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01| General Information

/

An earthquake of magnitude Mwb5,9 occurred on October 16th, 2024, at 07:46 (UTC) in Akusagi-Kale (Malatya). The earthquake
parameters reported by AFAD are given in Table 1. The Global Centroid Moment Tensor (GCMT) solution is provided in EMSC-CSEM
database. The earthquake was felt in the Elazig and Malatya region with a macro-seismic intensity of MMI up to VIII.

The relation between measured peak ground acceleration (PGA) and source-to-site distance (Joyner-Boore distance) recorded by
AFAD strong-motion stations are shown in Figure 1.
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Figure 1. Geometric mean PGA (cm/s?) vs R g (km) relation of the Mw 5.9 Akusagi-
Kale earthquake (Data source: AFAD)
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https://tadas.afad.gov.tr/event-detail/32756
https://www.emsc-csem.org/Earthquake_information/earthquake.php?id=1718397

02| Main seismic features of the event
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Figure 2. Large magnitude historical and instrumental earthquakes (T-Rupt Earthquake Catalog) in the vicinity of the
Akusagi-Kale earthquake. The red star shows the epicenter of the event as determined by AFAD. The occurrence years
of the earthquakes are given in the upper right corner of each event.
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On October 16, 2024, a shallow crustal
earthquake of magnitude Mw 5,9 occurred
in the area between East Anatolian Fault
Zone (EAFZ) and Karakaya Dam Lake. The
red star in Figure 2 designates the epicentral
location of the earthquake. Taking into
account the 14 km distance from the EAF/Z,
this event is believed to occur on one of the
secondary faults of the EAF.

No significant damage has been reported
from the earthquake struck region despite
the maximum measured PGA of 643 cm/s?
(E-W direction) at the AFAD station located
6,5 km away from the epicenter.

The felt records of EMSC-CSEM indicates
that felt area extends up to 300 km to the
shorelines of Black Sea and 600 km to the
South, in the vicinity of Beirut.
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02| Main seismic features of the event: aftershocks

* There are several moderate-size earthquakes (magnitudes between Mw 5,5 and Mw 6,0) located in between the EAF Zone and Malatya Fault that
occurred after the 2023 Kahramanmaras duplets (Figure 3). These can be classified as the aftershocks of the 2023 Kahramanmaras earthquake
sequence. The size and location of the last event (i.e., the Akusagi-Kale earthquake -No:12 in Table 2 and Figure 3-) resembles another aftershock

activity of the 2023 Kahramanmaras duplets.

* The active fault map of MTA (the General Directorate of Mineral Research and Exploration) does not show a distinct active fault segment
representative of this recent seismic activity. Nevertheless, MTA points out a suspicious fault based on morphological expressions in the region

that shows no Quaternary movements. (This fault is shown in Figure 3 next to the recent Akusagi-Kale earthquake designated by number 12).
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Figure 3. Locations of the 2023 Kahramanmaras earthquake sequence 12 16.10.2024
aftershocks in the region of interest 5

Origin Time

05:03:37

06:18:46

13:26:48

13:51:32

18:33:34

23:53:24

10:11:15

13:18:15

12:04:51

20:48:00

16:04:04

07:46:31

Latitude

37.86

38.23

38.03

38.30

38.27

38.21

38.18

38.14

38.25

38.27

38.20

38.37

Longitude

37.81

38.57

37.96

38.13

38.15

38.28

38.63

38.52

38.29

38.265

38.46

38.80

Depth

10

20

10

10

10

10

Table 2. Moderate-size events around Malatya following the 2023 Kahramanmaras
(M7.8) and Ekinézli (M7.7) earthquakes

Magnitude
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02| Main seismic features of the event: aftershock features

The Akusagi-Kale earthquake is located in the proximity of the northern-rupture termination zone of the 2023 Kahramanmaras earthquake sequence
(Green star in Figure 4). Such a distribution suggests that this event is as part of the aftershock sequence of the 2023 Kahramanmaras duplets.

