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Summary. The Caucasus region located at the junction of the Eurasian and Arabian tectonic
plates is a key area for understanding continental collision processes and their impact on seismic ac-
tivity. The aim of this work is to analyze the region’s tectonic processes, seismic history, and the risks
associated with potential large earthquakes. The study employs modern methods including satellite
imagery, GNSS data, drone-based modeling, and paleoseismic trenching. In April-May 2022, a team
of scientists from the University of Oxford, in collaboration with early-career researchers from the
RSSC, carried out the first geological fieldwork in Azerbaijan focused on paleoseismology and active
tectonic processes. Two trenches were analyzed. One of the key findings was the identification of ac-
tive faults, such as the Aghsu fault, and evidence of surface ruptures associated with historical earth-
quakes. Two surface rupture events (1713-1895 and 1872-2003) were identified likely linked to the
surface displacements caused by the 1668 and 1902 earthquakes, which inflicted significant damage
on the city of Shamakhi. Our reassessment of the 1902 earthquake suggests its magnitude may have
reached Mw 7.4, whereas earlier estimates placed it at M 6.9. Additionally, evidence of a surface-
rupturing earthquake dated between 334 and 118 BCE was found in a second trench located 60 km
west of Aghsu near Goychay along with signs of another possible event within the past 2000 years.
This work highlights the importance of continued field investigations to better constrain fault lengths,

assess historical earthquake magnitudes, and improve regional seismic hazard maps.

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

1. Introduction

The Caucasus mountain system located at the
junction of the Eurasian and Arabian plates repre-
sents a key site for understanding the complex geo-
dynamic processes of continental collisions and their
influence on seismic activity. Despite the fact that
much of the structural paragenesis of orogenic zones
has been thoroughly studied, the morphological fea-
tures of mountain systems such as the Greater Cau-
casus still require further exploration. These moun-
tain forms not only reflect the history of tectonic
forces but also serve as indicators of underlying ge-
odynamic processes offering valuable insights, espe-
cially when direct geological data is limited.

The seismicity of the Greater Caucasus has his-
torically been significant with numerous destructive
earthquakes recorded over the centuries. These
events, such as the earthquakes of 1139, 1668, and
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the series from 1828 to 1902 have left an indelible
mark on the history of the region. However, the lack
of instrumental earthquake data for much of the re-
gion complicates our understanding of the full seis-
mic potential of the area. Turning to historical earth-
quake records and modern geophysical data reveals
that the fault systems of the region are active with
the possibility of significant seismic events still
looming. The goal of this study is to explore the geo-
dynamic conditions of the Greater Caucasus focus-
ing on historical seismicity and the active faults re-
sponsible for shaping the region's seismic landscape.
The research in this article presents a comprehen-
sive analysis of the region’s tectonic processes, seis-
mic history, and current risks associated with poten-
tial future earthquakes based on modern technologies
such as satellite imagery, drone modeling, GNSS
technologies, as well as paleoseismic trenching.
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On April — May, 2022, a team of five scientists
from Oxford University Department of Earth Sci-
ences led by Professor Richard Walker collaborated
with young scientists from RSSC to conduct the first
field geological studies focused on paleoseismology,
earthquake geology, and active tectonics in Azerbai-
jan. The aim of this research was to understand the
potential locations and frequency of strong destruc-
tive earthquakes (M7+) that occurred before the de-
velopment of modern seismic networks.

At the conclusion of this research, a comprehen-
sive article titled "'Surface Rupturing Earthquakes
of the Greater Caucasus Frontal Thrusts, Azer-
baijan'" was published. Our article is a summary of
that study, which was published in 2024. It provides
a concise overview of the research helping a broader
audience quickly understand the key findings.

1.1. The Mountain System of the Greater
Caucasus

To date, the structural paragenesis of orogenic
zones has been thoroughly studied but the morpho-
logical features of the orogens themselves remain
incompletely understood. These differences reflect
geodynamic processes and can serve as indicators of
these processes, particularly in cases where direct
geological data are absent or insufficient. Structural-
ly, orographic forms of orogens retain data on the
geodynamic conditions of their formation (Maka-
rova et al., 2000; Kopkyranosa, 2000). In recent
decades, numerous studies in the fields of geology,
geodynamics, geodesy, and geophysics have been
conducted to investigate the evolution of the Cauca-
sus and its surrounding areas, as well as to refine our
understanding of current tectonic processes, litho-
spheric deformations, seismicity, and the associated
seismic risks and hazards. The results of these stud-
ies are reflected in a number of papers published in
international journals, as well as in those published
in the former Soviet Union, Armenia, Azerbaijan,
Georgia, and Russia. Furthermore, recent geological,
geophysical, and geochemical studies have provided
additional clarification on the tectonic framework of
the region. The question of the age of continental
collision remains unresolved with various studies
suggesting a range from the Late Cretaceous to the
Pliocene (Ismail-Zadeh et al., 2022).

The Caucasus region is known to be part of the
ongoing continental collision between the Arabian
and Eurasian plates. For over 100 million years, the
lithosphere of the Neo-Tethyan Ocean has been sub-
ducted beneath Eurasia (Xaun, 1975; Adamia et al.,
1985). This process has led to inversion and the
formation of fold-and-thrust belts in the Greater and
Lesser Caucasus (Mosar et al., 2010).

The diagram showing the tectonic structure of
the Eastern Black Sea region is presented in Figure 1.
The following key tectonic units can be identified
within this region (Myparos, 1969; Letouzey et al.,
1977; Starostenko et al., 2004; Saintot et al., 2006;
Adanacenko u ap., 2007; Rolland et al., 2011; Ni-
kishin et al., 2012): (1) the South Crimea Orogen, (2)
the Greater Caucasus Orogen, (3) the system of ter-
ranes of the Central and Eastern Pontides with Meso-
zoic volcanic belts (Middle Jurassic and Cretaceous),
and (4) the Eastern Black Sea Basin with oceanic crust
and strongly stretched continental crust due to rifting.

