2120120507| 4:40:25 | 415 (4658 | 14 | 79 | 71 |296| 10 (171|152 |87 |162|216|72| 2 |5.6 9
3120120507(14:15:13| 41.56 | 46.63 | O | 240 | 20 |150| 69 330|130 |48|-117(349|48|-62 | 5.7 | 12
4120120518|14:47:20| 41.52 | 46.64 | 5 | 251 | 78 [135| 10 [343|117(87(-169| 27 | 79| -4 | 50| 10
5120120518/ 14:46:33| 41.53 | 46.62| 0 | 69 | 15 |159| 74 | 339|354 47| -68 |144|47|-111| 5.0 | 13
6 |20140629|17:26:07| 41.54 | 46.54 | 3 | 288 | 72 | 27 | 18 | 197|241 |79|-15|334|75|-169| 5.2 | 9
7120140929| 1:38:07 | 41.13 | 4794 | 7 | 323 | 41 | 59 | 48 | 225|265 |64 | -43 | 17 |53|-146| 55| 11
8120141004 4:59:32 | 41.11 | 4794 | 11 | 317 | 64 | 72 | 23 |222|268|82|-25| 1 |65|-171|5.0| 6
9120150904 | 4:49:36 | 40.97 | 47.43| 0 | 288 | 90 [172| O | 18 |153|90|-180| 63 |90| O |59 | 16
10(20180605|18:40:25| 41.55 | 46.62 | 0 | 284 | 19 |194| 71 | 14 |176|48|-116| 32 |48|-64 | 55| 10

In 2014, at 06:38:07 local time, a strong (mI=5.5) earthquake was recorded 22 km north-east of the city
of Gabala. After the earthquake (ml=5.5), 79 aftershocks were recorded within a day. The sources are located
at a depth of 5-19 km. It should be noted that the strong earthquake that occurred in Gabala region coincides
with the Ismailli-Sighirli orthogonal fault. After that earthquake, at 08:55:52 and 09:19:08 local time,
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earthquakes of mI>3.0 were recorded 22 km northeast of Gabala city. The focal mechanisms of both
earthquakes are aligned with the pan-Caucasus trend and the Dashgil-Mudrasa fault [8].

In 2015, the earthquakes of magnitude ml=5.9 at 04:49:36 on September 4 and ml=4.0 at 00:13:32 on
October 13, 2015, show that the movement of the left side displacement type prevails. As can be seen from the
table, the direction of the compression axis P is vertical (P1=10) and the direction of the tension stress axis T
is oriented in the plane close to the horizon (PI=5). A sharp drop was determined for the nodal plane (DP=86-
90). The value of displacement in the furnace (Slip=0-(-10)) indicates that displacement-type movement is
predominant. According to the above, as a result of tension conditions, left-lateral horizontal displacement
type movements are formed in NE directions and coincide with the Arpa-Samur transverse fault.

In the Balakan-Gabala seismogenic zones of Azerbaijan, earthquakes with a magnitude of m1>3.0 share
the core more closely at a depth of 3-25 km. 8 earthquakes with magnitude m1>5.0 were registered. These
earthquakes are recorded at a depth of 8-15 km.

On September 4, 2015, an earthquake occurred near the Oghuz region with an observed intensity of
10=7 points at the epicenter and 1,=7-3 points in nearby areas. In accordance with the map of epicenters of
seismic events for 1900-2003 in the area of the earthquake, a number of strong earthquakes were recorded,
with an intensity of 6 or more at the epicenter. The most significant of them are the earthquakes of 1953 and
1968 with 10=6-7 points, 1980, 1986, 1991 with 10=5-6 points, March 5, 2000 10=5 points. The last noticeable
event in this area was the earthquake on June 1, 2003 with 10=6 points at the source and 3-4 points in the
Mingachevir and Kurdamir regions (Table 2).

