Response of biota to methane emissions in the Black Sea
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The Black Sea is the largest anoxic basin in the world, with an area of 423,000 km?. The basin
reveals a compressional tectonic regime resulting in active faulting. Tectonic ruptures form
weakened zones in the sedimentary cover and act as channels/chimneys/venting sites for upwardly
migrating fluids; these sites indicate the presence of gas reservoirs beneath the sea floor that
commonly relate to fluidized deformations, e.g., diapirism. About 4000 gas seeps and sixty mud
volcanoes are known in the Black Sea basin, which demonstrates that the Black Sea experiences
enormous degassing of methane, more than twice that of other world basins.

Methane in bottom sediments seems to be a powerful contributor to the constitution of ecosystems.
Very little is known about the response of Black Sea benthic organisms to this methane, and
therefore, the main goal of our study is to assess the influence of methane on ecosystems.

The study is based on the integration of existing data (published and archival) obtained by previous
projects as well as new material obtained by the FR6 EU funded HERMES-BS-ONU 01-2008
cruise performed on 19-27 September, 2008, using the Ukrainian Research Vessel "Vladimir
Parshin." Forty six stations on the NW shelf and Continental slope of the Black Sea at water depths
35-1000 m were sanipled by grab and gravity core. The cruise was intended: (1) to study hotspot
ecosystems that are strongly physically mediated and associated with dynamic geological and/or
hydrogeological structures, such as unstable Continental slope, cold seeps, and mud volcanoes, (2)
to monitdr taxonomic diversity and spatial distribution of pelagic and benthic communities along
the oxygen gradient in order to trace their specific features and to identify index-species resistant to
methane fluxes; and (3) to collect new geological and geochemical data to better understand the
natural drivers that control hotspot ecosystems through ultra-sound mapping of the relief, geological
sampling, and seabed monitoring of fluid escape.

it will be shown that the influence of methane at different concentrations on benthic communities
seems to be different and much more complicated than was previously thought. Among ali the
studied groups of meiobenthos, only the nematodes seem to accept elevated concentrations of
methane. General characteristics of Nematoda from redox biotopes include a decrease in their
diversity and an increase in the dominance of selected species. it appears that among thirty-two
identified species of Nematoda, five species (Terschellingia pontica, Linhomoeus sp., Sabatieria
abyssalis, Desmodora pontica Pomponema aff. Multipapillatum) can be considered species-
indicators of methane fluxes. Both Foraminifera and Ostracoda respond negatively to methane
fluxes. Their abundance and diversity dramatically decrease with an increase in methane
concentration. No species-indicators among either group were discovered. it appears that cold seeps
in the Black Sea are quite unfavorable to biotic communities, which appear to be very fragile and
vulnerable. This study is stili in progress. Its outcome will be reported elsewhere. This study is a
part of EU FR6 HERMES Project; contract GOCE-CT-2005-511234. Keywords: Meiobenthos, cold
seeps, mud volcanoes Karadeniz'de biyotanin metan emisyonlarina tepkisi

Karadeniz, 423 bin km?ye ulasan alaniyla, diinyadaki en biilyiik anoksik (oksijensiz) havzadir.
Havza, aktif faylanmayla sonuclanan bir sikismak tektonik rejimi gosterir. Tektonik kirilmalar




sedimanter oOrtiide zayiflik zonlar1 olusturur ve yukar1 yonde goceden akiskanlar icin kanal/baca
agzi/baca olma islevi tasirlar; bu alanlar, deniz tabani altinda, 6rnegin diyapirlesme gibi akiskan
icirilmis deformasyonlarla yaygin iligkili gaz rezervleri varligin1 gosterir. Karadeniz havzasinda 4
bin dolayinda gaz sizintis1 ve 60 dolayinda da ¢amur volkani varlig1 bilinmektedir; bu, Karadeniz'in
devasa boyutta, diinyadaki diger havzalarin iki katindan fazla metan bosalmasina maruz kaldigini
kanutlar.

Taban sedimanlarindaki metan, ekosistemlerin olugmasi i¢in giiclii bir katki koyar gibidir.
Karadeniz'de deniz taban1 canlilarinin bu metana tepkileri konusunda ¢ok az sey bilinmektedir. Bu
nedenle, calismamizin ana amaci, metanin ekosistemler {izerindeki etkisini incelemektir.

Calisma, daha 6nceki projelerde edinilmis olan eldeki (basili ve arsiv) veriler ile Ukrayna Aragtirma
Teknesi "Viadimir Parshin" ile, 19-27 Eyliil 2008 tarihleri arasinda ve FR6 EU sponsorlugundaki
HERMES-BS-ONU 01-2008 c¢ercevesinde gergeklestirilen geziden edinilen verilerin
birlestirilmesine dayan(diril)ir.Karadeniz KB sahanliginda ve kita yamacindaki, su derinlikleri 35
ile 1000 metre arasinda degisen 46 istasyondan, grab ve agirlikli boru ile karot drnekleri alinmaistir.
Gezi, (1) kararsiz kita yokusu, soguk sizintilar ve ¢camur volkanlar1 gibi dinamik jeolojik ve/ya da
hidrojeolojik yapilarla iligkili ve bunlardan fiziksel olarak yogun bi¢cimde etkilenen sicak nokta
ekosistemlerini ¢alismayi, (2) taksonomik cesitliligi, oksijen gradyam boyunca pelajik ve bentik
topluluklarin dagilimini, bu topluluklarin spesifik 6zelliklerini izlemeyi ve metan akislarina direngli
indeks-tiirleri belirlemeyi ve (3) tabanin sonar yoluyla haritalanmasi, jeolojik 6rnek alimi ve deniz
tabanindaki akiskan kacislarinin izlenmesi yoluyla, sicak nokta ekosistemlerini kontrol eden dogal
faktorlerin daha iyi anlasilmasi ig¢in, yeni jeolojik ve jeokimyasal verilerin toplanmasini
amaclamistir.

Farkli yogunlagmalardaki metanin bentik topluluklar {izerindeki etkisinin daha Once
diislintildiiginden farkli ve c¢ok daha karmagsik gibi goriindiigli kanitlanacaktir. Calisilmig tiim
meiobenthos gruplari arasinda, sadece nematodlar yiikksek metan konsantrasyonlarini kabul eder
gibi goriiniirler. Redoks (yasam) alanlarindaki Nematodlarin genel karakteristikleri, c¢esitlilikte bir
azalis1 ve secilmis tiirlerin baskinliginda bir artis1 gosterir. Tanimlanmis 32 Nematod tiiriinden
sadece besinin (Terschellingia pontica, Linhomoeus sp., Sabatieria abyssalis, Desmodora pontica,
Pomponema aff. Multipapillatum), metan akislarinin tiir-gdstergeleri olarak diisiiniilebilecegi ortaya
cikmaktadir. Hem foraminiferler hem de ostrakodlar metan akislarima olumsuz tepki verirler.
Bunlarin bollugu ve c¢esitliligi, metan konsantrasyonundaki bir artisla, dramatik 6l¢iide azalir. Her
iki grupta da tiir-gostergeleri bulunmamistir. Karadeniz'deki soguk sizintilarin, ¢ok kirilgan ve
duyarli olduklar1 goriilen canli topluluklar i¢in tiimiiyle elverissiz oldugu goriiliir. Calisma heniiz
stir(diiriil)mektedir. Sonuglar1 yayinlanacaktir. Bu ¢alisma, EU FR6 HERMES Projesinin (s6zlesme
GOCE-CT-2005-511234) bir parcasidir. Anahtar Kelimeler: Meiobenthos, soguk sizintilar, ¢camur
volkanlart



