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Abstract: Simultaneous direct measurements of primary production, pelagic and benthic 
respiration and vertical fluxes allowed, for the first time, the evaluation of the carbon 
metabolism in the Ría de Vigo (NW Spain) on seasonal and annual scales. With this 
aim, a total of 16 oceanographic cruises covering the main oceanographic conditions were 
carried out between April 2004 and January 2005. In addition, a 2D carbon budget, 
including extraction from mussel culture and fisheries activities, is proposed. The pelagic 
system was net autotrophic during the spring and summer periods and autotrophic or 
almost in balance during autumn and winter. Vertical fluxes of organic carbon were 
higher than net community production (NCP) during autumn and winter periods, probably 
due to resuspension processes and inputs of organic matter from continental runoff. Benthic 
mineralization is an important process in the Ría de Vigo, which gains significance during 
autumn and winter when benthic respiration accounts for 40% and 45% of the total 
respiration, respectively. The Ría de Vigo is net autotrophic on annual basis (317 ± 113 
g C m-2 yr-1) even though the benthic metabolism reduces the NCP by 23%. Total 
annual carbon seafood harvest amounted 3% of the net ecosystem metabolism and it is 
dominated by mussel culture (89%). However, based on mean energy transfer efficiency 
between trophic levels of 10%, it is estimated that mussel culture and reported fish catches 
require up to 38% of the NCP. The organic carbon produced in situ at the Ría de Vigo and 
available for export to the adjacent shelf and/or to be buried in the sediment represents ¼ 
of the gross primary production and it is favoured during summer upwelling. 
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