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The left-laterally strike-slip Pazarcik fault is one of the East Anatolian Fault Zone (EAFZ) segments. On
February 6, 2023, the +85 km long Pazarcik fault generated a highly destructive Mw=7.7 earthquake.
This study aims to explain the geomorphological deformations caused by the February 6, 2023, Pazarcik
earthquake with typical examples. The surface rupture of the earthquake between Tiirkoglu and
Golbasi was followed precisely, and the changes in the earth's surface due to the left lateral strike-slip
were determined, measured, and recorded. A DJI Phantom 4 and a DJI Mini Drone were used for aerial
measurements and recordings during the fieldwork. Garmin e-Trex 10 handheld GPS and tape measure
were used for terrestrial measurements.

During the field studies, the surface rupture of the earthquake was investigated from a
geomorphological perspective and mapped by taking location data. It was determined by the
measurements that the left lateral offset distances in the surface fracture vary between 4.0-6.5m. One
of the geomorphological deformations of the February 6, 2023 earthquake is transpressional ridges
and/or transtensional depressions. Transpressional shortening and/or transtensional extension
deformations due to a single surface rupture are the natural consequences of the curvilinear slip plane
of the left-laterally strike-slip Pazarcik fault. Liquefaction samples with different characteristics were
observed in the Sakarkaya alluvial fill area within the Golbasi depression. Rockfalls occurred on
sandstone, mudstone, and limestone rock slopes weakened by the discontinuity due to the density of
cracks outcropping in the valley where the surface rupture passes in the Kartal, Sakarkaya section.
During field studies, slides and spreading were also observed. Typical examples of slide occurred on the
unconsolidated fill ground on the south coast of Golbasi Lake with a slight slope towards the lake as a
result of the vibration effect of the earthquake. In addition, the vibration effect of the earthquake
caused lateral spreading deformations in the artificial fillings of road and road junction structures.

Sol yanal atimli Pazarcik fayi; Dogu Anadolu Fay Zonu (DAFZ) nun segmentlerinden biridir. +85 km
uzunlugundaki Pazarcik fayi 06 Subat 2023 tarihinde Mw=7.7 biiyiikliigiinde bir deprem (iretmistir.
Bu ¢alismada, 06 Subat 2023 Pazarcik depreminin neden oldugu jeomorfolojik deformasyonlarin,
tipik érneklemeler ile agiklanmasi amaglanmistir. Depremin, Tiirkoglu-Gélbasi arasindaki yiizey
kinigi birebir takip edilerek, sol yanal atim nedeniyle yeryiiziinde meydana gelen degisimler tespit
edilmis, él¢iimlenmis ve kayit edilmistir. Saha ¢alismasi sirasinda havadan yapilan él¢iim ve
kayitlarda DJI Phantom 4 ve DJI Mini Drone kullanilmistir. Yersel 6lgiimlerde ise Garmin el GPS ve
serit metre kullanilmistir.

Arazi ¢calismalari sirasinda depremin yiizey kirigi jeomorfolojik perspektifte arastirilmis, lokasyon
verisi alinarak, haritalanmistir. Yiizey kirigindaki sol yanal atim mesafeleri 4-6.5m arasinda
degisiklik gosterdigi yapilan 6lgiimlerle tespit edilmistir. 06 Subat 2023 depreminin jeomorfolojik
deformasyonlarindan biri sikisma sirtlari ve agilma ¢ékiintiileridir. Bu morfolojik deformasyonlar;
sol yanal atimh Pazarcik fayinin egrisel kayma diizleminin ortaya ¢ikardigi dogal sonuglardir. Farkl
ozelliklere sahip sivilasma Grnekleri Gélbasi depresyonunun Sakarkaya mevki aliiviyal dolgu
sahasinda gé6zlenmistir. Kaya diismeleri Kartal-Sakarkaya béliimiinde yiizey kiriginin icinden
gectigi vadide ylizeylenen ¢atlak yodunlugu nedeniyle siireksizligin zayiflattigi kumtasi, camurtasi,
kiregtasi yamaglarinda meydana gelmistir. Saha ¢alismalari sirasinda kayma ve yayilmalar da
gozlenmistir. Kaymalarin tipik 6rnekleri Gélbasi G6li’niin giiney kiyisinda géle dogru az egimli
konsolide olmamis dolgu zeminde depremin vibrasyon etkisi ile meydana gelmistir. Yine depremin
vibrasyon etkisi yol ve kavsak insaatlarina ait yapay dolgularda yanal yayilma deformasyonlarina
neden olmustur.
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1. Introduction

