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Marmara Denizi, ¢evresindeki yogun insan niifusu ve endiistri atiklar1, deniz trafigi ve Istanbul Bogaz1 yoluyla
Karadeniz’den gelen kirlilikten etkilenmektedir. Metal ve organik karbon kirliliginin boyutlarini ve kaynaklarim
arastirmak amaci ile Marmara Denizi’nin tiimiinii kapsayacak sekilde alinmis 378 ylizey ¢okel drneginin tane
boyu, organik karbon, toplam karbonat ve 34 element i¢in jeokimyasal analizleri yapilarak, veriler haritalar ve
Marmara Denizi’nin degisik bolgeleri i¢in istatistiksel tablolar halinde sunulmustur. Elde edilen veriler, Marmara
Denizi’nin basta Izmit Korfezi olarak, Istanbul Biiyiiksehir self alani ile giiney selfinin Bandirma, Gemlik ve
Erdek korfezleri’nin daha c¢ok evsel ve endiistriyel atiklar sonucunda degisik boyutlarda organik ve metal
kirliligine maruz kaldigini gostermistir. Kuzeybati selfi ile Canakkale Bogazi ve girisindeki self bolgesi ise
goreceli olarak daha az kirlenmistir. Yiiksek organik madde girdisinden dolayi, giiney selfi korfezlerinin derin
kisimlarinda oksijensiz dip suyu kosullarinin olugma riski bulunmaktadir.

Seyl ortalamasina gore, Marmara Istanbul Biiyiiksehir selfi ¢okellerinde Pb, Cr, Zn, As, Sn ve Cu; Izmit
Korfezi'nde Mo, Pb, Zn, Cd ve As; kuzeybat1 selfinde, Cr, Cd, Pb ve Ni; Canakkale Bogaz1 ve Marmara
girisinde, bir miktar Pb, As, Cr, Zn, Ni, W ve Sb; Erdek Korfezi’nde Pb, As, Sb, Zn, ve W; Bandirma
Korfezi’'nde, As, Pb, Cr, Sb, Ni, Zn ve W; Gemlik Korfezi’nde, As, Pb, Sb, Mo, Ni, Cr, Zn ve W; Korfezler
disindaki giiney self bolgesinde Pb, Cr, As, Ni, Zn, W; ve derin ¢ukurluklar ve yamaclarda belirgin olarak Mn
ve Pb ve daha diisik derecede, Cr, As, Ni, ve Zn zenginlesmesi goriilmektedir. Derin ¢ukurluklardaki
¢okellerde seyl ortalamasinin 5.2 misli olan Mn zenginlesmesinin nedeni erken diyajenez stiregleridir. Alansal
dagilimlari, derin Cinarcik ve Orta ¢ukurluktaki yiiksek Pb ve Cu degerlerinin kismen de olsa Karadeniz suyu
olabilecegini gostermektedir. Evsel ve endiistiyel girdilerin yaninda, giiney selfi ve korfezlerine Pb, Zn, As, Mo,
Ni, Cr ve W gibi metallerin bir dnemli girdisi de, Marmara Denizi’nin giiney akaglama havzasinda bulunan
degisik metal cevherlesmeleri ve yiiksek temel (background) degerler iceren mafik, utramafik ve granitik
kayaclardir. Bu cevherlesmelerin aginim iriinleri olan metaller ve gerekse K, Rb, Li, La ve Nb gibi litofil
elementler, Kocasu, Gonen ve Biga nehirleri ile biiyiik 6l¢iide askida mineral kirintt maddesi olarak giiney self
bolgesine taginmakta, ve buradan da akint1 sistemi ile dis self ve derin bolgelere dagitilmaktadir.
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ABSTRACT

High population density and industrial activity in its drainage area, together with pollutant inputs from the Black
Sea, have adversely affected environmental status of the Marmara Sea. A total of 378 surface sediment samples
covering the entire Marmara Sea were analyzed for grain size, organic carbon, carbonate and 34 elements to
investigate the scale and sources of organic and metal pollution. The data are presented in maps and statistical
tables for different geomorphologic areas. The results indicate that the Izmit Gulf and the shelf off the coast of
Istanbul Metropolitan area are the most polluted in terms of organic carbon and metal contents, followed by
Bandirma, Gemlik and Erdek bays on the southern shelf. The primary source of the organic and metal pollution
is anthropogenic in most areas, with significant input in the southern shelf from the polymetallic mineralized
zones and high-background utramafic, mafic and granitic rocks. The northwestern shelf, Canakkale Strait and the
shelf at its Marmara confluence are relatively less polluted than the rest of the Marmara Sea.
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Compared to the average shale values, Istanbul metropolitan shelf is enriched in Pb, Cr, Zn, As, Sn and Cu;
Izmit Gulf in Mo, Pb, Zn, Cd and As; nortwestern shelf in Cr, Cd, Pb and Ni; Canakkale strait and the shelf area
at its Marmara Sea confluence in Pb, As, Cr, Zn, Ni, W and Sb; Erdek Bay in Pb, As, Sb, Zn, and W; Bandirma
Bay in As, Pb, Cr, Sb, Ni, Zn and W; Gemlik Bay in As, Pb, Sb, Mo, Ni, Cr, Zn and W; southern shelf (excluding
the bays) in Pb, Cr, As, Ni, Zn and W; and the deep basin and slope areas mainly in Mn and Pb, and to a lesser
degree in Cr, As, Ni, and Zn. In the deep basinal sediments, Mn is strongly enriched (enrichment factor= 5.2) by
early diagenesis. Distribution of Pb and Cu indicate that at least a part of their source in the deep basinal areas
could be the Black Sea waters. Element distribution maps indicate that the Kocasu, Génen and Biga rivers in the
southern catchment area of the Marmara Sea are very effective in transporting anthropogenic and natural organic
and heavy metal contaminants as well as lithophile elements, such as K, Rb, Li, La and Nb, mainly as a
suspended load. Furthermore, these maps show that the suspended load is effectively distributed further from the
inner shelf to the outer shelf, slopes and deep basinal areas.
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