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The fault motion and basin evolution in the Marmara Sea are a 4 dimensional problem. In order to
investigate it, we have run several cruises in the Sea of Marmara. We use the multiple scales of
seismic imaging to reveal basins at mid-level resolution, branching of faults at a few kms by high-to
moderate resolution and for the seafloor morphology, fault scarps, slopes, and gas expulsion at the
surface by ultra-high resolution seismic and other acoustic methods.

The Sea of Marmara developed along the highly active, right-lateral North Anatolian Fault (NAF),
which produced devastating historical earthquakes along its 1600 km length. A cruise took place in
July 2008 using the R/V K. Piri Reis collecting >2700 km of high-resolution MCS data throughout
the Marmara Sea under TAMAM (Turkish-American MArmara Multichannel) Project. TAMAM
was supported by NSF and used the facilities of Seismic Laboratory at Institute of Marine Sciences
and Technology.

The North Branch of the NAF accounts for most of the current plate motion and is associated with
all three main basins in the Marmara Sea. Seismic sections across the Western Ridge, a transverse
ridge separating the Tekirdag and Central Basins, show folding of strata above a blind thrust.
Growth structures in the sediments show that the eastern anticline of these folds is active and
probably propagating eastward above the blind thrust. Some profiles show that rapid subsidence
and tilting in the Marmara Trough are responsible for widespread gravitational collapse. One of the
major regions of geological interest is the area close to the NAF where evidence of gas hydrates and
fluid escapes have been observed during previous scientific cruises. Helium gas, gas hydrate and oil
leaks on western high and biogenic gas have been sampled in Cinarcik basin. Most of the gas
appears to be focused on the Western and Central Highs and in the Imral1 Basin.

The near future goal of MARMARA-DM is to contribute to the establishment of optimized
permanent seafloor observatory stations for earthquake monitoring in the Marmara Sea, as part of
European Seas Observatory Network (ESONET) of Excellence Project (6" FrameWork Program of
European Union) and includes high-resolution seismic surveys to image the fluid conduits in the
upper (1 km) sediment layer.
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Kuzey Anadolu Faymin Yiiksek Ayrimh Haritalanmasi icin “TAMAM” Sismik
Calismasi

Marmara Denizinde havza evrimi ve fay hareketi 4 boyutlu bir problemdir. Bunun incelenmesi i¢in
Marmara Denizinde cesitli seferler gerceklestirilmistir. Bu caligmalarda sismik goriintiilemenin
cesitli seviyeleri amaca uygun olarak kullanilmistir: Havzalarin ortaya ¢ikarilmasi i¢in orta seviyede
coziiniirliik, birka¢ km’ye kadar fay kollarinin saptanmasi i¢in yiliksek-orta ¢oziintirlik ve deniz
taban1 morfolojisi, fay sarpliklari, yamaclar ve ylizeydeki gaz c¢ikislarinin izlenmesi i¢in ¢ok yliksek
¢oziinlirliikte sismik ve diger akustik metodlar kullanilmigtir.

Marmara Denizi oldukga aktif, sag yanal atimli Kuzey Anadolu Fay1 (KAF) boyunca gelismistir ve
fay 1600 km uzunlugu boyunca yikict tarihsel depremler liretmisti. TAMAM (Tiirk-Amerikan
Marmara Cok Kanalli Sismik) projesi altinda Marmara Denizinde Piri Reis Arastirma Gemisi
kullanilarak 2700 km’den fazla yiiksek ayrimli ¢ok kanalli sismik veri toplanarak Temmuz 2008 de
bir sefer gergeklestirilmisti. TAMAM projesinde Deniz Bilimleri ve Teknolojisi Enstitiisii Sismik
Laboratuvar olanaklar1 kullanilmig ve NSF tarafindan desteklenmistir.

KAF‘in kuzey kolu bir¢ok giincel levha hareketinin nedenidir ve bu fay Marmara Denizindeki {i¢
havzalar ile de iligkilidir. Bat1 Sirt’a ait sismik kesitlerde, Tekirdag ve Orta Havza’yr ayiran sirtta,
kor bir bindirmenin {izerindeki sedimanlarin kivrimlandigi goriiliir. Sedimanlardaki biiyiime
yapilari, bu kivrimlarin dogusundaki antiklinalin aktif oldugunu ve bu kor bindirmenin iizerinde
doguya dogru ilerleyerek gelistigini gostermektedir. Baz1 sismik hatlar Marmara Cukuru’ndaki hizli
¢okme ve egimlenmenin genis bir alana yayilan yergekimsel ¢okmenin sorumlusu oldugunu
gostermistir. Jeolojik olarak onem tasiyan bir baska bolge ise gaz, gaz hidrat ve siv1 ¢ikiglarinin
daha onceki bilimsel ¢alismalarda gozlendigi Kuzey Anadolu Fayi’na yakin bolgelerdir. ayrica Bati
Sirt’ta helyum gazi, gaz hidrat ve petrol ¢ikislart ve Cinarcik Baseni’nde biyojenik kokenli gaz
cikislar1 orneklenmistir. Gazlarin biiyiik bir ¢ogunlugunun Bati ve Orta Sirtlarda ve Imral
Havzasi’nda kiimelendigi goriilmektedir.

Yakin gelecekte gerceklestirilecek olan MARMARA-DM projesinin amaci, ESONET Avrupa
Birligi 6. Cer¢eve Programi dahilinde, Marmara Denizi’ndeki depremleri izlemek amaci ile deniz
tabanina gozlem istasyonlar1 yerlestirilmesi ve bir kilometrelik sediman kalinliginin igindeki sivi
akisini goriintiilemektir.

Anahtar kelimeler: Kuzey Anadolu Fay:, Tamam Projesi, Esonet Projesi, gaz, gaz hidratlar,
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