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The Black Sea II: A schematic cross-section

      The Black Sea is a strongly stratified body 
of water because its deep water is much more 
saline than its surface water.  The surface 
water is dilute because of inflow of freshwater 
from rivers, largely the Danube but also the 
Dnieper, Bug, and Dniester.  The deep water 
is more saline because of inflow of seawater 

from the Aegean Sea through the lower part  
of the Bosporus.
        The contrast in density between surface 
and deep water means there is little vertical 
mixing in the Black Sea.  As a result, little 
atmospheric O2 reaches the deep water, 
which is consequently markedly anoxic.  This 
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River inflow: 354 km3/year
(~200 km3/year from Danube)

Atmospheric precipitation:
237 km3/year

Evaporation:
396 km3/yearLower Bosporus saline inflow: 175 km3/year

Upper Bosporus dilute outflow: 385 km3/year
Net inflow from Sea of Azov: 15 km3/year

anoxia allows organic-rich sediments to 
accumulate on the floor of the Black Sea.  For 
this reason, the Black Sea has been studied 
extensively as a modern analog for ancient 
anoxic oceans.  
       Parts IIIa and IIIb further examine the 
differences between the Black Sea's surface 
water and deep water.  
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Organic-rich sediments
containing iron sulfides
such as pyrite (FeS2)

Oxidation of 
sinking organic matter 

consumes all available O2
 
 destroys almost all sinking organic matter)

(by contrast, in open ocean, oxidation by O2

            This diagram is an elaboration of a diagram by Holger Lueschen of the Institut für Chemie und Biologie des Meeres in 
Oldenburg, Germany.  The flux data shown are from Kosarev, A.N., et al., 2008, Hydrometeorological conditions, in Kostianoy, 
A.G., and Kosarev, A.N., The Black Sea Environment: Springer Handbook of Environmental Chemistry v. 5Q, p. 277-307. 
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The volume exchanged 
annually is thus only 
about 0.14% of the 

total volume of 
the Black Sea.

Same diagram
with no vertical 

exaggeration