Strong earthquakes in Oghuz and nearby areas with an intensity of 5 or more at the epicenter. Tevie®

Data Time Coordinats Depth "
year = mounth day hours min | sek lat lon KM points
1953 9 2 00 36 01 41.10 47.40 5 51| 7
1953 9 16 11 15 29 41.20 47.40 28 50| 6
1968 5 11 11 29 40 41.00 47.60 15 47| 6
1980 4 1 07 33 41 40.70 47.80 20 47| 6
1986 6 02 15 16 13 40.97 47.77 22 46| 5
1991 10 21 11 58 23 40.92 47.34 16 45| 5
2003 06 01 06 09 42 41.05 47.27 22 50/ 6
2015 04 09 04 49 36 40.97 47.43 16 59| 7

Based on macroseismic studies, it was revealed that the earthquake was felt with the greatest intensity
in the territories of Oghuz and Sheki regions. Here, the intensity of the earthquake according to table MSK-64
was estimated at 7 points. The earthquake was accompanied by more than 80 aftershocks with a magnitude
from 0.5 to 4, 33 of which occurred in the first day [3, 4]. The aftershock cloud spread up to 23 km in the
south-north direction and 9 km in the west-east direction, but the area of the main mass of the earthquake
cluster was 88 km2. Despite the fact that the main source is located at a depth of 16 km in the granite layer, the
depth of the aftershocks ranges from 11-34 km. As can be seen in Fig.2, the epicenter of the earthquake is
confined to the intersection zone of the longitudinal Dashgil-Mudresa and transverse Arpa-Samur faults [5]. It
should be noted that the Arpa-Samur deep fault of ancient origin at all times from the Paleozoic to the present
day has been a zone of active manifestation of tectonic movements, a conductor of magmatic melts, ore-bearing
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solutions and seismicity. According to Shikhalibeyli E.Sh. [6] The Arpa-Samur Trans-Caucasian seismically
active metal-bearing fault zone unites the Mrovdag-Zod, Terter and Khachin faults of deep origin.

Analysis of the focal mechanisms of the earthquakes on 09/04/2015 with ml=5.9 (main shock) and on
10/13/2015 with mI=4.0 showed the predominance of two types of movements. The earthquakes that occurred
in the Oghuz region on September 4 at 04:49 am and on October 13 at 00:13 am occurred under the influence
of tensile and compressive stresses of similar magnitude.

2015/09/04 t=04:49:36 H=16 MI=5.9

Figure 2. Earthquake source mechanisms, as well as block diagrams of displacement along the NP2 plane

From Table 2 it can be seen that the first nodal plane of the rupture extends in the SE direction (153°)
with a dip to the southwest at an angle of 86-90°, the second nodal plane has a NE strike (63°) with a dip to the
southeast at an angle of 83-90°. In this case, the compression stresses in the earthquake source were oriented
in the northeast direction (azimuth 18) and acted near-horizontally (angle with the horizon 0-7), and tensile
forces were directed in the west-southwest direction (287-288) at an angle of 0-2 to the horizon. The type of
movement of these earthquakes is strike-slip with a left-lateral horizontal component.

Figure 3. Scheme of compression-tension axes of focal mechanisms of earthquakes with mi>4.0
in Zagatala-Gabala area during 2003-2023

Stress and deformation areas of the Earth's crust in the North-Western part of Azerbaijan
During 2003-2023, the scheme of compression-tension axes was established based on the data of focal
mechanisms of earthquakes with mI>4.0 in Balakan, Zagatala, Sheki, Oghuz and Gabala areas (Figure 3).
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On the map, blue color-compression, red color-tension arrows. The analysis of the orientation of the
compression and extension axes showed the SW-NE orientation of the compression axes in the Sheki and Gabala-
Oghuz seismogenic zones. A chaotic distribution is observed in the Zakatala-Balaken zone. This is due to the
complexity of the tectonic structure. The main seismic tremors with a magnitude of more than 4.0 are associated
with the following tectonic zones: the node of intersection of the Zagatala, transverse with the Ganyh-Ayrichai
longitudinal fault; 2 - node of intersection of Zagatala with Shambul-Ismailly longitudinal fault. All these tectonic
nodes are located in the Mazymgarishan-Sarybash sublatitude fault zone and are controlled by this fault. As a
result of the orientation of the compression and tension axes, a distribution map of the Lode-Nadayi coefficient
was constructed. On the map, the blue color shows the tension arrows, the red color shows the compression
arrows. As can be seen from the map, the Zagatala, Balakan, Gabala region of the republic is characterized by
tension. Compression stress is observed in Sheki and Oghuz regions (Figure 4).
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Figure 4. Distribution map of the Lode-Nadai coefficient calculated on the basis of the focal mechanisms of the
earthquakes that occurred in Zagatala, Sheki, Oghuz and Gabala in 2003-2023
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Figure 5. In 2003-2023, the depth section of displacement values calculated based on the mechanisms of
earthquakes with ml>4 in Balakan, Zagatala, Sheki, Oghuz and Gabala regions

