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Effects of underwater habitat quality on the top predator Baltic cod and its food web interactions
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Coastal states around the Baltic Sea engage in continued management efforts with the aim to restore underwater habitats and ecosystem health. In this study, we investigated potential effects of nutrient management efforts on the key predator cod (Gadus morhua). We use a spatial ecosystem model (Ecospace), forced by a coupled physical-biogeochemical model (RCO-SCOBI), to explore the potential future developments of the fish community under three different nutrient load scenarios: increased (BAU), current (REF) and decreased (BSAP). The distribution range and the center of gravity of cod distribution were similar in the BAU and REF scenarios. However, the model predicted an increased distribution range, as well as a northward shift of the center of gravity, of both adult and juvenile cod, within 20 years from present under BSAP. This suggests an increased spatial overlap between cod and its main fish prey groups, sprat (Sprattus sprattus) and herring (Clupea harengus), implying potential for stronger top-down control. 
Our study provides evidence that nutrient load and eutrophication reductions may be effective in decreasing the current predator-prey spatial mismatch and thereby contribute to restoring ecosystem functioning in the Baltic Sea.  
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