Two major earthquakes occurred in Kahramanmaras (Turkiye)
on February 06, 2023. One is the Pazarcik (Kahramanmaras)
(37.236 N — 37.057 E) earthquake with a magnitude of Mw=
7.7, which occurred at 04:17 local time. The other is the
earthquake whose epicenter was Elbistan (Kahramanmaras)
(38.089 N —37.239 E) at 13:24 local time on the same day, and
its magnitude was recorded as Mw=7.6 (Figure 1). Also, two

major earthquakes occurred on February 06, 2023; at 04:26
local time, the epicenter was Nurdagl (Gaziantep) with
Mw=6.4, and at 04:36 local time, the epicenter was Islahiye
(Gaziantep) with Mw=6.5. Then on February 20, 2023, at 20:04
local time, the epicenter was Defne (Hatay), where Mw= 6.4
were recorded. Between February 06, 2023, and May 07, 2023,
a total of 560 earthquakes with M>=4.0 occurred (AFAD, 2023;
BDTIM, 2023; KRDAE, 2023; Kiircer et al., 2023a; Kiircer et al.,
2023b, Utkucu et al., 2023).

| Legend
Epicenter
S48 Pazarck fault

Figure 1: Anatolian plate and main tectonic lines (in small frame) (Armijo et al., 1999), East Anatolian Fault (EAF) (MTA, 2023 ve ATAG, 2023), Pazarcik segment
(red line) (Karabacak et al., 2023), locations of February 06, 2023, and February 20, 2023 earthquakes (AFAD, 2023; Kiirger et al., 2023b; Utkucu et al., 2023).

2. Material and Method

Due to the consequences of the earthquakes, 11 provinces
were declared as disaster zones. According to official records,
more than 50,000 people lost their lives due to the
earthquakes, more than half a million buildings were
damaged, communication, transportation, and energy
infrastructure were damaged in the earthquake zone, and
significant financial losses occurred (SBB, 2023). Tectonic
movements that caused the earthquakes also caused
morphological changes on the earth's surface. In this
research, the geomorphological deformations due to the
tectonic movements that caused by the Pazarcik earthquake
of February 06, 2023 were investigated, and typical
representative geomorphic deformation examples were
discussed.

The research was carried out in two stages, first as field
research and then as the evaluation of field data. During the
field study, the surface rupture of the Pazarcik segment was
followed, and the geomorphological changes caused by the
left-lateral displacement of the blocks were measured. A DJI
Phantom 4 Drone, a DJI Mini Drone, Garmin e-Trex 10
handheld GPS, tape measure, and Nikon D7200 Digital camera
were used in the measurements. The digital data obtained
from the field studies were analyzed and mapped using
Geographic Information Systems (GIS) technologies and
ArcMap 10.7 software. In addition, 1/25000 scale topography
and geological maps of the study area, SRTM, and ATLAS
Applications were also used.

3. Results
3.1. Tectonic and Geomorphic Setting

The compressive stress due to the northward movement of the
Arabian plate caused the Anatolian block to shift westwards
through the North Anatolian Fault (NAF) and the East Anatolian
Fault (EAF) (Sengor & Yilmaz, 1981; Dewey et al., 1986;
Hempton, 1987; Yilmaz, 1993; Armijo et al., 1999) (Figure 1).
The EAF, which is one of the two main strike-slip faults, is an
active left-lateral strike-slip fault zone with a length of
approximately 550 km, running roughly from Samandag
(Hatay) in the south to Karliova (Bingdl) in the north (Figure 1).
The section of the DAF between Tirkogu and Golbasi is
referred to as the Pazarcik segment (Khalifa et al.,, 2018;
Gulvercin et al.,, 2022; Karabacak et al., 2023; Kirger et al.,
2023a; Kurger et al., 2023b) (Figure 2).

