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Oz

Izmir ilinde dnemli sismik kaynaklardan biri olarak kabul edilen
Tuzla Fay1 (TF), Gaziemir ile Doganbey ilgeleri arasinda K10D-
K60D arasinda uzanima sahip dogrultu atimli fay olarak
tanimlanmustir. Toplam uzunlugu 50 km’nin {izerinde olan fay
kuzeyden giineye dogru Catalca, Orhanli ve Doganbey olmak iizere,
3 segmentten olugmaktadir. Simdiye kadar yapilan ¢aligmalarda,
fayin kinematik 6zelliklerine ve Holosen aktivitesine ait
jeomorfolojik gostergeler ortaya konuldugu halde, faym kaynaklik
ettigi tarihsel dénem depremler, kayma hizi, deprem tekrarlanma
aralig1 gibi parametreler heniiz ortaya konulmamistir. Ancak, TF
iizerindeki en son yikici depremin, Doganbey segmentinin deniz
icerisindeki uzanimi tizerinde 6 Kasim 1992 (Seferihisar Korfezi
depremi, Ms: 6.0) yilinda meydana geldigi kabul edilmektedir. Son
caligmalar, TF'nin Kusadas: Korfezi’ne uzanan bu segmentinin, 30
Ekim 2020 tarihinde yasanan (Mw= 6.9) depreme neden olan Samos
Fayu1 ile kinematik iliski i¢inde olduguna isaret etmektedir. Bu
calismada, fayin gegmis donemlerdeki davranigini analiz etmek
amaciyla, TF’ye ait 3 geometrik segment lizerinde 3 adet hendek
tabanli paleosismolojik ¢aligma gergeklestirilmis, segmentler boyunca
otelenen derelerin jeomorfolojik analizlerine gore fayin uzun donem
kayma hiz1 hesaplanmistir.

Paleosismolojik ve jeomorfolojik ¢aligmalara gore; TF’nin gegmiste 7
adet depreme kaynaklik ettigi ve fayin uzun donem kayma hizinin
2,85 mm/yil (maks.), 0,68 mm/yil (min.) ve 1,2 mm/y1l (ort.) oldugu
hesaplanmistir. Hendek igerisinde gozlenen olaylarin zamani, Oxcal
ve R programlama dilinde birlikte istatistiki degerlendirildiginde;
46,2+6,1 ile 1,6+0,3 bin y1l araligindadir. Saptanan olaylar, tarihsel
donem depremleri ile karsilastirildiginda, son olay 1992 yilinda 6.0
biyiikliigiinde deprem iireten Doganbey segmenti iizerinde tespit
edilmis olup, MS 47 ya da MS 177/178 depremlerine, diger olaylar
ise, fayin tarih 6ncesi geg Pleyistosen-Holosen depremlerine karsilik
geldigi saptamistir. Fayin deprem tekrarlanma araliginin Holosen
donemi igin, 700 y1l ile 4000 yil arasinda degistigini ve son
depremden giiniimiize kadar gecen siirenin 1844 yil oldugunu
gostermektedir. Paleosismolojik sonuglarara gore, Tuzla Fayi’nin
yakin gelecekte 6zellikle sismik bosluk olarak nitelenebilecek olan
Orhanli ve Catalca segmentleri iizerinde yikici deprem tiretme
potansiyeli oldugu 6ngoriilmektedir. Bu calisma, TUBITAK 117Y190
numaral proje tarafindan desteklenmistir.
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Abstract

The Tuzla Fault (TF), considered one of the most important seismic
sources in Izmir province, was defined as a strike-slip fault with
N10E-N60E striking between Gaziemir and Doganbey districts.
Approximately up to 50 km-long fault consists of three segment
which are, from north to South, Catalca, Orhanli and Doganbey
segments. Although the kinematic analyses and geomorphological
indicators of the Holocene activity of the fault have been revealed in
the previous studies, the parameters such as historical earthquakes,
slip rate, earthquake recurrence interval of the fault are not yet
known. In addition, the last destructive earthquake of the TF is
occured on the 6th of November 1992 (Seferihisar Bay earthquake)
with a magnitude of 6.0. There is no data that this earthquake caused
a surface rupture on land. Recent studies claim that the part of the TF
extending to Kusadasi Bay is also in a kinematic relationship with the
Samos Fault that caused the earthquake on 30 October 2020 (Mw=
6.9). In this study, in order to analyze the historical behavior of the
fault, 3 trench-based paleoseismological studies were conducted on 3
geometric segments of the TF, the long-term slip rate of the fault was
calculated according to the geomorphological analyzes of the streams
offset along the segments.

Paleoseismological and geomorphological findings show that seven
historic/prehistoric earthquakes were generated by TF and long-term
slip rate of the TF is 2.85 mm/year (max.), 0.68 mm/year (min.), and
1.2 mm/year (avg.). According to Oxcal distribution using the
Bayesian methods, time of the events are between 46.2+6. and
1.6+0.3 ka. When the events are compared with the historical
earthquakes, the last event may correlate with the earthquakes of 47
AD and/or 177/178 AD on Doganbey segment which may generate
the 1992 earthquake (Ms:6.0). Moreover, the other events can be
attributed to the late pleistocene-Holocene earthquakes that are
prehistorical periods. So, according to the obtained data, the
recurrences interval was found between 0.7 ka to 4.0 ka for the
Holocene and the elapsed time since the most recent surface
ruptured earthquake on the TF is 1844 years. According to this result,
it is predicted that Tuzla Fault has the potential to produce
destructive earthquakes in the near future, especially on Orhanli and
Catalca segments which may be considered a seismic gap. This
research is supported by TUBITAK, project number of 117Y190.
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