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R/V Meteor M72/4 Black Sea Cruise-2007 (IFM-GEOMAR) was directed by principal investigator,
Dr. Jorg Bialas from Kiel University in Germany. This abstract is mainly based on his work reports
on R/VMETEOR and some personal observations, aims to explain the details of the Black Sea
study and to inform the scientific significance. Therefore, the followings are briefly summarized to
highlight geophysical studies by R/V Meteor.

During the cruise, very high quality geophysical methods were used by related scientific crew to
investigate sedimentary and gaseous structure of N-part of Black Sea. When approaching this
working area and while deploying the Ocean-Bottom-Seismometers (OBS) gas flares observed
during the last leg M72-3 at Dvureshensku mud volcano were checked by Parasound recordings and
methane gas flares were observed. During the cruise the known locations of active venting to study
their change in activity with time and space were revisited. At this moment three wide angle profiles
with OBS measurements were shot across the mud volcanoes of the Sorokin Trough. The large 32 1
BOLT airguns provided an image of the deeper structure, which was accompanied by signals with
higher frequency from a Gl-airgun. A critical observation was a flare emitting from Odessa mud
volcano, a structure located NE of the active Dvureshenskii to Nioz chain. After the successful
recovery of ali Ocean-Bottom-Seismometers the time needed for preparation of the instruments was
used for some CTD casts at the Dvureshenskii mud volcano. From observations with the Parasound
system the direction ofwater currents was well estimated and we had a good chance for positioning
of the CTD inside the flare volume as well as outside of it.

The major task was dedicated to the scheduled investigations with the deep towed Sidescan Sonar.
The online display of Sidescan and sub-bottom profiler data already provided a good impression of
a numerous amount of mud flows, which occurred at varying positions in the Sorokin Trough.
Among such are very recent slides as well as already covered older ones. Spectacular pictures of
recent activities in the area are not only given by the flares observations but also by images ofyoung
slides. Within the Sidescan figiire the large dimensions of such a structure were well imaged. With a
length ofmore than 1500 m and awidth of 450 m an enormous amount of debris has been moved.
With the section view of the sub-bottom profiler the height of the sidewalls was measured to be
almost 10 m,

young age of the slide. A good image of the sediment thickness and hence the deeper relief of the
province was obtained. Seismic transparent zones underneath strong reflecting horizons were
possible to image. These provided an image of the related fluid migration pathways.

it should be concluded that, based on ali these studies, Black Sea has a huge amount of methane gas
reservoirs, emissions and possible hydrocarbon potentials. Its N-delta part, Sorokin Trough, is
an active sedimentary environment and asymmetrically subsiding, overburden system, showing its
active tectonic activity. Keywords; methane gas andOBS

Bilim Arastirma GemisiMETEOR (IFM-GEOMAR) M?72/4-2007 no Tu Karadeniz
Seferinden, Bilimsel Gozlemler ve Calisma Raporlari

Alman bilim arastirma gemisi METEOR'un M72/4 no'lu seferi (IFM-GEOMAR) Dr. Jorg Bialas
tarafindan gerceklestirildi (Kiel Universitesi, Almanya). METEOR gemisinin Karadeniz seferinin
bilimsel 6nemi ve ¢alismanin detaylar1 hakkinda bilgi vermek i¢in, bu 6zet rapor saym Dr. Bialas'in
calisma raporlarma ve baz1 kisisel gozlemlere dayanmaktadir. Ozellikle sefer boyunca kullanilan
yiiksek ¢oziiniirliiklii jeofiziksel yontemler 15181nda agagida belirtilen bulgulara bu ¢aligma da kisaca
deginilmistir.

Sefer boyunca, Karadenizin K-delta, Sorokin ¢ukurlugu, alanindaki metan gas ¢ikislarin1 ve ¢okel
yapilarmi gorebilmek amaciyla, ¢ok yliksek kalitede ve ¢oziiniirliigli yiiksek jeofizik yontemler



kullanild1. Karadenizin K-delta alanma yaklasirken, OBS okyanus tabani sismometreleri denize
sarkitildi. Dvureshenskii camur volkani civarinda. M72-3 seferinde gézlemlenen metan gas cikislari
Parasound kayitlarla kontrol edildi. Metan gas c¢ikiglarinin, yer ve zamana gore degisimlerini
gormek amaciyla, bilinen gas ¢ikis lokasyonlarina tekrar bakildi. Es zamanl olarak, ii¢ adet genis
acili OBS profili, Sorokin ¢ukurlugunda bulunan ¢amur volkanlar1 alaninda patlatildi. 321 BOLT
Ozellikli biiylik hava tabancalar1 ve yiiksek frekansli Gl-hava tabancalar1 daha derin yapilar icin
gbézlem imkani sagladi. En ilging ve kritik gbézlemlerden birisi ise, Dvureshenskii volkaninin
KD'sunda bulunan, Odessa ¢amur volkaninda belirlenen metan ¢ikiglariydi. OBS ¢alismalarinin
ardindan, arta kalan zaman Dvureshenskii ¢camur volkamindaki CTD calismalar1 i¢in kullanildi.
Parasound caligmalar1 sayesinde denizel akintilarinin yonii dogru bir sekilde belirlenmisti, bu bize
metan gaz ¢ikislarinin iginden ve disindan CTD verileri almamizi sagladi.

Yapilan ¢alismalardan bir digeride, derine sarkitilmig yandan taramali Sonar sistemleriydi. Sidescan
ve yer alti profilleme sistemleri, Sorokin ¢ukurlugun da farkli pozisyonlarda olusmus ¢amur
akintilarindan bazilarini iyi bir sekilde goriintiillememizi sagladi. Bu tiir giincel camur akintilari,
giincel olmayan eski akinti deformasyonlar1 ile birlikte degerlendirildi. Bu giincel akintilarin
gorlintiilenmesi, hem metan gaz c¢ikislarnm belirlenmesi ve hem de en geng¢ akintilarin
goriintiilenmesiyle saglandi. Bu tiir yapilar, daha dncesinde Sonar verileri tarafindan tespit edilmisti.
Bu alanlarda, 1500 m den daha uzun ve 450 m genisligin de debris akintilar tespit edildi. Yer alt1
profilleme sisteminin yardimiyla bu debris akintistnin kenar duvar yiiksekliginin 10 m oldugu
hesaplandi. Bu hesaplamalar sekliginin10molduguhesaplandi.Buhesaplamalarsonucunda yaklagik 7
milyon ¢dkel sisteminin hareket etmis oldugu tespit edildi. Debris kenar duvarlarinindikligi, ¢okel
hareketinin goreceli yas1 hakkinda bilgi verdi. Debris ¢okel kalinligi ve boylece bu bdlgenin taban
rolyefi belirlenebildi. Kuvvetli sismik yansimalarin altindaki sismik olarak transparan, zayif
yansimalar, kolay bir sekilde goriintiilendi. Bu zayif yansimalar iligkili ¢okel ve akiskan hareketi
hakkinda bilgi sagladi.

Yukarida ifade edilen bulgular 1518inda, Karadenizin ¢ok biiyiik bir metan gas ve hidrokarbon
rezervuart oldugu soylenebilir. Karadenizin K-delta alani, Sorokin c¢ukurlugu, halen aktif olan,
karmasik bir ¢okel sistemi olma 6zelligini korumaktadir. Ayn1 zamanda, bu bolge, asimetrik olarak
cokmekte olan delta yiiklenme alanidir ve bdolgenin tektonik olarak halen aktif oldugunu
gostermektedir.