The Pazarcik segment is represented by a curvilinear surface
rupture running roughly northeast-southwest between
Turkoglu and Golbasi (Figure 2). The southern part of the
surface rupture continues, passing through the alluvial plain of
the Tiarkoglu depression, including the Turkoglu and Kilil
settlements, and then turning slightly to the east-northeast
within the Kuyumcular, Tevekkelli, and Cigli hillside
settlements. These slopes are generally represented by
ophiolitic melange. The ophiolitic melange series has a limited
distribution in the NE direction. In the ENE direction are
sandstone, mudstone, and limestone outcrops around Kartal
and Sakarkaya. The surface rupture of the left lateral strike-slip
fault is traced in the northeast direction from Cigli within this
lithologically diverse high mass (Figure 2).
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Figure 2: EAF Pazarcik segment and locations of described geomorphological deformation samples of the tectonic movement.

The Cigli, Kartal, and Sakarkaya section of the Pazarcik
segment between 900-1200 m elevations is located in a
rugged morphology, and the surface rupture of the fault is
oriented roughly northeast-west-southwest in this section
(Figure 2). Then, the surface fracture of the left laterally thrust
fault is traced in the northeast-southwest direction in the
Golbasi depression. The Golbasi depression is an alluvial-filled
tectonic plain between Sakarkaya and Golbasi and is largely
occupied by the Inekli, Azapli, and Golbasi lakes and their
shoreline reeds and marshes (Figure 2). The strike-slip fault
deformation effect of the DAF Pazarcik segment has also
significantly affected the drainage system. Kisik Stream,
Geggeg Stream, Killisu (Gok) Stream and some small streams
are tributaries joining from the north to the Aksu Stream, and
these streams offset about 1000 m towards the southwest
(left) on the Pazarcik fault at the Cigli and Sakarkaya section.
The offset on streams between Cigli and Sakarkaya reflects
the deformation of the tectonic movement on the drainage
system (Figure 2) (Turoglu & Sarigtil, 2023).

3.2. Geomorphic deformations

The geometry of the surface rupture, transpressional ridges,
transtensional depressions, liquefaction structures, offsets on
natural and artificial structures, and slope failers (rock falls,
slides) are the major geomorphological deformation types
caused by moving blocks during the DAF Pazarcik earthquakes
on 06 February 2023. These geomorphological deformation
types are discussed here, with an example to introduce their
characteristics (Figures 1 and 2).

3.2.1. Surface rupture and seismic displacement

Although its main direction is SW-NE, the +85 km long left-
lateral strike-slip fault shows a loose sinusoidal curvature
(Figure 2). While the surface rupture of the left lateral strike-
slip fault is roughly in the SW-NE direction between Tirkoglu
and Cigli, it makes a slight turn towards ENE in the Cigli-Kartal
section and continues roughly in the WSW- ENE direction. The
surface fracture then turns NE in the vicinity of Sakarkaya
slightly and is followed in this direction in the Golbasi
depression. The strike of the fault in Golbasi depression is
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roughly SW-NE. Large and small-scale curvatures of the fault
caused morphological deformations such as a transtensional
extension by releasing a bend in the alluvial plain in the NE
Tlrkoglu section, and a transpressional ridge by restraining
the bend in the alluvial plain in the NE Sakarkaya section. The
offset distances on the Pazarcik fault are unequal throughout
the surface rupture, and offsets between 4.0-6.30 m were

d
>

measured. However, the typical offset distance is

approximately 5m.

Measurable displacement deformations in natural and artificial
structures with distinct boundary features, such as roads,
natural drainage channels, water channels, land boundaries,
and railways, were considered the defining evidence of the
sinistral strike-slip fault (Figure 3).

Figure 3: Evidence of offset that occurred on the sinistral strike-slip Pazarcik fault with the February 06, 2023 earthquake (3a: The offset on Gaziantep-
Kahramanmaras highway, 3b: Golbagi town, 3c: East of Cigli village, 3d: Kartal village, 3e: Southeast of Kilil) (Figure 2).

