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Canada’s Pacific Salmon Science Plan 2010 – 2015 

 
Canada maintains two major field programs that study the factors that affect the survival, 
behaviour and growth of juvenile wild and hatchery salmon in the ocean.  One program 
has a focus on juvenile Pacific salmon on the high seas and the other program 
concentrates on juvenile Pacific salmon in the Strait of Georgia.  The high seas program 
collects biological information and associated oceanographic data, including plankton 
composition.  The Strait of Georgia program studies the trend in early marine survival of 
specific stocks of juvenile Pacific salmon in relation to growth and climate related 
impacts.  Both of these programs have shown that a faster rate of growth in the early 
marine period results in higher marine survival.  The studies have also shown that there 
are differences in the rate of growth among species, among stocks of the same species, 
and between the rearing areas in the south and north of the Province of British Columbia.  
Differences in growth relate to the timing of ocean entry, climate-related effects on the 
amount of prey and possibly to the quality of prey.  There are also differences between 
hatchery and wild rearing types of the same species.  There is some evidence that wild 
juvenile Pacific salmon survive better in a stressful marine environment than hatchery-
reared fish of the same species.  This means that in the future, it is necessary to study the 
factors that affect juvenile, wild salmon directly and not rely only on the more accessible 
information for hatchery fish. 
 
Canada has a major hatchery program that receives strong public support.  In addition to 
supporting fisheries production and stock assessment it is anticipated that it will play an 
increasing role in conservation of salmon stocks impacted by climate change.  
 
In the next five years, research on the factors affecting the survival of Pacific salmon in 
the ocean in the will be needed to inform fisheries management and ensure sustainable 
fisheries.  Canada has recently instituted legislation and policy (Wild Salmon Policy) to 
ensure that populations of wild Pacific salmon are conserved.  Commercial catches of 
Pacific salmon in British Columbia have declined to about 15% of their historic annual 
average while internationally catches have increased or stabilized.  At the same time 
hatchery production has increased throughout the north Pacific.  The reasons for the 
declines relate in part to management actions to reduce fishing mortalities, but also to 
declines in abundance resulting from reduced survival in the ocean.  There is no doubt 
that warming and other associated climate changes are affecting the population dynamics 
of wild and hatchery Pacific salmon. With increasing environmental variability a better 
understanding of the mechanisms that regulate marine survival will be a critical 
component of any strategy that protects salmon and maintains fishing opportunities.   
 
Salmon farming in British Columbia is now the major agricultural export in the province.  
The value of the salmon farming industry greatly exceeds the value of the commercial 
salmon fishery and is larger than the landed value of the commercial Pacific salmon 
fishery in Alaska.  There is strong public concern about possible impacts of the farmed 
salmon on wild Pacific salmon during the early marine period of Pacific salmon.  The 
declines in catch, the concerns about salmon farming, and the unexpected low returns of 
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sockeye salmon to the Fraser River in 2009 resulted in the establishment of a Judicial 
Inquiry that will hold hearings in 2010 and report to the Government of Canada in 2011.  
Recommendations will affect the programs that study the factors affecting the marine 
survival of Pacific salmon.  
 
There are new research methods that greatly improve the ability to interpret how the 
ocean environment affects juvenile Pacific salmon.  The use of genomics allows for 
thousands of gene transcripts to be examined at one time to identify what genes are 
turned on and off.  It is possible to selectively look at specific tissues to identify the 
particular stresses on an individual fish.  DNA stock identification is well established at 
the Pacific Biological Station, but only recently has been used to study the dynamics of 
the early marine period of salmon stocks.  The movements of juvenile Pacific salmon can 
now be studied using a number of tagging technologies including surgically implanted 
acoustic tags as part of the Pacific Ocean Shelf Tracking Project (POST).  Combining 
DNA stock identification, telemetry and genomics mostly likely will provide the 
information to link climate and ocean to physiological processes that affect the early 
marine survival of Pacific salmon.  
 
Knowledge gained from our past research indicates that future management requires 
research that links the dynamics of ecosystems with the population ecology of Pacific 
salmon.  Future research needs to be an integrated, multi-disciplinary study of all aspects 
of the life history of Pacific salmon.  It is necessary to establish a long-term, integrated 
national and international research plans.  In particular, models need to be parameterized 
that link components of the life history of the various species to climate.   
 
Many juvenile Pacific salmon produced in Canada rear in the Gulf of Alaska.  Canada 
expects to participate in any international survey programs that will identify the 
distributions of juvenile Pacific salmon of Canadian origin, particularly in winter.  Short-
term research requirements include in-season models that characterize the behaviour, run 
timing and abundance of key stock units.  Longer-term requirements are to determine 
what populations are best able to adapt to the expected changes in climate.  Can salmon 
adapt to changes and, if so, how fast can some species and some populations adapt?   
 
There are similarities in the objectives of research plans of all Pacific salmon producing 
countries.  Thus, it is important that scientists from all these countries share data and 
interpretations through regular meetings of invited participants.  International cooperation 
of Pacific salmon researchers through the NPAFC, the Pacific Salmon Commission and 
PICES will result in valuable contributions to the understanding of climate-related 
impacts on marine survival.  
 
  