The Greater Caucasus mountain system, which
stretches approximately 900 km between the Black
and Caspian Seas, is considered to have formed as a
result of tectonic inversion of a former back-arc ba-
sin that developed on continental crust and opened
in the early Mesozoic above the northern subduction
zone of Neo-Tethyan Ocean (Adamia, 1985; Mosar
et al., 2010). Thermochronological studies have
shown that the formation of the topography of the
western Greater Caucasus began as early as the Oli-
gocene (Vincent et al., 2018a,b). Estimates of total
shortening across the Greater Caucasus remain un-
certain ranging from 150 to 400 km with shortening
increasing from west to east (Ismail-Zadeh et al.,
2022). Continued convergence has generated com-
pressive stress, which activated deformation and up-
lift of the Greater Caucasus during the Pliocene. Ac-
cording to McQuarrie and Van Hinsbergen (2013),
the closure of the Neo-Tethyan Ocean to the north of
the Arabian Plate occurred about 27 million years
ago, although subduction continues along the Hel-
lenic and Cyprian trenches. Cowgill et al. (2016) link
the changes in the Arabian-Eurasian collision zone to
the closure of the rift basin on the southern slope of
the Greater Caucasus. However, Vincent et al.
(2018a) argue that, sedimentological and seismologi-
cal data suggest an earlier closure of the basin around
the early Oligocene at least for the western part of the
Greater Caucasus. Cowgill et al. (2018) propose that
basin closure began around 35 million years ago and
was completed around 5 million years ago when the
Lesser Caucasus collided with the Scythian Platform
forming the Greater Caucasus. The final collision of
the Arabian and Eurasian plates and the formation of
the modern intracontinental mountain structure of the
Caucasus occurred during the Neogene-Quaternary
period (Ismail-Zadeh et al., 2022).

The paper (Sengor et al., 2023) proposes a revi-
sion of traditional models highlighting the Pacific-
type margin and the dynamic motion of the conti-
nent. The Cimmerian Continent was a complex tec-
tonic structure that not only rifted from Gondwana
but also underwent internal extension forming oce-
anic basins such as the Neo-Tethys (Fig. 2).
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Its evolution is tied to the subduction of the Pal-
aeo-Tethys and its subsequent closure as well as the
opening of new basins and eventual collision with
Laurasia. The northern margin of the Cimmerian
Continent was of Pacific-type not Atlantic-type as
claimed by some authors implying active subduction
processes and back-arc basin formation.

The continent traversed the Tethyan realm in a
"serpentine motion" making it impossible to recon-
struct synthetic isochrons to precisely track its north-
ward migration (except for simplified visualizations of
its journey). Oceanic basins including the Neo-Tethys
opened as back-arc basins behind the subducting slab.

The movement of the Cimmerian continent
across the Tethyan region occurred between the Late
Triassic and Late Jurassic and in some places possibly
even in the Early Cretaceous, when the Cimmerian
continent collided with the Laurasian margin. Due to
the complex nature of this movement, the authors
note that it is impossible to construct synthetic
isochrons to accurately track the northward migration
of the Cimmerian continent except for a simplified
visualization of its path across the Tethyan region.

Many outstanding scientists have studied the
tectonics, geodynamics, and seismicity of the Great-
er Caucasus and Azerbaijan including G.V.Abich,
R.A.Agamirzoyev, Sh.A.Adamia, A.A.Alizade,
F.S.Akhmedbeyli, B.K.Balavadze, G.Sh.Shengelia,
G.l.Baranov, R.M.Gadzhiev, 1.S.Guliyev, F.A.Kadi-
rov, T.N.Kengerli, M.L.Kopp, V.V.Korobanov,
E.E.Milanovsky, V.E.Khain, and others (Abich,
1862, 1873; Aramupsoes, 1987; Adamia, 1985; Amu-
3ane u ap., 1968; 1982; AxmenOeimu, 1991, 2001;
Balavadze et al., 1975, 1966; BapanoB u I'pexos,
1982; T'amxues, 1965; Guliev et al. 2002; Kengerli,
1997; Komm, 1997; Korobanov, 1990; MwuiaHoBCcKHit
u 1p., 1963; Xaun, 1984; Xaun u ap., 2005).

1.2. Paleoseismogeological studies and histor-
ical tectonic activity of the Greater Caucasus.

The first paleoseismogeological studies in the
Greater Caucasus region began in the late 1960s based
on the hypothesis that large earthquakes that occurred
in the distant past leave traces on the Earth's surface in
the form of paleoseismodislocations (Florensov, 1960).
Evidence of such events was recorded in various parts
of the Caucasus: on the southern slopes of the North-
western Caucasus in the central Western Caucasus
(Xpomosckux u np., 1979) near Mount Elbrus (Ni-
konov, 1991) in the vicinity of the Caucasian Mineral
Waters (bemoycoB u ap., 2000) in North Ossetia
(Hukutva u ap., 1993) in North Caucasus and in
mountainous Dagestan, and on the coast of the Caspian
Sea (bynun, 1985; Korzhenkov et al., 2019; Osgcro-
yenko u ap., 2014; Rogozhin et al., 2015; Gmyrya et
al., 2019). These studies revealed that the seismic ac-

tivity of the region might be significantly higher than
previously believed on the basis of traditional seismici-
ty statistics. Most of the identified ancient seismogenic
structures were linked to gravitational processes. How-
ever, in most cases, researchers could not precisely
determine the locations, magnitudes, and ages of an-
cient earthquake sources. One exception was the work
led by V.P.Solonenko (Xpomosckux u mp., 1979),
where the first estimates of earthquake magnitudes and
focal zones were obtained. In the late 1980s and early
1990s, several significant earthquakes occurred in the
Caucasus region affecting both the Lesser and Greater
Caucasus. These included the 1986 Paravan earthquake
with a magnitude of 6.5, the 1988 Spitak earthquake
with a magnitude of 6.9, the 1991 Racha earthquake
(magnitude 7.0), the 1991 Java earthquake with a mag-
nitude of 6.5, and the 1992 Barisakh earthquake with a
magnitude of 6.2 (Porosxun u ap., 2014).

The primary tectonic structure associated with
this process is the Main Caucasus Thrust character-
ized by northward dip. Around 1.5 million years ago,
deformation began to spread to the Kur foreland fold-
thrust belt, which experiences shortening at a rate of
6.7-13.6 mm/yr as determined from reconstructed
balanced cross-sections (Forte et al., 2015; Kangarli
et al., 2018), and through GNSS measurements,
which show a rate of around 10 mm/yr in the Kur
Basin (Reilinger et al., 2006; Yetirmishli et al., 2022).

The Kur fold-thrust belt stretches from west to east
for about 275 km, from the vicinity of Thilisi in Georgia
to the Shamakhi area in Azerbaijan. Its structure consists
of a series of overlapping thrusts, the number of which
varies from one to four depending on the section of the
belt. Despite the fact that no earthquake with M>7.0 has
been recorded in the southeastern part of the Greater
Caucasus during the instrumental period, the region has
experienced numerous destructive earthquakes in the
pre-instrumental period. The region is known for its his-
torical earthquakes, the most destructive of which were
the events of 1139, 1668, and a series of earthquakes
between 1828 and 1902 (Ismail-Zadeh et al., 2022;
Pierce et al., 2024). The widely felt earthquakes of 1668
and 1902 devastated the medieval capital of Shamakhi
(Fig. 3b), while moderate (M ~ 6) events in 1828, 1859,
1869, and 1872 caused serious damage to the city. The
1859 event claimed 100 lives and destroyed 741
buildings prompting the capital to move from Shama-
khi to Baku. The 1872 event claimed 118 lives and
destroyed all but 20 buildings (ILlebamun, 1982). The
1902 event claimed 2,000 lives and destroyed 4,000
homes. In Fig. 3a, we have transformed the isoseists
for the Shamakhi earthquakes of 1828-1902, initially
recorded on the intensity scale developed by Weber.
Weber (1903) constructed isoseists for the 1902
earthquake using observations from 120 villages
throughout the region (Pierce et al., 2024).
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Fig. 3. MMI scale isoseismals of the 1828-1902 yy. Shamakhi earthquakes adapted from the original intensity scale (a) and destruc-
tion after the Shamakhi earthquake of 1902 developed by Weber (1903)

