Coupling non-invasive physiological and energetic assessments with telemetry to understand inter-individual variation in behaviour and survivorship of sockeye salmon
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We developed a strategy for non-invasively sampling adult sockeye salmon (Oncorhynchus nerka) for physiological and energetic variables and then releasing these fish with gastrically implanted radio and acoustic transmitters.  If successful, the coupling of telemetry with physiological and energetic assessments would provide a robust approach for understanding inter-individual variation in behaviour and survival.  

Fish were captured using a purse seine boat in the summer of 2003 in Juan de Fuca Straight and the Straight of Georgia along the coast of British Columbia, Canada.  Our efforts focused on sockeye salmon that were attempting to locate their natal streams to spawn.  For a number of reasons, we were unable to anesthetize fish prior to gastric tagging and bio-sampling so we had to manually restrain live fish in a trough supplied with flow-through water (Figure 1).  

[image: image1.jpg]



Figure 1.  A member of the research team uses a vaccutainer to draw a blood sample from a sockeye salmon while the fish is immobilized by two other team members.  Fresh water enters the trough near the mouth of the fish and spills out over the back of the trough near the tail.  

All sockeye salmon were implanted with radio transmitters by using a plunger to push the transmitter through the esophagus and into the stomach.  A subset of the telemetered fish were also bio-sampled which included drawing blood from the caudal peduncle (3 ml), biopsy of gill tissue (0.3g) and quantification of energetic status using a micro-wave fat probe.  Fish were held for less than an hour after this procedure and then were released to continue on their upstream journey.

We used several independent experiments to test the hypothesis that the physiological and energetic sampling of telemetered fish had a negligible effect.  In the first experiment, we found no difference in the survival (both 100%) or tag retention (both 100%) of the two treatment groups when fish were held in pens for 24 hours in the marine environment.  In other experiments, we noted no difference in the proportion of fish that passed in-river telemetry checkpoints indicating similar levels of mortality and/or tag retention.  Also, there were no statistical differences in the travel times of fish in the two treatment groups.  Thus, the evidence derived from these independent assessments collectively indicates that it is possible to bio-sample telemetered sockeye salmon without any deleterious effects on survival or behaviour.

The approach detailed here enabled us to couple telemetry with physiological and energetic assessments to provide a robust approach for understanding inter-individual variation in behaviour and survival.  We will present data from 2003 on ~550 fish to examine the energetic and physiological patterns underlying abnormal migration timing and high en-route mortality of sockeye salmon migrating to the Fraser River BC (Cooke et al. 2004).  Data collected from the fat probe included percent lipid and gross somatic energy.  The gill biopsy was used for gill ATPase assays.  Plasma was assayed for reproductive hormones (including gender assignments), cortisol, glucose, ions, and osmolality.  Using this technique we were able to discount a number of existing hypotheses related to the early migration and high prespawning mortality phenomena of late run sockeye salmon.  For example, fish migrating early did not have lower energy reserves and there were no differences in the energetics of fish that lived or died.  In this presentation we detail the procedures used to bio-sample live fish and then examine the physiological and energetic factors that were associated with different behaviours and fate.  To our knowledge, this is the first such experiment to occur on fish on such a large scale.  We feel that the approach that we detail will be applicable to other fish species and we encourage other animal ecologists using telemetry to consider using this strategy to link the physiological and energetic status of individuals with their behaviour and fate. 
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