
A GENOMICS 
STRATEGY FOR BRITISH 
COLUMBIA’S FISHERIES 
& AQUACULTURE SECTOR



GENOME BRITISH COLUMBIA 

Vision 

Genomics will revolutionize many aspects of our lives and provide solutions to humankind’s 

challenges. 

Mission 

Genome British Columbia leads academia, government and industry in the growth of a 

world-class genomics R&D cluster to deliver sustainable social and economic benefits to 

British Columbia, Canada and beyond, through: 

 

‒ Excellent projects and technology platforms, 

‒ Innovative applications for the life sciences cluster, 

‒ Strategic regional, national & international collaborations, and 

‒ Proactive leadership in exploring societal impacts of genomics. 

 

 



	  

Genomics is the science that aims to decipher and understand the entire genetic 
information of an organism (i.e. microorganisms, plants, animals and humans) 
encoded in DNA and corresponding complements such as RNA, proteins and 

metabolites. 

The knowledge and innovations emerging from this field are finding solutions to 
complex biological challenges, while at the same time raising questions of societal 

and economic importance. 

Genomics has already brought huge economic and societal gains to Canadians 
through better healthcare, improving food quality, safety and production and 

protecting our environment and natural resources. 

Looking ahead, genomics will be the foundation of Canada's growing bio-
economy (all economic activity derived from life science-based research), which is 
estimated to be responsible for some 2.25 per cent of GDP, or about $38 billion, by 

2017. 
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1 EXECUTIVE SUMMARY 
 

British Columbia is home to 2.5% of the world’s coastline, 20,000 lakes, 105 different 

river systems and more than 100 different species of fish and aquatic plants, aquatic 

resources. This makes fisheries and aquaculture an integral part of BC’s economy and 

communities. The sector is one of the economic engines of BC: seafood is the 

province’s largest agri-food export, contributing $870 million of the province’s total 

agri-food exports of $2.5 billion 1 . In addition, the sector provides significant 

employment—13,900 full and part time workers—and contributes 2.2 billion in direct 

industry revenues annually to the province. 

 

The overarching challenge for BC is to grow aquaculture while preserving aquatic 

ecosystems, and to grow fisheries while preserving ecosystems and maintaining 

standing stocks.  Without effective conservation of fish stocks, and protection of both 

freshwater and ocean ecosystems, the opportunity to harvest and produce fish would 

disappear and the fisheries and aquaculture sector would cease to exist. 

 

The field of genome sciences (also called “genomics”2 ) has seen remarkable advances 

in recent years to become today a suite of truly enabling tools and technologies.  For 

instance, since 2010, the cost of genomic sequencing has fallen to the point that 

genomics based applications that were considered too costly in 2010 are now 

relatively inexpensive and readily available from a number of service providers.  As 

the cost of these tools and technologies has come down, genomics is finding 

application in a number of natural resource sectors, from aquaculture to agriculture, 

and returning tangible social or economic impacts to a range of stakeholders in these 

sectors. Some areas where genomics can make a difference to the fisheries and 

aquaculture sector include:  

 

 Supporting Conservation and Population Preservation  

 Improving Fish and Aquatic Health 

 Supporting Environmental Integrity 

 Producing High Quality, Sustainable Food  

 Enhancing the Social License for BC’s Fisheries and Aquaculture Sector 

                                                        
1 2012 Export Highlights British Columbia Agrifoods, British Columbia Ministry of Agriculture, revised 

February 2014, www.agf.gov.bc.ca/stats/Export/2012BCAgrifoodsExportHighlights.pdf 
2 The term genomics is defined here as the comprehensive study, using high throughput technologies, 

of the genetic information of a cell or organism, including the function of specific genes, their 

interactions with each other and the activation and suppression of genes. For purposes of describing 

Genome Canada’s mandate it also includes related disciplines such as bioinformatics, epigenomics, 

metabolomics, metagenomics, proteomics and transcriptomics.    
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A trio of drivers, namely global growth and demand seafood production sector and 

the needs for environmental sustainability are creating challenges and opportunities 

for BC’s fish & aquaculture sector.  In this sector, as in other natural resource sectors, 

the application of genomics has the potential to enable strong, competitive growth 

based on product quality and security, technological soundness, economic viability, 

environmental integrity and social license.  

 

Yet as genomics moves into the mainstream in this and other sectors it is becoming 

clear that navigating the way from laboratory research to end-user application is itself 

not without challenges. To help advance genomics along the research continuum to 

end-user application and delivery of concrete economic or social benefits a strategy 

for research and investment is required.  As part of its commitment to BC and its 

vision for the benefits of using genomics, Genome BC is leading development of a 

genomics strategy to provide a framework for future investment and research to 

support sustainable development of BC’s fisheries and aquaculture sector.   

 

2 INTRODUCTION 
 

In 2012, Genome BC and Genome Atlantic with support from Genome Canada and 

the other Genome Centers, initiated a national consultation process to engage key 

stakeholders as to the challenges and opportunities for Canada’s fisheries and 

aquaculture sector.  Following an extensive consultation and research process, a Draft 

Genomics Sector Strategy Paper for the Fisheries And Aquaculture Sector was developed. 

This draft was tabled at a national workshop entitled Canadian Fisheries And 

Aquaculture: A Strategy To Increase Competitiveness And Sustainability Through The 

Application Of Genomics held in Toronto on April 11-12, 2013. At this meeting 

individuals representing industry, government, non-government organizations and 

academia were invited to discuss this draft paper and provide feedback into a 

national genomics strategy for the fisheries and aquaculture sector.   