These isoseismal maps suggest that the epicen-
ter was located near Shamakhi and that the rupture
that occurred follows the general trend of the Kur
thrust. Our paleoseismic trenching results from
Aghsu indicate two surface-rupturing events since
the early 18th century (1713-1895 and 1872-2003).
The more recent of these rupturing events could be
the surface rupture of the 1902 Shamakhi earth-
guake, while the penultimate event may correspond
to the 1668 earthquake if we disregard two radiocar-
bon dates. Modern Shamakhi located just 18 km
northeast on the hanging wall of the Aghsu basin
would have experienced intense ground shaking if
the northeast fault rupture occurred, so the destruc-
tion recorded during these events aligns with our
paleoseismic results (Pierce et al., 2024).

According to the research by Jackson and Am-
braseys (1997), historical seismicity data over the
last 400 years account for only about 25% of the
total crustal shortening in the Caucasus region. This
presents significant challenges in estimating the
seismic potential of the region, as it remains un-
clear whether the lack of major earthquakes west of
Shamakhi is due to insufficient historical records,
aseismic processes such as fault creep, or the buil-
dup of unresolved tectonic stresses within the fold
and thrust system.

2. Methodology

The study employed advanced technologies, in-
cluding satellite imagery, drone modeling, GNSS
technologies, seismic positioning, and paleoseismic
trenching. Faults were remotely mapped using
Google Earth and elevation models derived from
Sentinel satellite stereo images (Smith, Johnson,
2022) before fieldwork conducted from 2020 to
2022. Field surveys included vehicle and on-foot
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exploration of fault sections as shown in Fig. 4. Key
sections were carefully examined using photogram-
metry, where images were captured with a Teokit-
equipped DJI Phantom 4 Pro v2 drone (Pierce,
Koehler, 2023). Teokit is a differential GPS system
(dGPS) used for accurately geolocating the images,
which were corrected then using the Post-Processing
Kinematic (PPK) method via the Emlid Reach RS2
dGPS base station (Zhang et al., 2019).

The captured photographs were processed using
Agisoft Metashape software to generate digital eleva-
tion models (DEMSs) and orthomosaic images with a
resolution of 6-10 cm/pixel and 3-5 cm/pixel, respec-
tively. Two paleoseismic trenches were excavated
across mapped faults, which were then cleaned, grid-
ded, and documented (Fig. 4) (Pierce et al., 2022,
2023). Documentation was based on 3D models cre-
ated using Structure-from-Motion (SfM) from photo-
graphs taken with Samsung Galaxy S20 Ultra (2022)
and Pixel 7 Pro (2023) smartphones. These models
were precisely adjusted, oriented, and scaled using
reference points from LiDAR scans of the trench
walls performed with an iPad. Before generating and
exporting 2D orthomosaic images, this process yield-
ed 2D images of the trench walls with centimeter-
level geometric accuracy (Pierce et al., 2024).

Layers and faults were then drawn on these 2D
images using an iPad. The units and faults were sep-
arated and described following standard paleoseis-
mic methods (McCalpin, 2009), including sedimen-
tary facies, cross-cutting relationships, and soil de-
velopment. Samples of charcoal, plant material,
bones, and soil were documented in trench logs, col-
lected, processed, and then analyzed at the Beta An-
alytic laboratory in Miami, Florida. They were cali-
brated using OxCal v4.4 (Bronk, Ramsey, 1995)
with the IntCal20 calibration curve.
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Fig. 4. Tectonic map of the southeastern part of the Greater Caucasus, paleoseismic trenches in the Aghsu and Goy-
chay areas, and epicenters of major (M>5.0) historical earthquakes occurring between 1669 and 1956

2.1. Formation of covers in the
Shamakhi-Gobustan trough

The study used advanced technologies including
satellite imagery, drone modeling, GNSS technolo-
gies, seismic positioning and paleoseismic excava-
tions. Horizontal movements at a rate of 10 mm/yr
between the Arabian and Eurasian plates are mainly
provided by the Main Caucasus fold-and-thrust belt,
which extends between central Azerbaijan and
Georgia along the southern front of the Greater Cau-
casus (45-48°E) (Pierce et al., 2022, 2023). In the
southern foothills of the Greater Caucasus most fold-
and-thrust faults arose under compressional condi-

H(km)

Shamakhi

tions resulting in southerly and, occasionally,
southwesterly displacements of the massifs. These
faults are clearly visible on the seismic tomograph-
ic profile constructed from earthquake traveltime
data for the period 2017-2023. The construction
method is described (Gunnels et al., 2021,
Kazimova, 2020) (Fig. 5). The modern structure of
these dislocations consists of local folds, which are
complicated by faults. In the Shamakhi-Gobustan
trough, a large Perikyushkul-Baskal nappe stands
out, which continues west almost to the Geychay
River valley. Here, the displacement amplitude of
the allochthonous part of the nappe is 20-25 km.

Agsu Trench

, Z D(km)
40 < 60SW M.

Fig. 5. Seismic tomographic section along profile 1-1 across the strike of the thrust structure in the NE-SW direction
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In some places, the thrust plate overlaps the Mi-
ocene layers indicating active compressive stresses
in the neotectonic period. Clayey rocks in the Upper
Miocene were subjected to intense deformation and
have many cracks. Similar stresses are observed in
other local structures of Central Gobustan.

Thus, compression in the mountainous region of
the Greater Caucasus is the main cause of horizontal
movements in the above-mentioned structural ele-
ments: Gobustan, Ajinour and the Kur interfluve. It
is also important to note the significant influence of
the Ganykh-Ayrichay-Alat deep fault, which showed
high activity in late orogenic tectonic processes.
There is a high probability that the geodynamic im-
pact of this fault contributed to the formation of rup-
ture and fold dislocations in the Ajinour and Go-
bustan zones. If the current geological processes
continue, it can be assumed that the young folded
zones of the Kur-Ajinohur interfluve, as well as the
Shamakhi-Gobustan trough are at the initial stage of
the formation of the future orogen. Currently, the
foothills of the southern clone of the Greater Cauca-
sus are rising at a rate of 2-3 mm per year. Based on
these observations, it can be concluded that the foot-
hill zone is already beginning to form as an extended
pile, which indicates the further development of late-
orogen processes.