3.2.2. Transpressional ridges and transtensional depressions

In the strike-slip fault mechanism, the horizontally and
oppositely displaced blocks cause surface deformation such
as the uplifts by compression and subsidence by extension

during these movements. These surface deformations come
from single restraining and releasing bends, or stepovers due
to the curvature of the strike-slip fault line (McClay & Bonora,
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2001; Cunningham & Mann, 2007). In strike-slip faults, the
restraining bends or stepovers create the effect of
Transpressional shortening and Transtensional extension
zones. Transpressional shorting causes local linear ridges on
the topography surface that continue along the surface
fracture. They represent the anticlinal uplifts in a typically
positive flower structure. Transtensional extension creates
depression deformation (Christie-Blick & Biddle, 1985;
Dewey et al., 1986; Sylvester, 1988; McClay & Bonora, 2001;
Burbank & Anderson, 2008; Huang & Liu, 2017). The
depressions formed by single releasing bends or stepovers
create oblique displacements with vertical displacement
components (Christie-Blick & Biddle, 1985; Cunningham &
Mann, 2007). Due to strike-slip faults, the changes in the
topography surface differ depending on whether the ground
is sedimentary or rocky and its resistance against the
deformation, as well as the magnitude of compressional and
tensional forces. The compression and opening structures
formed on the surface rupture of the Pazarcik segment,
which forms part of the EAF zone (Figure 1), are due to the
curvilinear character of the Pazarcik fault (Figure 2) (Turoglu
& Sarigiil, 2023).

3.2.2.1. Transpression structure

After 06 February 2023, earthquake-induced compression

ridges (linear uplifting heave structures) were observed on the
flat and almost flat, young alluvial accumulation morphologies
in the Sakarkaya region of the surface rupture between
Sakarkaya and Golbasi (Figure 3). These deformation
structures are reliefs in a fan cross-section shape rising from
the surface and continuing along the surface rupture of the
fault. Although dimensions vary, heights between 0.70-1.50 m
and widths between 3.50-7.00 m were measured in the field.
The ridge surface is characterized by longitudinal cracks
forming stepping, with elevation differences (Figure 4)
(Turoglu & Sarigil, 2023). The ridge’s fractured and irregular
surface structure is within the boundary of the fan-shaped
relief surface. These morphologies are also described as
classical, positive flower structures (Huang & Liu, 2017). The
compression structures forming a linear ridge were formed
where the parabolic curve in the surface fracture was
restricted or prevented to the left. The relationship between
the inhibition of the left offset and the compressive stress
determined the rise and ridge formation dimensions. This is
because, while the compression structure did not develop
within the eastern part of the Golbasi depression, the
compression ridge starts to form within the western part of
the Golbasi depression, in the alluvial plains near Sakarkaya.
The dimensions of the compression ridges continue to
increase in the direction of Mount Sakarkaya.

4

1.00m (25 cm* 1 ¥

7.00 m (10 cm)

Figure 4: Dimensions of the transpression zones (height, width, length) were formed under the control of the compression process (Figure 2). Depending on
the compaction pressure, the deformation dimensions change.

3.2.2.2. Transtension structure

The February 06, 2023 earthquake caused local subsidence
on the surface rupture of the sinistral strike-slip Pazarcik
fault. These depressions were formed by the blocks moving
in the opposite direction, in parabolic linearity, moving away
from each other. The asymmetric depression (Figure 5)
formed on the SW part of the Pazarcik fault near Tiirkoglu
represents this type of transtensional depression. The
sinistral strike-slip in the region is in SW-NE directions.
Depths of 1.00-1.70 m were measured along the SE boundary
and 0.50-1.00 m along the NW boundary of the depression
shown in Figure 5. In the NW bloc bounding the depression,
the vertical displacement varies between 0.0-1.0 m. The
releasing bend depression reaches a width of £30.00 m

(Figure 4), and the surface ruptures approach each otherin the
direction of Tiirkoglu (Figure 5).