 

The national sector strategy developed from this process, Canadian Fisheries & 

Aquaculture: How genomics can address sector challenges was published in August 

2013.  The document lays out the potential for genomics to provide Canada’s fisheries 

and aquaculture sector with the tools to support strong, competitive growth based on 

product quality and security, technological soundness, economic viability, 

environmental integrity and social license.  The cross cutting theme of the national 

strategy was that genomic sciences can, and should support and inform the 

sustainable development and management of Canada’s aquatic ecosystems and 

resources to the benefit of its people, its natural resources and the national economy. 
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In British Columbia, where the fisheries and aquaculture sector is an integral part of 

the social and economic fabric of the Province, it is important to understand and 

articulate how genomics can be applied in the BC context to deliver social and 

economic benefits to the province and its citizens.  To this end, in 2012, Genome BC 

initiated a regional sector engagement process to see how the National Strategy maps 

to BC, and to provide a framework for application of genomics in the BC sector. This 

paper is one of the first outputs of the engagement process.   

 

This document has been developed with input from numerous stakeholders and 

seeks to articulate key strategic areas in which the application of genomics can 

support improvements in industry, community or government operations and 

decision-making in British Columbia. With periodic updates to integrate new input 

from sector stakeholders, the aim of the document is to guide strategic investment 

and setting of research priorities to support sustainable development of BC’s fisheries 

and aquaculture sector in alignment with other regional and national priorities.  

3 THE IMPORTANCE OF THE FISHERIES AND AQUACULTURE 
SECTOR TO BRITISH COLUMBIA3  

With more than 2.5% of the world’s coastline, 20,000 lakes, 105 different river systems 

and more than 100 different species of fish and aquatic plants, aquatic resources are 

an integral part of British Columbia (BC)’s economy and communities. These 

resources have provided one of the foundations for the province’s economic growth 

and have shaped its social and cultural development. Many rural and First Nation 

communities base their livelihoods around coastal activities and some fish species 

have iconic status.  The sector is one of the economic engines of BC: seafood is the 

province’s largest agri-food export, contributing $870 million of the province’s total 

agri-food exports of $2.5 billion 4 . In addition, the sector provides significant 

employment—13,900 full and part time workers—and contributes 2.2 billion in direct 

industry revenues annually to the province. 

                                                        
3 In this section we consider the four primary activities of the sector identified in the British Columbian’s 

Fisheries and Aquaculture Sector, 2012 Edition document prepared by BC Stats (www.bcstats.gov.bc.ca): 

(i) capture fisheries (ii) fish processing, (iii) aquaculture and (iv) recreational fishing.  Data cited in this 

section derive from this document unless otherwise noted.  It is important to note, however, significant 

overlap between the economic contributions of different activities.  For instance, the value of the 

capture fisheries is intrinsically linked to processing segment of the sector, where this is not the case 

for aquaculture, and the economic activities associated with recreational fisheries are encompassed in 

a number of other sectors like tourism, transportation etc. thus care should be taken when comparing 

the economic contribution of different sectors. 
4 2012 Export Highlights British Columbia Agrifoods, British Columbia Ministry of Agriculture, revised 

February 2014, www.agf.gov.bc.ca/stats/Export/2012BCAgrifoodsExportHighlights.pdf 
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Capture Fisheries  

BC’s capture fisheries harvested 171,100 tonnes (landed value, $347.2 million; 

wholesale value $845 million) in 20115 and provided employment for 1,4006 (2011) 

British Columbians.  Average annual employment in the sector reached its lowest 

levels in 2011, down approximately one-third since 1996.  Landed value for the sector 

has varied significantly in recent years due in large part to variability in wild salmon 

returns combined with conservative harvest policies. Groundfish (99,700 metric 

tonnes (mt), including flounder, dogfish, hake, halibut, cod and others) represent the 

majority of the BC capture harvest, followed by pelagic and other finfish (primarily 

salmon, herring and tuna), with a small contribution from shellfish (13,600 mt)7.  

Higher value species such as salmon ($48.0 million), tuna ($28.7 million), halibut ($45.6 

million), and prawns ($40.5 million) make a significant economic contribution to this 

segment of the sector (all values, landed values, 2011)8.  BC leads the country in these 

species and is the only province with a commercial salmon fishery. 

 
Fish Processing  

Fish and seafood processing is an integral part of the fisheries and aquaculture sector, 

and contributes significantly to the wholesale value of capture fishery landings.  

Processing margin on harvest and farmed fish (including fish imported from Alaska 

and processed and distributed from BC) was $623 million in 20109.  Processing has 

remained relatively stable (as measured by GDP) since 1990 in the face of fluctuations 

in both the capture fisheries and aquaculture harvests during this time.  Processing 

provides employment for ~2,400 British Columbians. 

 
Aquaculture  

The aquaculture segment of the BC fisheries & aquaculture sector has experienced 

significant growth over the last two decades, tripling in size since 1990. However most 

of this growth occurred around the turn of the century (1997-2008) and there has 

been no significant growth in the last 5 years.  In 2011, aquaculture production 

topped 93,000 metric tonnes with a landed value of $465.4 million ($535.1 million 

                                                        
5 British Columbia Seafood Industry Year in Review 2012. British Columbia Ministry of Agriculture.  2013.  

Available at:  http://www.agf.gov.bc.ca/stats/YinReview/Seafood-YIR-2012.pdf 
6 Note this does not include processing employment and although this is taken from BC Stats is not 

easily reconciled with the 5,766 Fisher Registration Cards and issued 3,053 vessel licenses that were 

issued by DFO in 2011, of which at least 1800 actively fished. 
7  British Columbia Seafood Industry Year in Review 2012, Op. Cit. 
8 British Columbia Seafood Industry Year in Review 2012, Op. Cit. 
9 Economic Contribution of BC Seafood & Tidal Recreational Fishing in 2010, BC Seafood Alliance, 

December 2012, Ibid 
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wholesale value after processing)10. Atlantic salmon is the primary cultured species, 

making up 93% of revenues, and is BC’s largest agricultural export. 

