Winter condition of Atlantic salmon parr and pre-smolts experiencing variable stream flows
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Abstract

Winter conditions for Atlantic salmon parr are demanding.  For many overwintering stream fishes, winter represents the period when significant energy reserves (i.e. lipids) are depleted. In many regulated rivers, winter hydropeaking flows representing 2-50 times the base flow are realized on a daily basis. The combination of limited physiological capacity and environmental stressors associated with hydropeaking flows may impose limiting conditions for the survival and development of overwintering Atlantic salmon parr.  We investigated the effects of winter hydropeaking flows on wild Atlantic salmon parr (41 – 168 mm), by introducing daily flow regime changes representing 2-3 times the baseflow in large outdoor tanks with natural substrate and various habitats.  We  assessed changes in the condition of Atlantic salmon parr by evaluating changes in condition factor (K), estimated fat content (using bioelectrical impedance analysis (BIA)), and the ability of parr to complete smoltification. We predict that, relative to fish in a controlled flow regime, overwintering parr in the treatment tanks will realize a decrease in condition factors and fat measurements, and will  have a reduced capacity to smoltify.