The releasing bend depressions on the Pazarcik fault also
contain oblique displacements. Oblique displacement in a
depression (Figure 5) was measured up to 1.7 m during field
studies. The local ponding developed on the deeper SW
surface fracture side of the depression (Figure 5) is one of the
largest ponds on the surface rupture. But in most cases, the
morphological deformations that occur with vertical and
horizontal displacements of a few meters on these
accumulation plains, and agricultural areas are rapidly erased
from the topography surface by the interventions of farmers
with tractors.
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Figure 5: This depression near Tirkoglu is one of the depressions caused by blocks moving away from each other on the curvilinear left-lateral strike-slip fault

(Figure 2).

3. 2. 3. Liquefaction structures

In  water-saturated, fine-grained dendritic alluvial-filled
ground, the tensile-compressive stress effect caused by the
earthquake creates a pore water pressure in the soil, and
liguefaction occurs. As the pore water pressure increases, the
contact between the grains decreases, the water
concentration increases, and this unit shows fluid behavior. In
compression structures on strike-slip faults, compressive
stress causes this fine-grained fluid to rise to the surface, and
liguefaction cone structures and liquefaction cracks and
depressions may develop (Figure 6) (NRC, 1985; Vallejo, 1992;
Rauch, 1997; Sciarra et al., 2012; Tuttle et al., 2019; Shao et
al., 2020).

The Sakarkaya-Golbasi section of the Pazarcik fault passes
through a water-saturated, young, detrital, alluvial
accumulation plain belonging to Quaternary lake/marsh and
river deposits (Figure 2). Typical liquefaction structures
formed by the February 06, 2023 earthquake were observed
along the compression ridge within the Quaternary Sakarkaya
alluvial plain. Liquefaction structures have developed
individually (Figure 6a) or several together (Figure 6c), or
several clustered together (Figure 6d). Another liquefaction
morphology observed in this region is liquefaction fissure. The

surfacing of the fluid containing fine-grained elements such as
clay, silt, and sand due to liquefaction occurred in such a way
to form a linear fissure (Figure 6e) (Turoglu & Sarigil, 2023).

The liquefaction structures observed in the Sakarkaya-Golbasi
section of the Pazarcik fault are a natural result of restraining
bends stress in the curvilinear surface fracture of the fault.
The compressive stress causes fine sand and silt fluid to rise
through the alluvial ground to the surface and spread out in
blowing. Single liquefaction cones are 50-150 cm in diameter,
with cone edge heights of 20-50 cm (Figure 6a). Multiple
combined liquefaction cone forms and sizes vary according to
the number of fluid stacks and sand accumulation volumes
(Figure 6). The liquefaction structures within the Sakarkaya
alluvial plain are remarkable for their alignment in the same
direction with surface rupture and compaction structures in
the form of ridges. Despite removing water in the fluid after
the surfacing of fluid, the clay and silt it contains accumulated
at the mouth of the fine sand cone or along the fissure (Figure
6). Liquefaction sludge bubbles, liquefaction sludge flow and
ponding, and liquefaction sludge blankets are other examples
of liquefaction morphologies observed on or near the surface
fracture after the earthquake (Figure 7).
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Figure 6: Examples of liquefaction structures. (a) Fine sand and silt blow, (b) Cross-sectional properties of a sand and silt blow, (c) Multiple grains of sand and
silt blow arrays, (d) A cluster of multiple sand blows, (e) Sand and silt blow fissures (Figure 2).

Figure 7: (a) Liquefaction sludge bubbles, (b) liquefaction mud flows and ponding, and (c) liquefaction sludge blankets (Figure 2).
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3.2.4. Slope failers

Tectonic displacements along a fracture in the earth's crust
cause discontinuity problems in rocks (Eitzenberger, 2012;
Roy & Sarkar, 2015) and mass movements (Hack et al., 2007;
Moore et al., 2012; Aydan, 2016; Tang et al., 2021; Singeisen
et al., 2022) due to the stress and vibration effect of the
earthquake on the rocks. Rockfalls, landslides, and slides are
the most common types of slope failures on the Pazarcik
segment during the February 06, 2023, Pazarcik earthquakes.
Considering the morphological characteristics of earthquake-
induced slope failures, it is seen that they are different from
gravitation-induced slope failures. The main difference arises
from the stress and vibration effect created on the ground by
the tectonic movement, which is the triggering force. The
common features of the slope instabilities observed in the
field are related to their distribution. Slope problems were
observed not only along the surface rupture of the earthquake
but also on distant slopes.