 

Production of shellfish (oysters, mussels, clams and scallops) has increased by double 

digits in recent years and in 2011 produced landings valued at $19.3 million ($31.2 

million wholesale value).  Trout, tilapia, sablefish, sturgeon (reared for caviar 

production) and seaweed are also grown commercially in BC and account for a small 

portion of total revenues.  Aquaculture provides annual employment for ~1,700 in the 

province, and accounts for approximately half of total Canadian ($896M) aquaculture 

production.  

 
Recreational Fisheries 

BC’s recreational fishery provides 8,400 jobs (including many in secondary and tertiary 

industries including tourism and transportation) and accounts for the majority of 

employment in the fisheries & aquaculture sector. In 2011, revenues from this 

segment were $937 million, with roughly half of these deriving from tidal fisheries.  

Rainbow trout is the primary focus of the freshwater fisheries, accounting for close to 

60% of caught fish.  Cutthroat trout, Sockeye/Kokanee, other trout and Steelhead 

make up the remainder.  Salmon, primarily Chinook and Coho, constitute the majority 

of the tidal fisheries.  

 
BC’s Fisheries and Aquaculture Sector in the Global 

Marketplace 

Canada is one of the world’s largest seafood exporters, and most of BC’s fisheries 

products are exported to global and highly competitive markets in the US, Japan, 

Europe and elsewhere.  However, despite the richness of its natural aquatic resources, 

Canada remains a relatively minor player in global fisheries and aquaculture 

production, producing less than 1% of global capture fishery and aquaculture 

products, with BC making up some 25% of the national total.   In China, fish 

production has grown from just 7% of global production in 1961 to 35% in 201011. Asia 

now accounts for 89% of world aquaculture production (by volume, 2010 data), 

dominated by China, India, Vietnam, Indonesia, Bangladesh, and Thailand 12 .  

Aquaculture has also grown steadily in South America, particularly in Brazil and Peru, 

while growth has slowed or even contracted in Japan, the US, and much of Europe.  

Norway is an important exception, with marine cage culture of Atlantic salmon 

                                                        
10 British Columbia Seafood Industry Year in Review 2012.  Op. Cit. 
11 The State of World Fisheries and Aquaculture 2012, Food and Agriculture Organization of the United 

Nations (June 2012) ISBN: 978-92-5-107225-7 ISSN: 1020-5489 
12 The State of World Fisheries and Aquaculture 2012, Food and Agriculture Organization of the United 

Nations (June 2012) ISBN: 978-92-5-107225-7 ISSN: 1020-5489 
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expanding more than 6-fold between 1990 and 2010, with over one million metric 

tonnes being produced each year on a coastline not unlike that of B.C.  

 

With little or no growth in the sector in recent years, Canada’s competitiveness is 

declining and there is a sense that we are underperforming nationally and provincially.  

Improving the competitiveness of BC’s fisheries and aquaculture sector is thus of 

paramount important to the province’s coastal, rural, and First Nations communities, 

and is important on a global level. For many BC communities, aquaculture, capture 

and recreational fisheries are not only a key component of local culture and First 

Nations life, but also represent one of a limited number of opportunities for 

employment and regional economic development. 

 

Global demand for fishery and aquaculture products is projected to grow by 16% 

between 2011 and 2021, requiring corresponding increases in global production over 

the same period that are projected to occur primarily via aquaculture13.  BC’s fisheries 

& aquaculture sector must expand if BC is to maintain or increase market share and 

compete on a global level. At the same time, growth in the sector can have a very 

significant positive economic and social impact on the vitality and growth of BC’s 

coastal, rural, and First Nations communities. Thus the critical challenge facing BC’s 

fisheries and aquaculture sector is how to efficiently grow the sector while 

ensuring its safety, sustainability, and ability to deliver benefits to British 

Columbians now and in the future.   

 

4 CHALLENGES IN BC’S FISHERIES AND AQUACULTURE 
SECTOR  

To understand the many opportunities for growth and investment in the sector, it is 

necessary to first appreciate the challenges facing the fisheries and aquaculture 

sector in BC.  Put simply, the overarching challenge for BC is to grow aquaculture 

while preserving aquatic ecosystems, and to grow fisheries while preserving 

ecosystems and maintaining standing stocks.  Without effective conservation of fish 

stocks, and protection of both freshwater and ocean ecosystems, the opportunity to 

harvest and produce fish would disappear and the fisheries and aquaculture sector 

would cease to exist. 

                                                        
13 Ibid  
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4.1 Common Challenges Facing BC’s Fisheries and Aquaculture 
Sector 

BC’s capture, aquaculture, and recreational fisheries face both common and industry 

specific challenges.  Some of the common challenges facing the sector in BC as a 

whole include: 

 Global Markets—BC seafood competes in a global commodity market and 

competitiveness of the sector may be positively or negatively impacted by 

changes in a number of external factors including currency fluctuations, 

impacts of global consolidation in supply chain, labour market mobility etc.. 

 Climate Change—Changes in water temperature, currents and chemistry 

(e.g. ocean acidification) are affecting ocean ecosystems and the ability of 

fish and shellfish to thrive. Extreme weather events can also perturb the 

status quo. 