2.2. Space geodesy data (GNSS)

Based on the GNSS space geodesy data of the
RSSC and seismological data, the current geodynam-
ic conditions in the territory of Azerbaijan for 2014-
2024 were analyzed. The data were taken from
Yetirmishli et al. works (2022; 2023; 2024). One of
the most noticeable features of the horizontal move-
ment velocity field is the decrease in the velocity val-
ues perpendicular to the direction of the Greater Cau-
casus strike from south to north. The velocity field

Q GPS Velocities
i 20 mavyr
95% confidence

% 47 48 a9 50 5t

clearly illustrates the movement of the Earth's surface
in the N-NE direction. (Fig. 6) This phenomenon re-
flects the process of successive accumulation of elas-
tic deformations in the zone of subduction interaction
of the structures of the northern side of the South
Caucasian microplate with the accretionary prism of
the Greater Caucasus. In addition, within the Middle
Kur Depression and the Lesser Caucasus, a tendency
toward horizontal displacement is observed, which is
expressed in an increase in the velocity of movement
from west to east along the continuation of the ridge.
It has been established that on the Absheron Peninsu-
la the Earth's crust is contracting at a rate of ~5
mm/yr. Earthquakes that occurred during this period
are localized in the zones of the transition gradient
from maximum to minimum velocities. These are
mainly the Ismailly, Shamakhi, Aghdam and Shamkir
regions. In this zone, a change in the magnitude of the
GNSS velocity vectors is observed, which can be ex-
plained by the main reason for the accumulation of
stress.

The maximum values of horizontal velocities
were recorded at the stations of Aghdam, Lerik,
Lankaran, Jalilabad, Fizuli, and Saatly with an aver-
age speed across the republic of 7.3 mm/yr. In 2021,
the average speed across the entire territory of the
republic was 7.6 mm/yr. The highest speeds were
noted at the stations of Yardimli (12.2 mm/yr), Lan-
karan (13.1 mm/yr), and Saatly (12.3 mm/yr).

Along the Kur Depression (from the Middle
Kur Depression to the Lower Kur Depression, i.e.,
from NW to SE), there is a gradual increase in hori-
zontal movement speed from 7.3 to 11.3 mml/yr,
which characterizes a state of compression. The aver-
age speed of the mega-zone on the southern slope of
the Greater Caucasus ranges from 4.2 to 5.4 mm/yr.
The Middle Kur mega-zone is characterized by
speed of 8.85 mm/yr.

V(mm/yr)

Fig. 6. Overview map of (a) Azerbaijan showing GNSS velocities relative to stable Eurasia (Kadirov et al., 2024), faults from the
Active Faults of Eurasia Database, and focal mechanisms of earthquakes from the database of RSSC (Compiled by Kazimova), b)
map of horizontal movement velocity distribution based on GNSS station data from the RSSC (Compiled by Kazimov)
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3. Paleoseismic Trenches in Aghsu

The Kur thrust located immediately next to
Aghsu runs along the front of the Greater Caucasus
range. In this area, the active fault has created an
uplifted bench approximately 50 meters high tilting
back towards the northeast with a distinct fold at its
crest. About 2.5 km east of Aghsu, a small alluvial
valley cuts through this bench, where a stream has
incised perpendicularly to the fault trace. Within this
valley, two low terraces have formed T1, the lower
terrace, and T2, which is elevated by about 1 meter.
These terraces have smooth, flat surfaces and can be
continuously traced upstream for approximately 300
meters from the valley mouth (Fig. 7).

At the entrance to the valley, both terraces ex-
hibit vertical displacement marked by fault scarps
approximately 2 meters in height. Along the western
edge of the valley, a minor stream has deeply eroded
the T1 terrace. A hillshade image obtained from
drone data reveals signs of human alteration on the
scarp of the T2 terrace; however, the T1 terrace
shows no such modifications on either side of the
fault allowing for clear correlation. A paleoseismic
trench was dug across the 2-meter-high scarp inter-
secting the T1 terrace within this alluvial valley.

3.1. Stratigraphic and Structural Analysis of

the Aghsu Trench Exposure

The length of the trench that was excavated in
the Aghsu region was 22 meters, and the depth was
5 meters (Fig. 8). The eastern trench wall was me-
ticulously documented through detailed logging and
photography. The excavation exposed a sequence of
clay, alluvial, and colluvial deposits that have been
disrupted by a low-angle fault (FO), which branches
into multiple splays (F1-F4) as it extends upward.

The lowest stratigraphic layer, U1, consists of a col-
luvial deposit with a mixture of rounded cobbles and
gravel embedded in a silty-sandy matrix.

Overlying U1 is U2, a fluvial deposit that thick-
ens southward, comprising well-sorted, grain-
supported sands, gravels, and rounded cobbles. The
contact zone where U2 overlaps U1, marked in gray
consists of fine-grained sediments potentially repre-
senting a paleosol. At the top of U2, a distinct ~40
cm thick, light-colored paleosol is visible extending
across the southern part of the trench. In the hanging
wall, U3 is a 1.5-meter-thick, laminated clay layer
that fractures into prismatic blocks and shows signif-
icant shearing near the fault zone. Above this, U4
consists of finely laminated clays, silts, and sands.
Units U4 and U5 are exclusive to the hanging wall
with U5 containing laminated silts, sands, a thin
cobble layer, and traces of modern plastic debris in
its upper 20-30 cm.

Above U2 lies W1, a colluvial deposit composed
of a poorly sorted mixture of small boulders, cobbles,
and gravels within a fine-grained matrix. A ~20 cm
thick light-colored paleosol caps W1, which is thick-
est near the fault scarp and gradually thins southward.
Overlying W1 is W2, another colluvial deposit made
up of angular clay blocks within a fine-grained matrix
with sparse pebble inclusions. A nearly horizontal
fault (FO) cuts across the trench branching into four
distinct faults (F1-F4) in the hanging wall. F4 forms a
shear zone within U3, while F3 and F2 enclose a
shear band composed of Ul material, indicated by
aligned cobbles and pebbles. F1 displaces the paleo-
sol at the top of U2. The hanging wall units (U1-U4)
show clear folding, whereas U2 in the footwall re-
mains largely undisturbed.

Fig. 7. Paleoseismological investigations of a trench excavated in 2022 in the Aghsu area
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two events is mainly inferred from the colluvial wedge stratigraphy on the footwall (W1 and W2) (Pierce et al., 2024)

The stratigraphy observed in the southern sec-
tion of the trench reveals evidence of two distinct
faulting events indicated by the presence of two col-
luvial wedges (W1 and W2) overlying the undis-
turbed fluvial deposits of unit U2 (Fig. 4). A recon-
struction model of fault displacement is illustrated in
Fig. 9. The earlier of these events (E1) led to the
formation of the W1 colluvial wedge, which consists
of an unsorted mixture of cobbles and gravels cover-
ing the paleosol that had developed atop the U2 flu-
vial sediments. Over time, a thin layer of fine-
grained soil accumulated on the surface of W1. The
more recent seismic event (E2) resulted in the depo-
sition of the W2 colluvial wedge, primarily com-
posed of angular clay blocks derived from U3. This
wedge subsequently buried the thin soil layer that
had formed on top of W1.

