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Summary - We need to clearly identify the cause(s) of declining Fraser River sockeye salmon before we can consider cost-effective solutions.  Better stock assessment, including telemetry studies, might help better define the problem, but comprehensive fish health assessment has greater potential to identify the cause of the problem.

Background - Most salmon mortality in the marine environment occurs during their first few weeks at sea.  This is thought to be due to greater susceptibility of smaller fish to predators.  However, variation in predator numbers cannot explain the profound differences in Fraser River sockeye salmon returns between 2009 and 2010.

Hypothesis - Poor health of migrating salmon results in decreased growth and increased mortality.  Poor fish health could be due to any number of causes, including poor food quality or availability, toxin exposure (in food or water), poor water quality (e.g., low dissolved oxygen), exposure to natural parasites and pathogens, and/or exposure to diseases from fish farms.

Problem - We have little comprehensive data on the health of migrating juvenile Fraser River sockeye salmon.  This makes it nearly impossible to determine the health status of the fish, let alone the causes of poor fish health.

Potential Solution - I would like to see Justice Cohen recommend that this data gap be filled by sustaining an annual comprehensive health survey of migrating juvenile sockeye salmon.  This survey would essentially be an annual medical check-up for the population.  Robust study would include gross analysis (physical examination, weight and length), parasitology (e.g., sea lice counts), bacteriology, virology, and histopathology (examination of tissue sections under the microscope to identify energy stores and tissue abnormalities).
Histopathology is the single most powerful validated method for assessing the health of animals because it can identify a wide range of abnormalities and their potential causes (e.g. low energy stores, toxin exposure, parasites, bacteria, viruses, and previously unknown diseases).
Once several years of consistent fish health data are available, mathematical models can be used to compare fish health indices with changes in population productivity over time.  The models will help identify significant trends in variables that are important at the population level.

The utility of this type of study has already been demonstrated – The multiyear comprehensive study that I propose for sockeye salmon has already been done with a marine fish population.  From 1994 – 2006, I led a multidisciplinary team that compiled 9 years of comprehensive health data and an additional 4 years of focused data on the Pacific herring population of Prince William Sound, Alaska (Marty et al. 2010).  The population crashed in 1993—four years after the 1989 Exxon Valdez Oil Spill in Prince William Sound—and the fish never fully recovered.  We identified two disease processes preventing population recovery, and we showed that the relative importance of these two processes changed over time.  We also identified significant disease outbreaks during the study period that would have been missed if we did not have regular health assessment; conventional fisheries methods were not able to detect population change until a year after an outbreak, and by that time the cause of the outbreak was no longer evident in the population.
An important component of the herring research was that local people participated in the study, and they were informed about the health of their fish after every sample season.  This helped people understand the problem, and it seemed to ameliorate the depression and interpersonal conflict that commonly occur among people who have lost wild fishery resources on which they depend (e.g., commercial fishermen, subsistence users, and First Nations).

The cost is reasonable - Comprehensive analysis would require a population-relevant sample size of ~1,200/year, spread over several sample sites.  Such health study can be done for about $200/fish, and this includes salaries (total analysis cost = ~$240,000/yr.).  The costs of sample collection might be about the same (also ~$240,000/year).  Costs of ancillary studies (e.g., genomic analysis, controlled laboratory study with candidate pathogens or toxins) would be extra.

Time - Because of the complexity of the sockeye salmon life cycle, at least 12 years of study would probably be needed to build consensus on the relation between fish health indices and population change.

Relevant Term of Reference for the Cohen Commission - “to develop recommendations for improving the future sustainability of the sockeye salmon fishery in the Fraser River...” [emphasis mine]
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