 Uncertainty and Risk—In the face of uncertainty or incomplete information, 

regulators and companies may adopt conservative risk management 

stances or operational approaches that in turn could limit opportunities for 

social or economic development (e.g. restriction of aquaculture investment, 

reduction in harvest quotas for capture fisheries, or restricting openings or 

closing of fisheries to certain areas or certain times of the year)  

 Environmental Impacts—A range of natural and anthropogenic impacts, 

biological, physical or chemical, may have a significant, immediate and 

irreversible impact on aquatic habitats and associated biodiversity.  

 Fish Health—Little is known about the indigenous pathogens in BC waters 

and relevant ecosystems, the impact of these pathogens on aquatic species 

in BC, and manifestation and transmission of disease. Limited access to 

therapeutics and vaccines that could be used to treat such conditions. 

 Productivity and Product Safety—International competition is driving 

producers to decrease the cost of inputs (e.g. fuel or food) whose costs 

continue to rise while maintaining yields and consumers are driving demand 

for fish traceability and fish reared or caught using sustainable means (e.g. 

including the use of sustainable fish feeds). 

 Limited understanding of Genomics—Few stakeholders are aware of the 

extent of genomic expertise and infrastructure in Canada or understand 

how genomics can benefit the sector.  This will limit adoption of genomic 

technologies. In the absence of clear evidence of the economic and social 

benefits of genomics private sector may be unwilling to invest in genomics. 

In addition, lack of a common understanding and clear analysis weighing the 

cost of developing, implementing, and evaluating new technologies against 

the benefits they will generate may constitute a significant hurdle to the 

adoption and diffusion of new technologies in the sector. 
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In addition to these common issues impacting all parts of the fisheries and 

aquaculture sector, each segment of the sector also faces unique challenges owing to 

different markets, drivers and business environment. The following sections explore 

the particular challenges for each of the segments that make up the sector. 

4.2 Challenges Facing Capture Fisheries in BC 

The major challenge facing BC’s commercial capture fisheries is how to maximize the 

value of a sustainable, conservatively managed resource: 

 Stock Assessment—Assessment of wild stocks and activities of wild fish (i.e. 

migration, spawning, feeding, ecosystem impacts etc.) within a vast and 

dynamic environment is difficult and expensive.  Stock assessment is led by 

government agencies and must be undertaken with available funds and 

industry resources and may not be as comprehensive as it could be.  As a result 

management and conservation of wild stocks are based on models may be 

generated from partial or incomplete information.  

 Ecosystem modeling— Ecosystem models show fishing down the food chain 

and the valuation of fisheries used for subsistence  (welfare fisheries) are not 

well modeled compared to recreations and commercial sector. There is a need 

for improved models to improve management of the fisheries on an ecosystem 

level. 

 Species Biodiversity & Conservation—On a global level, biodiversity and 

conservation can be impacted by directed and incidental harvests by all user 

groups (commercial, recreational and First Nations). Biodiversity of local stocks 

has not been impacted to the same extent, yet there is a need to conserve wild 

genetic resources and the genetic diversity of local populations which are often 

better adapted to local conditions 

 Stable, modern regulatory framework—Regulation of the sector should be 

based on the best available information balance to enable security of access 

and stock sustainability. 

4.3 Challenges Facing BC’s Aquaculture Industry  

Culture of fish and shellfish in BC has become controversial in recent years (since the 

mid-80s in the case of salmon aquaculture) owing to concerns primarily regarding 

potential impact on the environment and BC’s waterscape. While the segment has 

grown over the last two decades and made significant improvements to the 

environmental sustainability of the industry, production has plateaued in recent years.  

Thus the aquaculture segment of BC’s fisheries and aquaculture sector faces a 

number of unique issues: 

 Improving productivity—Growing consumer demand and fierce market 

competition for fisheries and aquaculture products globally is creating industry 

demand for new sites on which to increase production.  A lack of new sites in 

recent years means that current sites are near maximum carrying capacity and 
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have reached a cap in production.  If production can not be increased then 

industry will need to find ways to improve productivity, e.g. through 

improvements in feed efficiency, and improved and integrated systems design 

 Improving environmental sustainability—Detractors of aquaculture question 

the impact of its operations on local ecosystems (e.g. especially wild fish) and 

the sustainability of some industry practices (e.g. reliance of fish meal and oil 

for feed).  

 Regulation—Rapid development of aquaculture in Canada has resulted in a 

patchwork of federal, provincial and local regulations and policies that are often 

reactive or inefficient, or not well adapted to the specific needs and challenges 

of the sector.   Lack of national aquaculture strategy and national legislation 

specifically designed to govern and enable its aquaculture industry puts Canada 

at a disadvantage to its global competitors. 

 Social License—Aquaculture is challenging longstanding views about the value 

and purpose of BC’s waters and the place of fish and aquatic resources in the 

social fabric of BC’s communities. Aquaculture is increasingly accepted and 

many First Nations are involved in finfish or shellfish aquaculture.  However 

strong anti-aquaculture (especially salmon net pen farming) sentiment still 

exists in some coastal and First Nation communities and remains one of the 

challenges facing this segment of the sector.  

 New technologies—The introduction of new technologies within the sector may 

bring about paradigm shifts in the industrial or social landscape of the sector. 

The seemingly imminent approval of genetically modified salmon, even if not 

grown in Canada, is one example.  New technologies may challenge existing 

beliefs about sector activities and may even undermine confidence in existing 

technologies.  Yet they may also bring with them great potential for the sector.  