The contrast between the two colluvial wedges
is highly pronounced. During the penultimate E1
event, the FO, F1, and F2 faults ruptured through the
U1 colluvial layer and the upper portion of the U2
alluvial deposit at the base of the northern section of
the trench following a sub-horizontal fault plane
(Fig. 9). As FO branched into F1 and F2, it caused a
sharp fold in segments of U2 and the U1 colluvium,
which subsequently collapsed, giving rise to the E1
wedge. The thick clay layer, U3 was deposited be-
fore the E1 event and may have accumulated behind
a fold in U1, possibly formed by an earlier rupture
along a different fault strand. However, as this
strand is not visible in the trench exposure, this in-
terpretation remains uncertain. In this scenario, U3
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would have initially covered and laterally bordered
U1 before the E1 rupture occurred.

Time 4
Post E2 (Today)

Time 3
Post-E1

Time 2
Post-E1

U1, Uz, U3 faulted, W1 wedge deposited, U1 & U2 are folded

E1(16687)

Time 1
Pre-E1

U3 abuts U1, possibly deposited in pre-existing fold in U1,
U2 deposited onlapping against scarp

Fig. 9. Reverse-slip reconstruction of the Aghsu trench. The col-
ors and symbols correspond to those used in Fig. 4. The most
distinct evidence of seismic events is found in the colluvial wedge
stratigraphy (W1 & W2) within the footwall (Pierce et al., 2024)

During the E1 rupture, the Ul unit was dis-
placed into the near-surface fault zone along the
nearly horizontal FO fault. It is possible that the ex-
treme flatness of FO in this exposure is partly due to
the trench’s oblique orientation relative to the fault.
Additionally, the U3 clay unit, being significantly
more rigid than the U1 colluvial deposit may have
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influenced fault propagation, as the fault exploited
this contrast in material strength. Initially, U3, which
both capped and laterally bordered U1 remained un-
affected by the surface rupture. It was only after fur-
ther slip accumulation during the subsequent E2
event that U3 was incorporated into the fault zone.

Following the E1 rupture, fine-grained sediments
of U4 were deposited atop U3 within the hanging
wall accumulating behind the fold generated by the
E1 event. By restoring the displacement of U1 along
faults F1 and F2, a minimum of 6.6 meters of slip is
estimated for the E1 rupture. During the more recent
E2 event, fault FO was reactivated, and fault F3 also
ruptured at the base of U3 further folding U3 and U4
into a pronounced fold-scarp. This event resulted in
the formation of a new colluvial wedge (W2). Similar
to U4, U5 represents growth strata that accumulated
behind the fold on the hanging wall. At least 3.5 me-
ters of slip was necessary to thrust U3 over the crest
of the fold in U1. However, due to the intense shear-
ing of U1 and U3 within the fault zone, there is sig-
nificant uncertainty in these displacement estimates.

The trench stratigraphy and reconstruction (Fig.
9) illustrate how shallow folding during surface-
rupturing earthquakes contributes to the formation of
growth strata on both the hanging wall and footwall
of a thrust fault. This finding underscores the limita-
tions of scarp diffusion modeling when applied
without subsurface data and highlights the need for
caution when estimating the age of thrust fault
scarps based solely on surface observations.

3.2. Aghsu 14C Geochronology
The 14 radiocarbon sample locations from the
Aghsu trench are plotted on Fig. 8. Table 1 shows

the samples of charcoal, plant material, bone and
soil that were documented in trench logs, processed
and then analyzed at Beta Analytic in Miami, Flori-
da. These samples, as noted above were calibrated
using OxCal v4.4 (Bronk, Ramsey, 1995) with the
IntCal20 calibration curve (Pierce et al., 2024).

Specimens — labeled R5, R7, R10, and R33 — were
found to be contemporary plant remains. These were
subsequently disregarded for further study. Specimen
R18, identified as a plastic candy wrapper from the
late 1990s is estimated to originate from around AD
1995 + 5 and has been designated as the upper chrono-
logical marker for the stratigraphic sequence.

Samples R25 and R26 consisting of carbon
from bulk sediment are considered less trustworthy
than isolated charcoal fragments due to their tenden-
cy to show wide age discrepancies — sometimes
spanning millennia — within a single horizon (e.g.,
Griitzner et al., 2016). Specimen R22 retrieved from
the faulted area (Unit U1) was a sizable piece of ny-
lon cloth. Given nylon’s invention in the mid-20th
century, its presence at this depth suggests dis-
placement by burrowing fauna, especially since oth-
er samples from Unit U1 date to the medieval period
(R26: AD 1028-1171; R29: AD 1669-1859).

The trench’s distinct layering combined with the
scarcity of modern artifacts at deeper levels and an
increased presence of plastics near the surface, dis-
counts the possibility of extensive mixing across the
profile. The usable age estimates were fed into an
OxCal chronological model (Fig. 10) producing re-
sults that establish the timing of two ground-
rupturing episodes: E1 is dated to AD 1713-1895,
and E2 to AD 1872-2003, each within 95.4% confi-
dence limits.

Table 1
Radiocarbon Sample Data from Aghsu trench
i b
Sgg;ﬂe Location | Unit | Lat(°) | Lon(°) | Sample material® ca?l?grlloage Caéi?g%ei?bn%qtiéﬁD r(r?ggeal‘:adv:; P::ge:;rr;wg: 813C (%)
(BP) (AD.95.4%) (pMC)