3.2.4.1. Rockfalls

Rockfalls triggered by tectonic movement are common on
slopes where discontinuity density is high and physical
weathering processes are active. The severity of discontinuity
and weathering in rocks weakens or eliminates their
resistance to tectonic stress-strain and vibration. In this case,

earthquake-induced rockfalls are inevitable (Moore et al.,
2012; Aydan, 2016; Tang et al.,, 2021; Massey et al., 2022;
Singeisen et al., 2022; Zheng et al., 2022). Examples of rockfalls
occurred on the slopes along the surface rupture in the roughly
WSW- ENE trending pressure ridge high mass between Kartal
and Sakarkaya (Figure 2). The sandstone, mudstone, and
especially limestone outcrops in the Sakarkaya section of the
high mass consist of rocks with intense discontinuities. These
discontinuities can be traced by cracks and fissures on rock
surfaces devoid of soil and vegetation (Figure 8). Previous
tectonic activities were primarily effective in forming and
intensifying cracks and fissures in the rocks. Compression,
shortening, and uplift deformation due to the curvilinearity of
the left lateral strike fault is the leading cause of discontinuities
in the rocks of Cataldag, Mount Sakarkaya. Itis also recognized
that physical weathering processes such as freeze-thaw cycles
and daily and seasonal temperature changes play an essential
role in developing these cracks and fissures. The fracture and
fissure systems were formed and developed by previous
earthquakes on the slopes of Cataldag and Mount Sakarkaya
have prepared favorable conditions for forming rock blocks,
and rock falls. The February 06, 2023 earthquakes played a
triggering role in the fall of these rocks. Earthquake-induced
falling blocks range from 1.00 m to several meters (Figure 8)
(Turoglu & Sarigiil, 2023).

Figure 8: Kuyumcular-Kapigam motorway, the surface rupture of February 06, 2023, Pazarcik earthquake crossing the left slope, causing large limestone blocks
to break off and fall from this slope (Figure 2).

3.2.4.2. Ground sliding and lateral spreading

Tectonic movements also play a triggering role in ground
deformations in the form of sliding and spreading with the
stress-strain and vibration effects they cause. Textural and
structural features of the filled/covered ground, intergranular
cohesion, topographic slope values, and the degree of water
saturation are the determining parameters for earthquake-
induced slides and lateral spreading. Ground slides do not have
the general characteristic of being distributed close to the
surface rupture like rock falls (Chen et al., 2018; Singeisen et
al., 2022). The ground deformations such as sliding, cleavage,
sinking, and collapse occurring on the shores of Gélbasi Lake,

roughly parallel to the lake shore, are morphological
deterioration and changes caused by the shaking effect of the
February 06, 2023 earthquake. Examples of this type of
geomorphologic deformation developed on the northern
block of the surface fracture of the fault on the shores of
Golbasi Lake (Figure 9) (Turoglu & Sarigtil, 2023). Deformation
is widespread on the southern shores of Golbasi Lake, on a
very young, unconsolidated accumulation plain sloping 2-10°
towards the lake. On the lake shores where the slope is
between 7-10°, the lakeward sliding, cleavages are deeper (1-
1.5 m) and wider (0.5-1.5 m), and the lakeward displacements
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are pronounced (Figure 9a). Where the degree of slope
decreases (for shores between 2-5°), these dimensions are

also reduced, and the number of linear deformations

increases, while the continuities become shorter (Figure 9b,
9c).
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Figure 9: Lateral spreading on the shore of Gélbasi Lake induced by the earthquake ground shaking (Figure 2).