It will be important to find ways to evaluate the risk and opportunities of these 

technologies so as to make sound decisions regarding their utility for the sector. 

 

4.4 Challenges Facing BC’s Recreational Fisheries  

BC’s recreational fisheries sector depends on plentiful stocks of indigenous fish in BC’s 

coastal areas, lakes, and streams.  Yet, more than 800 lakes and streams are reliant 

on fish stocking for recreational fishing with more than 10 million fish produced from 

BC hatcheries each year.  The unique challenges facing recreational fisheries include: 

 Sector Management— A particular challenge of recreational (and conservation) 

fisheries concerns the trade-off between conservation and economic 

development. It takes considerable management resources to balance this 

trade-off and there is a significant lack of capacity (in government) to undertake 

this work. 
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 Stock Enhancement—In many cases, there remain questions regarding the 

quality of fish produced from hatcheries and stock enhancement programs 

such as DFO’s Salmon Enhancement Program (SEP) and provincial hatcheries. A 

better understanding of the health, disease resistance, productivity, and fitness 

of both wild and hatchery-raised stocks of fish and shellfish in BC is critical to 

ensuring the long-term sustainability of BC’s fisheries and aquaculture sector. 

 Changing Demographics—The number of BC residents and particularly non-

resident overnight visitors who practice recreational fishing in BC has 

decreased significantly over the last decade. This may present a significant 

threat to the future of recreational fisheries and the accrual of associated 

economic and social benefits.  

 Regulations – complex sport fisheries regulations has reduced the uptake of 

recreational fishing opportunities.   

 Inventory and assessment – Given that there are over 200,000 lakes, 750,000 

km of streams, and 24 sport fish species in freshwater alone, there is a real 

need to get a better understanding of population status (inventory) and assess 

the health of fish populations across the province. There are simply not enough 

physical resources to assess populations.  There is also the issue of invasive 

species threatening wild populations and valuable recreational fisheries – there 

is a need to assess and monitor impact of such species. 

 

5 THE ROLE OF GENOMICS IN MITIGATING THE 
CHALLENGES AND CREATING THE OPPORTUNITIES   

5.1 Application and Socioeconomic Impact of Genomics 

The field of genome sciences (also called “genomics” 14  ) has seen remarkable 

advances in recent years to become today a suite of truly enabling tools and 

technologies.  For instance, since 2010, the cost of genomic sequencing has fallen to 

the point that genomics based applications that were considered too costly in 2010 

are now relatively inexpensive and readily available from a number of service 

providers.  As the cost of these tools and technologies has come down, genomics is 

finding application in a number of natural resource sectors, from aquaculture to 

agriculture, and returning tangible social or economic impacts to a range of 

stakeholders in these sectors: 

 

                                                        
6 The term genomics is defined here as the comprehensive study, using high throughput technologies, 

of the genetic information of a cell or organism, including the function of specific genes, their 

interactions with each other and the activation and suppression of genes. For purposes of describing 

Genome Canada’s mandate it also includes related disciplines such as bioinformatics, epigenomics, 

metabolomics, metagenomics, proteomics and transcriptomics.    
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 Reducing impact of disease. Selective breeding companies like Aquagen AS 

based in Norway and Landcatch in Scotland have incorporated resistance to 

Infectious Pancreatic Necrosis (IPN) Virus in is salmon eggs (IPN-QTL eggs).  

These eggs have increased resistance to the IPN a disease causing average 

losses of 5% (grow out) to 8% (smolt producers).  Since the introduction of IPN 

resistant QTL-eggs in 2009, there has been a reduction in the number of 

recorded IPN diagnosis for salmon in Norway by 50% during the period 2009-

201215. 

 

 Selective breeding.  Genomics is used extensively for selection and 

management of broodstock in the dairy industry and the economic benefits 

have been extensively modeled.   The use of genomics (typically, a 3K SNP chip 

but in some cases a 6K or 50K chip) to select heifers improves the Lifetime 

Profitability Index (LPI)16 versus traditional selection methods significantly.  

Gains of up to 29 in LPI% reliability can be realized when used to select young 

Holstein bulls and heifers. The exact economic benefit will depend on the 

number of animals genotyped and replacement rate but can be measured in 

thousands of dollars per animal17.18. 

 

 In Australia, the incorporation of genomics into the Australian Profit Ranking 

(APR) selection index has improved the profitability of dairy farming. Through 

the measurement of weighed value traits such as milk, fat and protein yield, 

daughter survival, daughter fertility, somatic cell count, live weight, 

temperament and likeability farmers can evaluate  their contributions to profit 

and their correlations. DNA marker-derived breeding values have improved the 

annual rate of gain in profitability by 3.8%. On an industry wide basis, this is 

equivalent to $515,092 in additional profit per year. 

 

 Traceability. In Canada, many Canadian meat processors are incorporating DNA 

genotyping into their traceability/recall system.  Using products like IdentiGEN’s 

DNA TraceBack®, processors can track their meat from the grocer's meat case 

back to the processing plant and farm of origin. This allows faster more efficient 

food safety recalls and can be seen as an added value  by consumers.  

                                                        
15 http://aquagen.no/wp-content/uploads/2013/06/01-2013-Use-of-QTL-eggs-results-

in-an-IPN-reduction-for-the-whole-of-Norway.pdf 
16 LPI, the overall measure of the economic value an animal will contribute and 

considers factors such as, production, durability, health, and fertility. 
17 Ontario Ministry of Agriculture and Food. 

http://www.omafra.gov.on.ca/english/livestock/dairy/facts/12-023.htm 
18 Canadian Dairy Network. April 2011. Average gain in LPI Reliability Due to Genomics. 

http://www.dnatraceback.com/
http://www.cdn.ca/document.php?id=229
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 Cooke Aquaculture on Canada’s East coast is integrating similar DNA-based 

technology in its offspring traceability program for farmed Atlantic salmon.   