R1 Aghsu T1| U4 | 40.572 | 48.427 |Charcoal -20+£30 1954-1957 (60.9%) | 1811-1917 100.25+0.37 -27.0
R5 Aghsu T1| U4 | 40.572 | 48.427 |Plant material -2.08+30 | 1978-1979 (89.3%) - 129.55+0.48 -24.8
R6 Aghsu T1| U4 | 40.572 | 48.427 |Charcoal 190+30 1724-1812 (52.0%) | 1739-1948 97.66+£0.36 -24.9
R7 Aghsu T1| U5 | 40.572 | 48.427 |Plant material -770+£30 1996-2000 (92.9%) - 110.06£0.41 -28.0
R10 Aghsu T1| U2 | 40.572 | 48.427 |Plant material 3.41+£30 1967-1971 (93.2%) - 152.88+0.57 -25.8
R11 Aghsu T1| U2 | 40.572 | 48.427 |Plant material 1240430 758-880 (55.8%) 695-887 85.7+0.32 -26.3
R18 Aghsu T1| U5 | 40.572 | 48.427 |Plastic candy wrapper - - 1985-2006 - -
R24 Aghsu T1| U2 | 40.572 | 48.427 |Charcoal 70+£30 1810-1919 (68.7%) | 1683-1853 99.13+0.37 -23.5
R25 AghsuT1| U2 | 40.572 | 48.427 |Organic Sediment® 1160+£30 820-978 (83.9%) 774-979 86.55+0.32
R26 Aghsu T1| U1l | 40.572 | 48.427 |Organic 940+30 1028-1172 (95.4%) | 1028-1171 88.96+0.33 -26.2
R29 Aghsu T1| U1l | 40.572 | 48.427 |Charcoal 120+30 1799-1940 (67.2%) | 1669-1859 98.52+0.37 -26.3
R31 Aghsu T1| U3 | 40.572 | 48.427 |Charcoal 690+30 1272-1317 (65.5%) | 1271-1389 91.77+0.34 -25.4
R33 Aghsu T1| W2 | 40.572 | 48.427 |Plant Medical -150+30 | 1954-1956 (95.4%) - 101.88+0.38 -29.0
R35 AsuTl | W2 | 40.572 | 48.427 |Charcoal 160£30 1719-1786 (31.6) 1741-1948 98.03+0.37 -25.6
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Fig. 10. The radiocarbon data with event timing from the Aghsu trench to establish a chronology.
The timeframes for events E1 and E2 are defined as AD 1713-1895 and AD 1872-2003, respec-
tively. The resulting probability density functions (PDFs) are depicted in dark gray, while the unad-
justed calibrated age ranges are shown in light gray (Pierce et al., 2024)

3.3. Paleoseismic Trenches in Goychay

The Goychay trench measured 19 meters in
length and 4 meters in depth. About 55 km west of
Aghsu, in Goychay, the Kur thrust intersects the
Goy River, creating a series of uplifted river terraces
and heavily folded Pleistocene sediments. Upstream
from this fault intersection, the Goy River flows
through a broad valley with a very shallow structure.
Near Goychay, the Kur thrust forms a 500 m high
rangefront fold scarp, consisting of Unit 1 (2.2-0.88
Ma) from Forte et al. (2013) (Fig. 4). Around 5 km
west of Goychay, a relatively young fault scarp is
intermittently traceable over approximately 1 km.
Here, a series of small uplifted hills in front of the
main rangefront display a flattening near their lead-
ing edge, which we interpret as evidence of back-
tilting and active folding. Additionally, a distinct
~1-meter-high south-facing fault scarp cutting
across an alluvial fan forms a small terrace situated
in a drainage channel between these hills (Fig. 11).
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A survey of the area reveals that it is entirely made
up of fine-grained sediments, primarily silty and clay-
rich, which have weathered into a “badlands” land-
scape. The site has been heavily altered by human
activities with a concrete foundation for a building
located directly next to the trench site, downhill.

3.4. Stratigraphy in the Goychay Trench

We did not log the eastern side of the trench
because this was benched for trench safety due to the
depth of the trench (Fig. 12) although we undertook
visual comparisons to track units across the trench.
The trench revealed a sequence of mostly fine-
grained silty/clayey deposits along with several in-
filled anthropogenic canals, extensive charcoal and
pottery layers, and some small lenses comprised of
fine gravels and sand. Two low angle north-dipping
faults (F1 and F2) displace units within the trench.
Most of the unit contacts in the trench are gradation-
al and/or wavy.
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Fig. 11. The location of the Goychay trench on the relief, according to Pleiades satellite images and the topographic profile along the

route of the trench (Pierce et al., 2024)
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Fig. 12. Geological section of the Goychay trench. The ages provided are modeled ages. We interpret the evidence of a single event
based on the capping of a distinct fault, marked by a narrow light gray horizon at the top of U1 (Pierce et al., 2024)

The trench exposed a sequence of predominantly
fine-grained silty and clayey deposits along with sev-
eral anthropogenic canals, layers of charcoal, pottery,
and small lenses of fine gravels and sand. Two low-
angle, north-dipping faults (F1 and F2) displace the
units within the trench. Most unit boundaries are ei-

ther gradational or undulating. The oldest layer in the
trench, Unit 1 (Ul) is a weakly laminated, fine-
grained, clay-rich layer found in both the hanging
wall and footwall of F1, and only in the hanging wall
of F2. The upper portion of Ul contains a 5-10 cm
thick, wavy grey marker horizon that clearly shows
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disruption across the faults, with upward warping in
the hanging walls of both faults. Above Ul is U2, a
slightly coarser and more stratified layer, which spans
the entire trench exposure. While U2 is about 1 meter
thick in the hanging wall of F2, it reaches about 2 me-
ters thick in the footwall of F2. The hanging wall of
F2 contains a single 20 cm diameter rounded cobble
and several discontinuous silty/sandy laminae with a
predominantly clayey matrix. In the footwall of F2,
U2 contains several 10-20 cm thick sand and fine
gravel lenses, in contrast to U1, which lacks such
coarser sediment lenses. The upper portion of U2 in
this area includes numerous scattered rounded cob-
bles up to 20 cm in diameter.

Overlying U2 in the footwalls of both F1 and F2
is U3, a fine-grained massive layer made primarily of
silt and clay. Above U3 in the hanging wall of F2 and
capping F1 is U4 another fine-grained silty/clayey
layer, which thickens down-slope from F1. Above U4
is U5, which contains numerous 1-2 c¢cm charcoal
fragments and pottery shards. In the southernmost
part of the trench, U5 includes an infilled canal unit
containing mammal bone fragments and intact clay
pots consistent with similar radiocarbon ages. Above
U5 in the hanging wall of F2 lies U6, a thin layer with
few charcoal fragments but several beds of sand and
silt. Overlying U6 is U7, a layer that extends across
the entire trench and consists mostly of clays and silts,
forming a weak blocky structure. U7 also contains
dispersed charcoal. Toward the southern end of the
trench, near the base of the scarp, U8 consists of two
infilled canals with well-defined boundaries. The
lower canal is filled with cobbles at the base and
loose gray sand above. Plastic trash found near the
top of the higher canal suggests that it is of modern
age. The top layer, U9; consists of modern soil and
anthropogenic trash, and includes part of the concrete
building foundation located near the trench site.

