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OZET

iki tabakali ekosisteme sahip olan Marmara Denizi’nin temel fiziksel ve biyokimyasal osinografik &zellikleri ve
su kalitesi, Tiirk Bogazlar1 Sistemi (TSS) icindeki iki tabakali akinti rejimince belirlenir. Biiyiik nehirlerin
tasidig1 kimyasallar ile son yillarda siirekli kirlenen Karadeniz’in kuzeybati (NW) kita sahaligindaki az tuzlu
sulari, istanbul Bogazi iist akimtisi yoluyla, biiyiik miktarlarda besin tuzlart (N, P) yiikleri, Marmara’ya
tasinmaktadir.

Marmara’da gelisen yogun otrofikasyon sonucu, fotosenteze dayali organik madde iiretimi 5-10 m’lik yiizey
tabakasinda sinirlanmigtir. Bunun sonucu olarak, Marmara iki tabakali sisteminin aragegis tabakasinda (haloklin)
olusan “nutriklin” ve “oksiklin” tabakasi sinirlar1 yiizeye dogru kayarak degismistir. Ancak, Marmara Denizi'nde
otrofikasyon gelisimini anlamaya yonelik sistematik izleme ve veri seti 1990’11 yillara kadar mevcut degildir. Bu
calismanin amaci, 1987-2013 arasinda istanbul Bogazi’nin kuzey-giiney ¢ikis bolgelerinde ODTU-DBE ve 1U-
DBIE arastirma gruplar1 tarafindan toplanan kimyasal verilerin zamansal degisimlerini incelemek; komsu
denizler arasindaki besin tuzlar1 ve toplam organik karbon (TOK) akilarinin (yiikleri) kanitatif karsilagtirmalarini
yapmak; artan besin yiikii girdilerinin Marmara ekosistemine uzun donemli etkilerini kisaca degerlendirmektir.

Bogazdaki olciimlere gore; Karadeniz’den giren sularin besin tuzlari derigimleri ve N/P oran1 Kasim-Nisan
doneminde belirgin artis géstermistir. Karadeniz’den taginan yillik toplam-N, P yiiklerinin ana bilesenini organik
yapidaki besin tuzlart olusturmustur. Organik karbon derisimi daha az degiskendir ve ilkbahar déneminde artig
gostermistir. Bogaz giiney ¢ikisinda Marmara alt tabasindaki besin tuzu degerleri mevsimsel degisimi diisiiktiir,
ana bilesen inorganik-N,P bilesikleridir ve N/P oranmi diisiiktiir (~9-10). Karadeniz’e taginan fosfor yiikiinde
belirgin artig olmustur. Artan 6trofikasyon, Marmara’da nutriklin ve oksiklin sinirlarinin haloklin iist sinirina
dogru kaymasina ve kimyasal gradient tabakasmin (kemoklin) incelmesine neden olmustur. Ege’den
Marmara’ya giren tuzlu (S: ~ 38.5) sularin azot ve fosfor degerleri Marmara’da yaklasik 10 kat artmis; oksijen
derisimi ise suboksik seviyelere (10-30 uM) diismiistiir. Sonug olarak, Bogaz alt akintisiyla Karadeniz’e ulagan
tuzlu sularin oksijen igerigi 1980’li yillardan beri olduk¢a azalmig; azot ve fosfor yiikleri artmistir.
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ABSTRACT

The two-layer exchange flows in the Turkish Straits System (TSS), with the associated chemical properties,
dominate physical and biochemical oceanography and water qualities of the two-layer Marmara ecosystem. The
less saline Black Sea surface waters polluted by the major rivers in the NW shelf, has exported large amounts of
nutrients to the Sea of Marmara through the Bosporus in the recent decades.

Intensive eutrophication developed in the Marmara has limited photosynthetic production to the upper 5-10 m
and altered the nutricline and oxycline boundaries within the interface (halocline) of Marmara two-layer system.
However, no systematic data on nutrient fluxes were available until 1990’s to realize the eutrophication
development in the Marmara Sea. The present study aims to evaluate chemical data collected systematically by
the METU-IMS and [U-IMSM groups in the Bosphorus Region for the assessment of temporal changes in the
concentrations and fluxes of nutrients and total organic carbon (TOC) exchanged between the adjacent
seasbetween 1987-2013. The impacts of the increased nutrient inputs on the Marmara Sea are also briefly
evaluated.

Nutrient concentrations of the Black Sea inflow increase in the November-April period, with high N/P ratios.
Organic forms of N, P dominate the total-N, P exports by the Black Sea surface flow (BSF). The seasonality in
the nutrient concentrations of Marmara lower layer waters at the Bosphorus southern exit, are much less
pronounced. The total-P export from Marmara to the Black Sea has increased in the last decade. The increased
POM production in the Marmara surface layer of 5-10 m, due to enhanced nutrient inputs, has led to apparent
upward shifts in the nutricline and oxycline to the halocline upper depths (15-30 m). The nutrient-poor salty
Mediterranean inflow (S~38.5) to the Marmara deep basin has been enriched by at least 10-fold in nutrients as
the oxygen has declined to the suboxic (10-30 uM) levels. In conclusion, less oxygen but more nutrients have
been exported to the southwest Black Sea by the Bosphorus undercurrent since the 1980°s.
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