 

 Identifying counterfeit products. DNA is also being used to verify the identity of 

high market value products.  In Japan, DNA testing has essentially halted the 

false marketing of cheaper imitation meats as the higher-priced Kurobuta pork, 

protecting the market for Kurobuta pork. 

 

 Informing policy.  Microarrays developed through the Genome BC funded 

GRASP project have been used for research that has found practical use in 

range of regulatory contexts for wild and cultured salmon (e.g. for comparison 

of different genetic approaches to modifying phenotype in salmon and rainbow 

trout, and also to identify a genomic signature associated with increased 

mortality in migrating Fraser River sockeye.) 

 

 Eliminating Allergens in food.  Wine technologists at UBC have used genomics 

to develop a new strain of yeast capable of eliminating sulfites in wine 

associated with intolerance in men and women. 

 

Today, there is no question that genomics is finding wide application and returning 

tangible benefits to those using it and society at large.  

5.2 Mitigating Challenges and Creating Opportunities in BC 

Although they are unable to address all the challenges in BC’s fisheries and 

aquaculture sector, it is clear that genomics has a role to play in contributing to 

the sustainability or productivity of the sector.  Genomics may contribute 

positively to all economic segments of the sector (capture, recreational and 

aquaculture) and may also contribute to the social and economic stability in the First 

Nation communities that have been relying on such fisheries and marine resources 

for their dietary, social and cultural needs for centuries. In particular, genomics may 

address sector challenges and opportunities in five key areas: 

(1) Supporting Conservation and Population Preservation  

Fluctuations in levels of wild fish stocks and a somewhat dated fishery and hatchery 

management tools are challenges to which genomics is perfectly suited: 

 Conservation monitoring:  Genomic screening would enhance assessment of 

stock diversity, improving understanding and management of native stocks and 

the impact of their interaction with cultured and hatchery species.  Screening 

using genomic tools could also support existing assessment tools for more 

informed, appropriate fisheries management decisions (e.g. openings, closures, 

capture quota, and hatchery release). 
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 Traceability: Genomic research could enable the tracking of a range of 

different wild and cultured species, facilitating poaching enforcement, 

supporting trade, and by-catch characterization and quantification. 

 Predictive biomarkers:  Functional genomics could lead to the development of 

biomarkers for predicting physiological state, fitness or stress, and behaviour, 

which in turn could inform decision making to discern appropriate seasonal 

harvest levels for particular stocks in a given year. 

 Increased species understanding:  Previous investments have generated 

significant assets in salmon genomics that will continue to yield benefits. 

Characterization of other commercially important species (e.g. sablefish and 

sturgeon) is critical; genome sequences, sequencing databases, new markers, 

and potential biomarkers will enable BC to develop tools for monitoring 

changes in biodiversity, adaptability, and fitness of wild populations. 

(2) Improving Fish and Aquatic Health  

A second priority is the application of genomics to ensure the health of BC’s fish and 

shellfish.  Little is known about how pathogens and environmental factors impact the 

health of wild stocks, and about how cultured species and wild stocks interact with 

and impact each other, and fish health management remains a constant challenge in 

aquaculture.  Genomics could address these challenges via: 

 Characterization of environmental and pathogenic stressors:  Genomic 

strategies would enable characterization of the impact of exposure to 

pathogens and environmental stressors (e.g. algal blooms) on wild and cultured 

stocks, ultimately allowing for selection of resistant, adaptable stocks.  Studying 

the potential impact of aquaculture on wild stock health and fitness and vice 

versa is an important area, as is studying the impact of novel aquaculture 

methods (e.g. land-based RAS systems for grow out of fish) on fish health. 

 Detection of pathogens:  While molecular biology has been integrated into 

diagnostics (e.g. through PCR and QPCR testing) there remain further 

opportunities for the application of these and related genomic technologies (e.g. 

to enable more rapid, cost-effective, quantitative monitoring of viral, bacterial, 

and fungal pathogens and parasites in aquaculture and wild fisheries).  Such 

applications would enable farmers and SEP19 hatchery managers to monitor 

stocks, predict pathogenic outbreaks and mitigate their risks. 

 New vaccines and therapies:  Using genome sciences to identify targets for 

new therapeutics will increase productivity and yields from aquaculture 

operations and hatcheries in BC and help minimize risk of two-way pathogen 

transfer (e.g. sea lice, IHNV) between farmed and wild species. Identifying 

effective immune responses to pathogens using functional genomics and 

                                                        
19 DFO Salmon Enhancement Program 
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characterizing resistant species and stocks, along with sequencing of high-risk 

parasites and pathogens, will yield new information important for selective 

breeding and disease management. Development of tools for screening stocks 

for therapeutic response would also support more efficient regulatory decision-

making for new therapies. 

 Identification of QTLs:  Identification of genomic variations conferring 

pathogenic resistance (e.g. resistance to Infectious Hematopoietic Necrosis 

Virus) would enable marker-assisted selection of disease-resistant broodstock 

and confer benefits to all fisheries management sectors. Identification of fitness 

traits (for fish under different rearing strategies) can provide tools to assess 

best approaches to rearing (e.g. for sturgeon, reading in tanks with or without 

substrate). Identification of QTLs for sex and early maturation would produce 

near term benefits to the aquaculture industry and SEP hatchery program 

managers.  