3.5. Tectonic activity in the Goychay Trench:
Layer displacement and fault structures

Evidence for tectonic movement in the Goychay
Trough is particularly evident through the truncation
and offset of the light grey horizon that occurs at the
top of the U1 layer in the zone of two faults (F1 and
F2; Fig. 12). The older U1 block overlies the U2/U3
blocks. The light grey layer at the top of U1 is offset
by 90 cm across the upper F1 fault, which has a nor-
therly dip of 25°. This layer is not found in the foot-
wall of F2, which we interpret as its offset below the
trench level yielding a minimum offset estimate
along F2 of 3.2 m since the formation of the upper
Ul. Thus, the total offset of the upper Ul across
both F1 and F2 faults is at least 4.1 m. In the hang-
ing wall of both faults, this layer bends along the
fault remaining nearly horizontal in the footwall.
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Fault F1 is overlain by U4, which provides a clear
horizon for Event E1; establishing a time frame be-
tween deposition of U3 and U4. We cannot exclude
the possibility that Fault F2 may have been activated
by a later event (E2) that eroded all blocks U1 to U7,
which would postdate deposition of U7. Our field-
work revealed that irrigation canals are often built at
the foot of fault scarps suggesting that the U8 canals
were located near an active fault. However, excava-
tion of these canals makes it difficult to find clear
evidence for the second event. The contact offset
between U2 and U3 on Fault F2 is 1.7 m, which may
represent the total offset along this fault for both
Event E1 and potential E2 events. It should be noted
that since the U2 layer is present throughout the
length of the trench, we believe that during hanging
wall uplift along both faults, the larger sand and
gravel lenses found in the footwall of fault F2 were
eroded from the hanging wall.

3.6. Goychay 14C Geochronology

Thus, in the Goychay trench, a total of eight ra-
diocarbon samples were analyzed. Among them, six
were charcoals, one was an organic sediment
(GOY10), and one was a mammal bone (GOY5)
located in the southern section of U3. All dates fol-
lowed a clear stratigraphic sequence, with the excep-
tion of GOY®6, which was slightly younger than oth-
er samples from similar layers. The OxCal strati-
graphic model (Fig. 13) indicates that a distinct E1
event occurred between 334 and 118 BC.

4. Conclusions

The two recorded surface rupture events (1713-
1895 and 1872-2003) identified in the Aghsu trench
are likely linked to surface ruptures within the Kur
fold-and-thrust belt instigated by historical earth-
guakes in 1668 and 1902 that caused significant dam-
age to the city of Shamakhi, which was the capital of
Azerbaijan. Our reevaluation of the 1902 earth-
quake’s magnitude indicates it may have reached Mw
7.4 contrary to the earlier estimate of M 6.9. Research
on cultural heritage sites affected by the 1902 earth-
quake in the vicinity of Shamakhi, particularly in the
hanging wall of the Aghsu trench yields critical in-
sights for further archaeoseismic investigations.

Additionally, the second trench situated 60 km
west of Aghsu near Goychay provided evidence of a
surface rupture earthquake that occurred between
334 and 118 BCE along with indications of another
potential event in the last 2000 years. To validate
these findings more extensive fieldwork is essential,
which will assist in determining the potential lengths
of faults, accurately assessing the magnitudes of his-
torical earthquakes, and exploring the fault history in
other regions of the Kur fold-and-thrust belt.
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Fig. 13. Radiocarbon ages and event horizons from the Goychay trench. The E1 event is firmly dated between 334 and 118
BC with a potential subsequent event occurring within the last 2,000 years. The dark gray probability density functions
(PDFs) represent the sequence model results, while the light gray indicates the full calibrated age ranges (Pierce et al., 2024)

The observed shortening rates and the absence of
documented surface rupture events in the central and
western sections of the Kur fold-and-thrust belt since
1668 (or earlier) suggest that significant stress has
accumulated in the region. Given the historical record
of major earthquakes along this belt, we hypothesize
that this accumulated stress may be sufficient to ge-
nerate an earthquake exceeding magnitude 7.7. This
hypothesis aligns with previous geodetic and strati-
graphic studies, which indicate convergence rates of
6.7-13.6 mm/year (Kadirov et al., 2012). Our find-
ings reinforce the idea that the Kur fold-and-thrust
system plays a key role in accommodating the colli-
sion between the Arabian and Eurasian plates in the
eastern Greater Caucasus. Future studies involving
more extensive field investigations and fault length
assessments are necessary to further validate this hy-
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HAJEOCEMCMOJOTHMYECKHE UCCJEJOBAHUS B IIEACTOCEMCMHAYECKOM OBJIACTH
IMAMAXWHCKUX 3EMJIETPSICEHUI 1668 1 1902 rr.

IMupc U, Tyaues U.C.%, Erupmumuiu I'.JI:x.5, Kasumosa C.9.%, Yoaxkep P.,
Kaszumor U.2.3, Aoayuiaes H.P.%, l:xoncon B.}, Mapmama H.!
YOxcgopockuii ynusepcumem, Benukobpumanus
3 S apkce Poyo, Oxcgopo
2[Ipesuouym Hayuonanwvnoti akademuu nayk Asepbatioscana, Azepbaiioican
Va. Ucmuenanuiiam, 30, baxy, AZ1001
3Pecnybruxanckuii yenmp ceiicmopasseoxu Hayuonansnoti akademuu nayx Azepbaiioscana, Azepbaiioncan
123, npocn. I'ycevina /icasuoa, baxy, AZ1141

