ABSTRACT

SEISMO-GEODETIC CHARACTERIZATION OF THE
TUZLA FAULT (IZMIR/TURKEY): ITS KINEMATICS
AND EARTHQUAKE POTENTIAL

Tzmir, the third largest city of Turkey, located in western coast of the country is
seismically super active due to Hellenic subduction zone and extensional back-arc basin
under the Aegean Sea. This tectonic environment has flattened the cities in the region
again and again as reported in the historical records. Hence, investigating the seismi-
cally active faults in the region is crucial to elaborate on earthquake hazard for the cities
along the Western Turkey. In this context, we jointly analyzed geodetic, geological and
seismological data to investigate latest failure, present day deformation, slip accumula-
tion and fault kinematics along the Tuzla Fault. Historical and recent earthquakes were
imvestigated to determine the latest failure of the Fault and result reveals that there is
no evidence of a large earthquake failing the Fault entirely since 1688. Six epochs GPS
measurements of fifteen stations were analyzed for the time period of 2009-2017 to ob-
tain horizontal tectonic slip rates along the Tuzla Fault. As a result, overall southwest
movements change between 26.67+1.03 mm/yr and 28.96+1.00 mm/yr with respect to
Eurasia. Differential slip rates range between 1.00 to 2.00 mm/yr. Magnitude calcula-
tions were done for Tuzla Fault and its segments seperately. Tuzla Fault has currently
a potential to generate a strong earthquake up to M6.2-M6.8. Strain analysis results
show that the Catalca Segment and northern Orhanh Segment, accumulates high shear
strain and therefore accommodate higher potential for co-seismic slip. According to
fault plane solutions and maximum shear strain values and planes, Cumah Segment
has dextral characteristic, however, maximum shear strain planes indicates sinistral

structure in Catalca Segment.



OZET

TUZLA FAYD'NIN (IZMiR/TURKIYE) SISMO-JEODEZIK
KARAKTERIZASYONU: FAY KINEMATIGI VE DEPREM
POTANSIYELI

Tiirkive'nin en kalabalk iigiincii kenti olan ve iilkenin Ege kivisinda yer alan
Izmir, Helenik dalma batma zonunun etkisiyle sismik aktivite agisindan oldukca ak-
tiftir. Bolgenin tektonik yapsi, tarih boyunca bircok kez bolgedeki kentlerin yikimina
neden olmustur. Bu sebeple, bolgedeki sismik olarak aktif olan faylarn incelenmesi,
bélgedeki sehirlerin deprem tehlikesinin ayrintih olarak incelenmesi agisindan son derece
onemlidir. Bu kapsamda, Tuzla Fayi'min en son hangi tarihte kinldigimin, fayin giincel
deformasyonunun, giincel kayma birikiminin ve fay kinematiginin belirlenebilmesi icin
jeodezik, jeolojik ve sismolojik veriler analiz edilmistir. Tarihsel ve aletsel donem de-
premleri, faymm son kinldigi tarihi belirlemek igin arastinlmis ve fayin 1688 yihndan
beri kinldigina dair bir kamit olmadigim goriilmiustiir. Tektonik kayma miktarnim be-
lirlemek amaciyla 2009-2017 yillan arasinda alt1 epok olarak yapilan 6lgmeler analiz
edilmistir. Sonuclar, istasyonlarin kayma hizlarimin Avrasya plakasina gore giineybata
yvoninde 26.67+1.03 mm/yr and 28.96£1.00 mm/yr arasinda oldugunu, diferansiyel
kayma miktarimm ise 1.00-2.00 mm /yr arasinda degistigini gostermistir. Sonug olarak,
Tuzla Fay1 ve her segmentin ayr ayn iiretecekleri biiyiiklitklerin hesaplamalan yvapilmis
ve Tuzla Fay1 tizerindeki olas: bir depremin 6.2 ile 6.8 biyiiklikleri arasinda bir deprem
iiretme potansiyeli oldugu saptanmistir. Gerinim analizi sonuglan, Catalca Segmenti ve
Orhanh Segmentinin kuzeyinin yiiksek gerinim degerine sahip oldugunu gostermistir.
(Odak mekanizmas:1 analizlerine ve maksimum gerinim degerlerine gore, Cumah Seg-
menti sag yanal karaktere sahip olmasma ragmen, Catalca segmentinin maksimum

gerinim degerleri sol yanal yapiya isaret etmektedir.