(3) Supporting Environmental Integrity 

Genomics offers significant potential to provide new tools for monitoring aquatic 

environments critical for sector productivity and sustainability: 

 Environmental impact monitoring tools:  Ecological risk assessment 

microarrays and other genomic tools (e.g. environmental PCR) could increase 

understanding of the impact of climate and other changes (e.g. predators, prey 

availability, ocean temperature and pH) on aquatic environments (e.g. algal 

blooms, presence of invasive species, fish habitat).  These could inform risk 

management strategies and climate adaptation strategies.  

 Fish-environment interactions:  Salmon microarrays can yield important 

information about salmon fitness, life history strategies, behavior, and 

response to stress and changing environmental conditions. Monitoring tools 

could be developed for salmon and other species of biological and economic 

importance (e.g. including invasive species). Genomic screening could identify 

the basis of economically and biologically important traits (e.g., temperature 

tolerance, hypoxia tolerance), while the combination of biotelemetry tools such 

as POST (Pacific Ocean Shelf Tracking) acoustic arrays with genomics could help 

clarify poorly understood fish behavior (e.g. migration). 

 Technologies to reduce negative environmental impact:  Application of 

genomics and related technologies may reduce the potential negative 

environmental impacts.  For example, use of triploidy to produce sterile fish 

eliminates potential impact of escapees on wild fish. 

(4) Producing High Quality, Sustainable Food  

Aquaculture offers significant opportunities to meet predicted growth in demand for 

fish protein.  Genomics could improve aquaculture productivity and sustainability via: 
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 Stock enhancement and breeding:  Genomic tools (e.g. marker-assisted 

selected breeding for desired traits) could enable selection for commercially 

important traits such as disease resistance, rapid growth, a temperature 

tolerance and hypoxia resistance in wild and cultured species. Functional 

genomics strategies could resolve the molecular basis of fitness differences 

between hatchery and wild stocks and inform strategies to minimize risk to wild 

stocks and to address climate change, invasive species and other issues. 

 Production of high quality feeds: Genomics (ie. genomic microbial ecology, 

new yeast strains) has a role to play in the development of sustainable feeds 

that rely less on use of fishmeal and fish oil, or the development of innovations 

in feed or food processing. Genomics may also be used to assess fish response 

to alternative feeds 

 Assessing new aquaculture strategies: Atlantic salmon raised in net pens 

currently dominates BC’s aquaculture operations. The impact of alternative 

methods such as recirculation aquaculture systems (RAS) and diet alterations 

on fish health and productivity could be monitored with genomics to support 

novel aquaculture methods. Genomics could also be used to determine optimal 

fish densities that will not induce excessive stress on the reared animals.  

 Refining aquaculture operations: Genomic tools (including transcriptomics 

and epigenomics) can be used to study and maximize stock fitness to improve 

quality of the operations and the fish produced. 

 Traceability and sustainability:  Genomic tools could be developed to certify 

the identity and origin of wild and cultured species, which may enable 

differentiation in global markets by ensuring traceability and sustainability of 

BC fisheries products. 

 Development of new aquaculture species:  Genome sciences could support 

the evaluation and culture of new species in BC, opening up new markets (e.g. 

sturgeon meat and caviar production, sablefish, new applications for fish waste).  

Application of genomic tools and sequencing databases to potential new 

aquaculture species will enable selective breeding and prediction of success in 

culture environments while minimizing impacts on associated ecosystems and 

wild stocks. 

(5) Enhancing the Social License for BC’s Fisheries and 

Aquaculture Sector 

One of the most important applications of genomics and related sciences to BC’s 

fisheries and aquaculture sector relates to enhancing the sector’s social license (i.e. 

perceptions of citizens which can influence the extent to which they support or reject 

various fisheries and aquaculture activities).  Applied judiciously and in a transparent 

manner, genomics could help build the social license for BC’s fisheries and 

aquaculture sector in a number of important ways: 
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 Clarifying changes and risks in the sector for the public:  Genomics can 

help clarify why fish health and stock resilience varies over time and can 

identify new ways to address these issues.  There is a pressing need to ensure 

this promise is communicated to the public and other stakeholders to ensure 

this information is understood by all stakeholders so as to seed informed and 

productive discussions regarding the application of genomics in the sector. 

Public opposition to aquaculture operations in BC stems in large part from the 

perceived risks to wild fish stocks and associated aquatic environments. 

Genomics can be used to better characterize these issues and potentially 

minimize the associated risks.  This may in turn ease these concerns and 

enhance the likelihood that sustainable, safe expansion of aquaculture 

operations in BC will be accepted by the public and by regulators.   

 Evidence-driven fisheries policy, and regulation:  Stock assessment and 

fisheries management currently rely on imperfect models built on partial data.  

Genomic sciences can contribute new information rich data that may yield 

more precise tools for predicting fish behavior, discerning appropriate fisheries 

quotas, and balancing conservation with harvest opportunities. 

 Building new partnerships:  Genome sciences have the potential to yield 

benefits for industry, academia, government, First Nations and other citizens 

while protecting BC’s natural aquatic resources.  Careful articulation and 

quantification of these benefits will help build trust and new partnerships 

amongst these parties, enhancing the quality and likelihood of success of 

strategic changes in the fisheries and aquaculture sector. 

