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Abstract 
Dissolved organic carbon, nitrogen and phosphorus (DOC, DON, DOP) were measured in the Marmara Sea, the Dardanelles Straits 
and the adjacent North Aegean Sea, during September 2008. Additionally, surface waters at selected stations of the Marmara Sea 
were sampled for bacterial production (BP) and bacterial respiration (BR). The analysis and coupling of chemical and biological data 
showed that at least during September 2008 newly produced surface dissolved organic matter (DOM) was consumed in the Marmara 
Sea in times scales shorter than the surface water residence time and that the outflowing waters from the Dardanelles carry DOM of 
more refractory nature.
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Introduction 
The purpose of our study is to present new data on DOC, DON, DOP for the 
study system and investigate the processes which control their distribution. 
Also, we focus on the impact of the Dardanelles outflow on the North Aegean 
trophic status.  
Results - Discussion 
The Marmara Sea is a two layer counterflow system extensively studied in 
terms of its hydrography ([1] and references therein) but to a lesser extent in 
terms of its chemistry [2], [3].Taking into consideration this specific flow 
regime we present our results in Table I. 
 
 
Tab. 1. DOC, DON, DOP concentrations (μmol L ) and ratios in the studied 
area. 

 
 
DOM in the overflow shows a 2-fold decrease in its DOC and DON content 
while DOP remains constant. DOM in the underflow shows stable DOC, 
DON, DOP concentrations. DOM stoichiometric ratios shown in Table I are 
indicative of the presence of considerable amounts of refractory material. The 
refractory character is more pronounced in the surface low salinity waters. In 
order to clarify to what extent the concentrations observed in the Marmara Sea 
reflect merely the mixing of rich in DOM low salinity Black Sea waters with 
poor in DOM high salinity N. Aegean waters, we plotted our DOC results 
along the mixing line of the two end members (Figure 1).  

 
Fig. 1. Figure 1. Mixing line of low salinity high DOC BS waters with high 
salinity low DOC Aegean waters.  
 
 It was shown that in situ DOC production is also taking place in surface 
waters of the Marmara Sea. Deep waters of the Marmara and the N. Aegean 
Seas lie very close to the Aegean end member with a very good fit. Surface 
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Aegean waters also show a good fit to the mixing line with the exception of 2 
points indicative of an extra DOC source. In systems such as the Marmara Sea 
with strong influence of terrestrial inputs and freshly produced organic 
material, it is very difficult to distinguish between refractory and labile forms 
of DOM. The two layer counter flow and the limited vertical mixing in the 
Marmara Sea does not allow us to consider bottom water DOC concentration 
as the refractory one, as it has been proposed for the open ocean. Therefore, in 
an attempt to get an estimate of DOM lability in the overflowing waters we 
considered that DOM found there is similar in nature as in surface waters of 
the Black Sea. In fact the similar nature of POM between the Black and 
Marmara seas has been reported [4]. The labile+semilabile component in 
surface waters of the Black Sea has been estimated to be 41% of bulk DOC and 
50% of bulk DON [5]. Based on these percentages we calculated the amount of 
excess DOC and DON in the upper layer of the Marmara Sea and found 71 
μmol/L for DOC and 4.1 μmol/L. DOC:DON ratio in this labile+semilabile 
material is 17.2, a value indicative of relatively fresher material compared to the 
DOC:DON ratio of the remaining refractory DOM (24.9). Mean depth 
integrated BP measured in Marmara surface waters was 1.25 μmolC/m /h, and 
BR 0.7 μmol O /L/h. Based on these data we calculated the bacterial carbon 
demand (BCD) and found that 15 μmol C/m /h are consumed by the bacterial 
community. Since the source of this carbon is the labile+semilabile component 
of DOM, then the time needed for the bacterial community to consume this 
DOM was found to be ~30 days. This time is less than the mean residence 
time of surface waters (~ 4 months) in the Marmara Sea before they reach the 
N. Aegean [1], and implies that at least during September 2008 outflowing 
waters from the Dardanelles Straits carry DOM of more refractory nature. 
This is in accordance with the generally low BP values observed in the 
southern exit of the Dardanelles (0.25 μmolC/m /h, present study) and in the 
N.Aegean (0.21-0.41 μmolC/m /h) during the same period (Giannakourou 
unpublished data).  
Acknowledgements 
The present study was conducted within the framework of the European IP 
Project FP6 - Sesame ECContractNoGOCE-036949. The data collected during 
the NRV Alliance cruise to the area which was made possible by the TSS 
Protocol, including as Participants the NATO Undersea Research Centre 
(NURC), Turkish Navy Office of Navigation, Hydrography and 
Oceanography.   
 

References 
1 -   Besiktepe, S., Sur, H.I., Ozsoy, E., Latif, A., Oguz, T., Unluata, U., 1994. 
The circulation and hydrography of the Marmara Sea. Progr. Oceanogr., 34, 
285-334. 
2 -   Polat, C., Tugrul, S., 1996. Chemical exchange between the Mediterranean 
and the Black Sea via the Turkish Straits. CIESM Science Series 2, 167-186. 
3 - Polat, S.C., Tugrul, S., 1995. Nutrient and organic carbon exchanges 
between the Black and Marmara Seas through the Bosphorus strait. 
Continental Shelf Research, 15, 9, 1115-1132.   
4 -   Coban-Yildiz, Y., Altabet, M.A., Yilmaz, A., Tugrul, S., 2006. Carbon and 
nitrogen isotopic ratios of suspended particulate organic matter (SPOM) in the 
Black Sea water column. Deep-Sea Research II, 53, 1875-1892. 
5 - Ducklow, H.W., Hansell, D.A., Morgan, J.A., 2007. Dissolved organic 
carbon and nitrogen in the Western Black Sea. Mar. Chem., 105, 140-150.  

3

2
3

3

3

327
Rapp. Comm. int. Mer Médit., 39, 2010

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

http://www.tcpdf.org

