Development of metrics relating flow alteration impacts TO river food web DYNAMIC.
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The alteration of flow regimes is one of the most common perturbations in lotic ecosystems. The modification of flow leads to a loss of diversity and changes in food web structure resulting from habitat loss and altered consumer-prey relationships. In this study, carbon and nitrogen stable isotopes were used to develop food-web metrics to determine differences in the functioning and structure of food webs in relation to the hydrological characteristics of two boreal rivers. Specifically, carbon pathways supporting the food web and food web length were compared to evaluate the impact of damming and ramping rate on downstream food webs.
Carbon stable isotope signatures of aquatic vegetation, invertebrates and fish were measured during a 4-year period in an unregulated river (Batchawana River, BR) and in a regulated river (Magpie River, MR). In the MR, constraints on the operating flow regime were applied in 2003/2004 and lifted in 2005/2006. We compared the carbon signatures of autochthonous carbon (as periphyton, macro-algae and macrophytes) to that of consumers (macro-invertebrates and fish). Carbon signatures were significantly higher in the regulated river, likely as result of effects of water velocity on primary producers and upstream reservoir processes. Periphyton signatures were strongly related to that of both invertebrates and fish taxa, and the relationship did not differ significantly from the 1:1 line. Unregulated ramping rates resulted in a shorter food web length, emphasizing the need for appropriate flow management regimes to reduce impacts on aquatic biota. Results from this study highlight the potential for stable isotopes to be used as a tool to track environmental perturbations for a whole-ecosystem approach to management.