The first two-day aftershock activity after the major earthquake extends in the northeast-southwest and northwest-southeast directions. The current
aftershock distribution suggests that the Mw 5,9 event can occur on either of the conjugate fault planes (Planes 1 and 2) that are given in the fault-

pane solution by GCMT (inset picture in Figure 5). The dashed white lines in Figure 5 shows the conjugate fault planes. The actual ruptured plane will

be more definitive in the next few weeks with the accumulated aftershock data.
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Figure 4. Aftershock activity of the 2023 Kahramanmarag earthquake 2024). The GCMT solution of the Mw 5,9 event is shown on the lower left corner of

sequence. The blow-up view of the area encompassed by white rectangle 6 Figure 5 as an inset. The red and blue shaded area indicates stress increased, and
is presented in Figure 5. (Source of aftershock locations: Bogazigi decreased areas, respectively.
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02| Main seismic features of the event: ground motion field

Figure 6 shows the ShakeMaps of this event for peak ground acceleration (PGA) (Figure 6a) and modified Mercalli intensity (MMI) (Figure 6b). (Plane 2 in Figure
5in Slide #6 is taken as the basis for the ground motion fields). The ground-motion fields are conditioned on the station recordings provided from the AFAD
database. The median PGA reaches to 0,317g in the vicinity of the Kale district, whereas the MMI value is computed as VIII in the same region. The stations
used in generating ShakeMaps are represented by red triangles on the maps. The MMI distribution (Figure 6b) indicates that the damage potential of this event
in the vicinity of urban settlements (mainly Malatya and Elazig) ranges between very light to moderate.
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This map and its substance (ground motion field) are developed by T Rupt’s Modeling Team
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Figure 6. (a) sampled PGA ground-motion field in g, (b) MMI ShakeMaps for the October 16, 2024 Akusagi-Kale, Malatya earthquake. Ground Motion fields are conditioned on the
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This map and its substance (MMI shake map) are developed by T Rupt’s Modeling Team

measured PGA values given in AFAD
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Legal Disclaimer

This short informatory report, provided by the Department of Data Analytics and Modeling at T-Rupt Technology Inc. (T-Rupt),
considers the data compiled from preliminary information gathered from various seismological institutions. All data sources
used are cited and acknowledged at the end of the report. The compiled information is processed deliberately to produce the
informative substance computed by CatMod and the modeling team at T-Rupt such as shake maps and Coulomb stress
fields. The sole purpose of this document is to disseminate preliminary information about the fundamental features of the
subject earthquake, without undertaking any additional scientific studies on the physical processes triggering the seismic
event. The report is publicly available and for informative purposes only. T-Rupt disclaims all warranties, whether expressed
or implied, concerning the information presented in this report, including, but not limited to its appropriateness for a
particular purpose. In no event shall T-Rupt be liable for direct, indirect, specal, incidental, or consequential damages of any
kind arising from any use of this report.
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Contact Details

Address : Maslak Mah. Tasyoncasi Sk. Maslak 1453
Sitesi No:1G i¢ Kapi No:61 Sariyer/istanbul

Phone :+90(212)8120110
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https://www.google.com/maps/place/T+Rupt+Teknoloji+Anonim+%C5%9Eirketi/@41.116187,29.0085778,16z/data=!4m6!3m5!1s0x14caa58619aed5fb:0x442616c10b0e997f!8m2!3d41.1154927!4d29.0114918!16s/g/11t_t75f3h?entry=ttu
tel:+90-216-225-9600
https://www.google.com/maps/place/T+Rupt+Teknoloji+Anonim+%C5%9Eirketi/@41.116187,29.0085778,16z/data=!4m6!3m5!1s0x14caa58619aed5fb:0x442616c10b0e997f!8m2!3d41.1154927!4d29.0114918!16s/g/11t_t75f3h?entry=ttu
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