Peszrome. KaBka3ckuii perioH, pacroyioKeHHbIN Ha cThike EBpasuiickoil 1 ApaBUNCKON TEKTOHUYECKUX ILIMT, SIBJISETCSA BaXKHOM
30HOM [UISl TOHUMAHHS IIPOLIECCOB KOHTHHEHTANBHBIX CTOJKHOBEHUH M X BIUSHUS HAa CEHCMUYECKYIO aKTUBHOCTB. Llenbio paboTe
SIBIISIETCS aHAIN3 TEKTOHHYECKUX MPOIECCOB PErHoHa, CEHCMUYECKOH MCTOPUH M PHCKOB, CBA3aHHBIX C BO3MOKHBIMH CHJIBHBIMU
3eMIICTPACCHUSIMU. B mccnenoBanuy nCTIonb30BaHbl COBPEMEHHBIE METOIBI, BKITIOUAsl CIIyTHHKOBYIO CheMKy, JaHHbie GNSS, Moze-
JUPOBAaHUE C OMOLIBIO IPOHOB U MAlCOCEHCMUYECKOE 30HANpoBaHue. B meprox ¢ anpens mo mait 2022 roga KOMaH/a yUCHBIX H3
OxcdopACKOro yHUBEpPCUTETa COBMECTHO ¢ MOJIOIbIMH HccienoBarensiMu n3 PIICC mpoBena nepBrle MOJIEBbIe Te0JIOTHIECKHE HC-
CJIe/IOBaHMs, HAIIPABJICHHBIE HA H3YYEHHE MAJICOCEICMOIOTHH ¥ aKTHBHBIX TEKTOHHMYECKHX MpoleccoB B Azepbaiimkane. bsun mpo-
aHaIN3UPOBAHEI JiBe TpaHiier. OTHUM U3 KIIFOYEBBIX PE3YJIbTaTOB UCCIEIOBAHHS CTAJIO BHISBICHHE aKTUBHBIX PAa3JIOMOB, TAKHX KaK
paznoMm Arcy, ¥ oOHapyXeHHe CJIe/IOB MTOBEPXHOCTHBIX HAPYLICHHUH, CBSI3aHHBIX C HCTOPHYECKHMH 3eMileTpsiceHHsIMH. Bbuio oOHa-
PY’KEHO /1Ba 3aperHCTPUPOBAHHBIX COOBITHS caBHTa 1m0 MoBepxHOCTH (1713-1895 m 1872—-2003), BeposITHO, CBSI3aHBI C IOBEPXHOCT-
HBIMH CMEIICHHSIMH, BBI3BAHHBIMU UCTOPHYECKIMU 3eMiteTpsiceHusMH 1668 u 1902 ronoB, KOTOpBIe HAHECTH 3HAYUTENBHBIN yIIepo
ropoay lllemaxa. Ilo pe3ympraTam Hamreil mepeoneHKH MarHuTyAa 3emierpsicenns 1902 roga, ero BeIM4MHA MOTJIA JOCTHTaTh Mw
7.4, B TO BpeMs Kak paHee OHa olleHHBajach kak M 6.9. Kpome Toro, Bo BTOpOii TpaHIiiee, pacrojoXeHHOH B 60 KM K 3amaay ot
Arcy, Henaneko ot ropoja I'€iivaii, ObuIM MOTyYeHbI CBUAETENBCTBA MMOBEPXHOCTHOIO CABUTA, BBI3BAHHOTO 3€MIICTPSICEHUEM, IPO-
n3omeanuM Mexxay 334 u 118 rr. 10 H.9., a TakkKe yKa3aHus Ha elié OHO BO3MOXKHOE COObITHE, pou3omieuiee 3a nociaeanue 2000
ner. PaboTa moquepkuBaeT BaKHOCTh JaJbHEHIINX MOJICBBIX MCCISIOBAHUM 11 60Jiee TOYHOTO YTOYHEHHMS JUIMHBI Pa3IOMOB, OLCH-
KH MarHUTYJ] HCTOPHYECKHUX 3EMJIETPSCEHUH M YTOUHEHUsI KapT CEHCMUYECKHUX PUCKOB B PETHOHE.

Knrouesvie cnosa: naneoceiicuuyeckue mpanueu, semaempscenue 6 Lllemaxe 1902 200a, ckraduamo-naosueoguiii nosc Kyper,
CRYMHUKOBblE CHUMKU, MOOETUPOBAHUE C HOMOWbIO OPOHO8, MoOdenb nociedosamenvrhocmu OxCal, nosepxnocmuvie cosueu

1668-Cl VO 1902-Cl iLLORIN SAMAXI Z9LZ9LOLORININ PLEISTOSESMIK BOLGOSINDO
PALEOSEYSMOLOJI TODQIQATLAR

Pirs i.1, Quliyev i.S.2, Yetirmisli Q.C.3, Kazimova S.E.3, Uolker R.%,
Kazimov I.E.3, Abdullayev N.R.2, Conson B.1, Marsal N.!
YOksford Universiteti, Boyiik Britaniya
3 S Parks Road, Oksford
2Azarbaycan Milli EImlor Akademiyasimin Rayasat Heyati, Azarbaycan
Istiglaliyyat kii¢, 30, Baki, AZ1001
3Azarbaycan Milli Elmlor Akademiyasinin Seysmik Kasfiyyat Markazi, Azarbaycan
123, Hiiseyn Cavid prospekti, Baki, AZ1141

Xiilasa. Bu tadqiqat Boyiik Qafqaz regionunun geodinamik soraitinin tohlilins hasr olunmusdur. Diqqat tarixi seysmikliys, aktiv
qirtlmalara va galacakds bas vera bilacak seysmik hadisalara yonalmisdir. Avrasiya ve Orab tektonik plitalarinin qovsaginda yerlason
Qafqaz regionu qito toqqugmalarinin vo onlarin seysmik foalliga tosirinin dyronilmosi baximindan miihiim ohomiyyoto malikdir.
Orogen zonalar1 ilo bagli genis todqiqatlara baxmayaraq, Boylik Qafqaz kimi dag sistemlorinin morfoloji xiisusiyyatlori olave
aragdirma tolob edir. Todqiqatin mogsadi regiondak: tektonik proseslori, seysmik tarixi vo giiclii zolzololorlo baglt risklori tohlil
etmokdir. Todqiqat zaman1 peyk goriintiilori, GNSS molumatlari, dron vasitesilo modellosdirme vo paleoseysmik todqiqatlar daxil
olmaqla miiasir metodlardan istifado olunmugdur. 2022-ci ilin aprel-may aylarinda Oksford Universitetinin alimlori vo RSSX-don
olan gonc tadqiqatgilar Azorbaycanda paleoseysmologiya vo aktiv tektonik proseslorin Syronilmasina yonslmis ilk saho geoloji
tadqiqatlarii hoyata kegirmislor. Tki qazilmis xondok analiz olunmusdur. Dsas naticalorden biri Agsu qirilmast kimi aktiv qirilma-
larin miioyyan olunmasi vo tarixi zelzalolorlo alagali sothi qirilma izlorinin askarlanmasi olmusdur. Iki sothi qirilma hadisosi (1713—
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1895 vo 1872-2003) qeydo alinmigdir vo bunlar ¢ox giiman ki, 1668 vo 1902-ci illordo bas vermis; Samaxi gohoring ciddi ziyan
vurmus zalzalslorle slagoelidir. 1902-ci il zslzslesinin yeniden giymatlondirilmasi naticesinde onun maqgnitudasinin avvalki M=6.9
dayari ilo miigayisado Mw=7.4-0 qadar cata bilocoyi miiayyon edilmisdir. Bundan slavs, Agsu soharindon 60 km garbds, Goycay
yaxmliginda yerlason ikinci xondokdo eramizdan ovval 334-118-ci illor arasinda bas vermis sathi qirilma zslzalssinin siibutlari,
hamginin son 2000 il arzinds bas vermis ola bilocok bagqa bir hadisonin slamatlori miioyyen edilmisdir. Bu todqiqat regionda faylarin
uzunlugunu daqiqlosdirmak, tarixi zslzalolarin magnitudasini giymatlondirmak va seysmik risk xaritolarinin deqiqlogdirilmesi iigiin
golacak saha todqiqatlarinin vacibliyini vurgulayir.

Agar séozlar: paleoseysmik xondaklor, 1902 Samaxi zalzalasi, Kiir tistagalma-sixilma zolagi, peyk goriintiilari, dron modellasdiril-
masi, OxCal ardicilliq modeli, sathi qirilma
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