Thus, on the basis of the USA USGS Coulomb 3 program, a depth section of the displacement values
of earthquakes with magnitude m1>4.0 in Balakan, Zagatala, Sheki, Oghuz and Gabala regions in 2003-2023
was established (Figure 5). As can be seen from the cross-section, the values of displacement in the Oghuz,
Gabala, Zagatala and Balaken zones are high and vary in the range of 0.25-0.35 m. In Sheki, Oghuz, Gabala
regions, the value of displacement is 0.26-0.35m at a depth of 12-19 km, and 0.15-0.27m is observed at a depth

of 3-15 km in Zagatala and Balakan regions. The lowest value of displacement was recorded in Sheki area of
0.1-0.12m.
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In the section of the Zagatala and Balaken zones, displacement values are characterized by higher values
in the range of 0.18-0.26m at a depth of 6-16 km (Figure 6).
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Figure 6. Depth cut of displacement values calculated on the basis of mechanisms of earthquakes
with ml>4 in Balakan and Zagatala regions in 2003-2023

In Sheki, Oghuz, Gabala regions, the value of the displacement at a depth of 13-19 km is higher and is
observed in the interval of 0.23-0.34m (Figure 7).
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Figure 7. Depth cut of displacement values calculated on the basis of mechanisms of
earthquakes with ML>4 in Oguz and Gabala regions in 2003-2023

RESULTS

The study of the spatio-temporal sequence of seismic shocks of various magnitudes in each seismic focal
zone leads to conclusions about the similarity of individual seismically active zones of the Azerbaijani part of
the Greater Caucasus, observed not only in their tectonic conditions, but also in the nature of the manifestation
of seismicity. The epicentral zones of most of the listed earthquakes are located in the foothills in the Vandam
structural zone. The spatial distribution of epicenters demonstrates that the events of 2014-2015 with mI>5.0
are confined to transverse (northeast-trending) disjunctive dislocations, but the epicentral zones generally have
a “pan-Caucasian” elongation and are located along the Vandam tectonic zone along the Ganykh-Ayrichay-
Alyat deep thrust. It can be assumed that the sources of the Gabala, as well as Oghuz earthquakes are confined
to the extension zone and their mechanism is determined as the result of right-sided shear deformation in the
zone of geodynamic influence of the left-sided Arpa-Samur fault. The structure of the Kura Basin is observed
to shift under the structure of the Greater Caucasus.
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Analysis of the orientation of the compression and extension axes showed the SW-NE orientation of the
compression axes in the Sheki and Gabala-Oghuz seismogenic zones. On the territory of the Zakatala-Balaken
zone, a chaotic distribution is observed. This is due to the complexity of the tectonic structure. The main
seismic tremors with a magnitude greater than 4.0 are associated with the following tectonic zones: the
intersection of the Zagatala transverse fault with the Ganykh-Ayrichay longitudinal fault; 2 - intersection point
of the Zagatala with the Shambul-Ismayilli longitudinal fault. All these tectonic nodes are located in the zone
of the Mazymgaryshan-Sarybash sublatitudinal fault and are controlled by this fault.

As aresult of the orientation of the compression and tension axes, a distribution map of the Lode-Nadayi
coefficient was constructed. As can be seen from the map, the regions of Zagatala, Balakan, and Gabala are
mainly characterized by tensile stress. Compression stress is observed in Sheki and Oghuz regions.

Thus, in 2003-2023, depth sections of displacement values of earthquakes with magnitude mI>4 in
Balaken, Zagatala, Sheki, Oghuz and Gabala regions were established. As can be seen from the cross-section,
the values of displacement in the Oghuz, Gabala, Zagatala and Balaken zones are high and vary in the range
of 0.25-0.35 m. In Sheki, Oghuz, Gabala regions, the value of displacement is 0.26-0.35m at a depth of 12-19
km, and 0.15-0.27m is observed at a depth of 3-15 km in Zagatala and Balakan regions. The lowest value of
displacement was recorded in Sheki area of 0.1-0.12m.
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