The purpose of a road embankment is to raise the road
platform, and this is made by compacting unconsolidated
granular materials in general. The shaking force of an
earthquake, however, easily weakens the cohesion between
the grains in such embankment structures, destabilizing the
stability of the embankment and causing cleavages, lateral
spreading, and sinking deformations. In the February 06, 2023
earthquake, the shaking effect of the earthquake caused
cleavages and lateral spreading deformations in the road
embankment at the Cogelli junction of the Gaziantep-
Kahramanmaras road (Figure 10). These surface deformations
in anthropogenic ground structures do not have the
characteristic of being close to the surface fracture of the fault.
On the other hand, the intensity of the earthquake-induced
shaking is decisive for such surface deformations. Two main

processes were influential in the occurrence of this
earthquake-induced deformation. One of them is that the
shaking force of the earthquake directly destabilizes the
embankment, causing cleavages, lateral spreading, and sinking
deformations. The other process is indirect impact. This
intersection embankment was constructed on water-
saturated, detrital, alluvial, and unconsolidated weak ground.
Such grounds have a high risk of liquefaction, sinking, and
collapse during earthquakes. In addition, these types of soils
are poor conductors for earthquake waves. In such soils,
seismic waves travel more slowly, and this causes more
damage. The road embankment at the Cocelli intersection was
built on this type of ground. Therefore, due to the magnifying
role of the ground on the shaking effect of the seismic waves,
the cleavages, lateral spreading, and sinking deformations of
the intersection embankment were more magnified.

Figure 10: Gaziantep-Kahramanmaras road Cogelli intersection, cleavages, lateral spreadmg, and smklng deformations in the intersection road embankment

(Figure 2).



32 Turoglu & Sarigiil / Tiirk Cografya Dergisi (83) 23-34

6. Conclusion

The surface fracture of the +85 km long Pazarcik segment,
which is a part of the sinistral strike-slip EAF formed by the
February 06, 2023 earthquake, was followed, and the
evaluations were made subsequently by investigating the
geomorphological deformations in the field.

Compression ridges and transtensional depressions were
formed on the surface fracture traced between Tirkoglu and
Golbasli. The main reason for these morphological
deformations is the curvilinear fracture of the sinistral strike-
slip fault. The pressure ridge, one of the main morphological
units in the study area consisting of the Kandil, Cataldag, and
Sakarkaya mountain peaks, is the morphological result of the
curvilinearity of the Pazarcik fault. Compression ridges on the
surface rupture, formed by the February 06, 2023 earthquake,
developed in the alluvial plain NE of Sakarkaya pressure ridge.
Opening depressions are other examples of the
geomorphologic deformation caused by the last earthquake
within the Tirkoglu depression.

Liquefaction structures classified into different types were
observed on the alluvial plain near Sakarkaya in the SW part
of the Goélbasi depression. Liquefaction blowing, consisting of
silt and fine sand, linearly arranged liquefaction eruptions,
clustered samples, and spreading or flowing samples, were
considered as different liquefaction structure examples.

Rock falls were observed on the surface rupture in the slopes
of the Cataldag-Sakarkaya pressure ridge. Discontinuities
caused by previous tectonic activities on the rocks and
deformations, the effect of physical weathering, have
weakened the durability of the rock slopes. As a result, on
February 06, 2023, earthquake rockfalls occurred on such
slopes.

Ground slidings and lateral spreadings in the poor ground are
also examples of geomorphological deformations caused by
the shaking effect of the February 06, 2023 earthquake.
Typical sliding, cleavage, and sinking samples were observed
on the southern shores of Gélbasi Lake. The sampled sliding,
cleavage, and sinking deformations were realized as the
movement of the unconsolidated, slightly sloping
embankment towards Golbasi Lake in the slope direction due
to the shaking effect of the earthquake. A typical example of
lateral spreading in the field is the spreading deformation in
the road embankment at the Cogelli junction of the
Gaziantep-Kahramanmaras road. In this lateral spreading
example, the road and intersection embankment lost its
stability due to the shaking effect of the earthquake and was
deformed by cleavages, lateral spreading, and sinking.
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