17 ve 21 Ekim 2005 Tarihinde Olusan izmir Depremlerinin Sismik Jeomorfolojisi ve
Bolgedeki Gerilme Alanlari ile Iliskisi, Bat1 Anadolu

Seismic Geomorphology of the Izmir Earthquakes Occurred during October 17 to 21, 2005 and
Their Relationships with the Stress Field of the Region, Western Anatolia

Hasan SOZBILIR, Okmen SUMER, Bora UZEL, Yal¢in ERSOY, Fuat ERKUL, Ugur iNCI,
Cahit HELVACI

Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 35100, Bornova-Izmir

0z

[zmir ili ve gevresi Izmir-Balikesir Transfer Zonu olarak bilinen dogrultu-atimli faylarca baskin bir
zayiflik zonu iginde yeralir. Bu zonun son aktivitesi Izmir depremleriyle kanitlanmistir. Bu ¢alismada
[zmir depremlerinin sismo-jeomorfolojik 6zellikleriyle haritalanmis Kuvaterner faylar1 ve bolgedeki
gerilme dagilimlariyla iliskisi tartigilacaktir.

17 Ekim 2005’te Izmir ili ve cevresi magnitiidii 5.9 olan orta biiyiikliikteki bir depremle sarsilmgtir. Dort
giin sonra, Karaburun Yarimadasi giineyindeki Sigacik Korfezi’'nde ayni biiyiikliikte diger bir deprem
meydana gelmistir. Uluslaras1 Deprem Merkezlerine gore, Izmir depremleri dogrultu atimh fay
mekanizmasiyla olugsmustur. Depremlerden sonra Sigacik Korfezi boyunca sismik sok sirasinda gelismis
tortullasmayla yasit bi¢im degistirme yapilari (sismitler) gozlenmistir. Bunlar ilk depremden bir giin
sonra ¢alisilmaya baglanmig ve ikinci depremden sonra ayrintili haritalanmistir.

Tortullagsmayla yasit bigim degistirme yapilart Urla Havzasi giineyindeki Demircili Koyli ve Yumlu
Ciftligi cevresinde tesbit edilmistir. Bu yapilar karasal tortullarla girik olan g¢akilli ve kumlu plaj
cokellerinde gelismistir. Sismitler KD ve D-B c¢atlaklar ile sivilagsmayla olusmus kum volkanlarindan
yapilidir. KD catlaklar onlarca cm ile birkag m uzunlugundadir ve yerel olarak kaynasmis geometri sunan
en-eselon bir sekle sahiptir. Bunlar ana fay segmentleri ile uyumlu olarak K40-70 D dogrultusunda
uzanir. D-B dogrultulu catlaklar ise, Sigacik Korfezi’nin kiy1 ¢izgisine paraleldir ve 8 cm’ye ulasan egim
atim sunar. Yumlu giftliginde, sismik sarsilma nedeniyle NNE dogrultusunda kilcal bir ¢atlak olusmustur.
Urla Havzasi’nin kuzeyine dogru, havzanin bati kenar1 tizerindeki fayin atlama alaninda (stepover) kiigiik
Olgekli kitle haraketleri saptanmuistir.

Yakin tarihlerde (10 Nisan 2003) Urla Havzasi’nin dogru kenar1 iizerinde olusan orta biiytikliikteki
depremin (Mw 5.7) odak mekanizma ¢6ziimii sag yonlii dogrultu atimli faylanma vermistir. Bu fay
boyunca haritalanan Kuvaterner yasl birimlerin i¢inde saptanan kiiciik 6l¢ekli kayma yapilari, fayin eski
deprem aktivitesiyle iligkilidir.

Tortullagmayla yasit bigim degistirme yapilar1 sismik sarsilmaya atfedilmesine ragmen, KD/KB dogrultu
atimli faylar ve D-B oblik atiml1 faylarla sekillenmis olan tektonik ¢atiyla da zamansal ve alansal anlamda
yakin bir iliskiye sahiptir. izmir depremlerinin ana ve art¢1 soklarmin negatif bir ¢icek yapisi sunan bu
tektonik catiyla uyumluluk sunmasi bunun en belirgin kanitidir. Bu ¢igek yapist Kuvaterner yasl Urla
Havzasini sekillendiren ve yukari dogru-iraksayan dogrultu atimli fay kollartyla baskin bir fay zonuyla
karakteristiktir.

ABSTRACT

The Izmir city and the surrounding area is located in the strike-slip dominated zone of weakness known
as the Izmir-Balikesir Transfer Zone. The last activity of the zone is evidenced by the Izmir earthquakes.



In this study, we merge seismic geomorphological features of the Izmir earthquakes with the recently
produced map of Quaternary faults and stress field of the region.

On October 17, 2005 the city of Izmir and its vicinity were shaken by a moderate earthquake with a
magnitude of 5.9 (Mw). After four days, another earthquake with the same magnitude and similar
location occurred south of the Karaburun Peninsula, around the Sigacitk Bay. The Izmir earthquakes
have a strike-slip fault mechanism as measured by international earthquake centers. Following the
earthquakes, syn-sedimentary deformational structures (seismites) attributable to seismic shock have
been observed along the Sigacik Bay. The seismites were studied a day after the first earthquake and
were mapped in detail after the second earthquake.

The syn-sedimentary deformational structures occur around Demircili village and Yumlu Farm to the
south of the Urla Basin. These structures developed in recent sediments which comprise beach gravels
and sands that interfinger with the river deposits. The seismites are composed of NE- and E-W-trending
cracks and sand volcanoes due to liquefaction. NE-trending cracks are tens of centimetres up to several
metres long and display an en-echelon pattern that locally forms an anastomosing geometry. They trend
N40-70°F in accordance with main fault segments. E-W-trending cracks are oriented parallel to the
coastline of the Sigacik Bay and have a dip-slip displacement up to maksimum 8 cm. At the Yumlu Farm,
the shaking creates a linear fissure that extends NNE in direction. To the north of the Urla Basin, we
observed a small-scale landslide developed in the stepover area of the western margin of the basin.

Recently, an earthquake (Mw 5.7) occurred on the eastern margin of the Urla Basin on April 10, 2003,
and it was also involved NE-trending right lateral strike-slip fault. A small scale set of slump beds is
observed at several stratigraphic levels within the Quaternary succession, and they are related to
paleoseismic activity of this fault.

Although syn-sedimentary deformational structures can be attributed to a simple seismic shaking, they
appear to display a close spatial and temporal relationship with tectonic framework of the region shaped
by NE/NW-trending strike-slip faults and E-W-trending oblique-slip normal faults of Quaternary age.
Main and aftershocks of the Izmir earthquakes clustered on this fault pattern indicating a negative flower
structure is a real evidence of earthquake related tectonic framewok. This flower structure is
characterized by an arrray of upward-diverging strike-slip dominated zone that shaped the Quaternary
Urla Basin.