 

5.3 British Columbia’s Genomics-Based Leadership And Strengths
  

Genome BC was established in 2000, with the vision that genome sciences20 hold 

significant potential for providing solutions to the challenges facing societies, 

economies, and communities in BC.  Since that time, Genome BC has invested over 

$42M in 13 British Columbia-based genomic projects spanning discovery, applied and 

translational fisheries and aquaculture research (see Appendix 1) and the sector is 

poised to realize significant benefit from this investment.  

 

Genomics is increasingly being integrated into the work of DFO and Provincial 

Government scientists and regulators to improve the effectiveness of their operations. 

Scientists at DFO’s Pacific Biological Station in Nanaimo and in the West Vancouver 

Laboratory and in associated hatcheries have strategically developed expertise and 

                                                        
20 Genome sciences encompass genomics and related disciplines including transcriptomics, 

proteomics, metabolomics, metagenomics, systems biology and bioinformatics that together 

contribute new insights into the underlying biology of living things.   
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capabilities in biotechnology and genomics. The Genomics Research and 

Development Initiative (GRDI) and the Program for Aquaculture Regulatory Research 

(PARR) support much of this research. DFO also supports research in collaboration 

with industry through the Aquaculture Collaborative Research and Development 

Program (ACRDP) although funding under this program has been significantly scaled 

back in recent years. The 2011 DFO and Aquaculture Association of Canada’s bi-

annual aquaculture research and development review lists 220 current research 

projects of which 30 (14%) are genomics-focused21. 

 

In the ten years since Genome BC’s first investments in the sector, the landscape for 

fisheries and aquaculture research in BC has matured radically. The capacity and tools 

for genomic research in BC has increased exponentially and many important 

partnerships and collaborations have been formed.  The pipeline of discovery and 

applied research, seeded by Genome BC and others, is yielding deliverables being 

applied by government and industry end users, and is poised to further improve 

sector sustainability and productivity.  While much remains to be done, this strong 

track record, enabling infrastructure to support application and up-take of 

genomic tools, along with projected growth in demand for fisheries and 

aquaculture products makes a compelling case for strategic investment in new 

applications of genomics to BC’s fisheries and aquaculture sector. 

 

6 TOWARDS A GENOMICS STRATEGY FOR BC’S FISHERIES 
AND AQUACULTURE SECTOR 

6.1 Need for a Genomics Strategy 

A trio of drivers, namely global growth and demand seafood production sector and 

the needs for environmental sustainability are creating challenges and opportunities 

for BC’s fish & aquaculture sector.  In this sector, as in other natural resource sectors, 

the application of genomics has the potential to enable strong, competitive growth 

based on product quality and security, technological soundness, economic viability, 

environmental integrity and social license.  

 

Yet as genomics moves into the mainstream in this and other sectors it is becoming 

clear that navigating the way from laboratory research to end-user application is itself 

not without challenges. To help advance genomics along the research continuum to 

end-user application and delivery of concrete economic or social benefits a strategy 

for research and investment is required.  As part of its commitment to BC and its 

vision for the benefits of using genomics, Genome BC is leading development of a 

                                                        
21 Canadian Aquaculture R&D Review 2011 Association of Canada Special Publication 16 (2011). ISBN: 978-0-

9780943-5-5  http://www.dfo-mpo.gc.ca/science/enviro/aquaculture/rd2011/aquaculture-rd-2011-eng.pdf 
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genomics strategy to provide a framework for future investment and research to 

support sustainable development of BC’s fisheries and aquaculture sector.   

6.2 Designing a Genomics Strategy 

The strategy is being developed through consultation with stakeholders in BC’s 

fisheries and aquaculture sector and seeks to provide a roadmap to improve the 

productivity and sustainability of the sector through the increased application of 

genomics.  A number of factors will influence the success of the strategy and the 

degree to which genomics is taken up by the sector.  These factors have been 

considered in development of the strategy and will be critical to its implementation:  

 
Stakeholder Engagement 

Engagement and discussion with stakeholders is critical to developing a sound 

understanding of the opportunities and challenges in the sector, and the perspectives 

and motivations of different stakeholders.  Key sector stakeholders must be engaged 

to understand both the potential applications and end-users in the sector, but also 

those other actors who have an interest or role in translating particular genomic 

applications.  This understanding of stakeholders and user ‘needs’ (or ‘user pull’) will 

help prioritize areas for future investment and research by sector stakeholders.  

Stakeholder engagement is thus necessary for both problem ‘co-definition’ and ‘co-

development’ of an appropriate solution. 

 

Consultation with sector stakeholders identified five priority areas of importance for 

the application of genomics (Section 4.2): 

o Supporting Conservation and Population Preservation  

o Improving Fish and Aquatic Health 

o Producing High Quality, Sustainable Food  

o Supporting Environmental Integrity 

o Enhancing the Social License for BC’s Fisheries and Aquaculture Sector 

These priority areas should be reviewed and updated periodically to ensure they 

accurately reflect the needs and opportunities for the sector.  

Strategic Partnerships 

Successful application and uptake of genomics by end-users will require partnerships 

between key stakeholders along particular research-innovation-impact pathways.  

There is a need to seek and develop strategic partnerships to support both the 

generation of fundamental research and the application of genomics to sector needs.  

 
An Integrated Approach  

The genomics strategy should be consistent with the strategic priorities of 

stakeholders in the sector, and should take into account multi-sectoral issues and 
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expertise, use genomic and traditional sciences, and deal with infrastructure and 

human resource issues.  

 

Through active stakeholder engagement in development and design of the strategy, 

Genome BC has considered the strategic priorities of industry (private sector 

companies), DFO, BC Ministries and other public priorities communicated to them or 

publicly accessible.  Going forward, maintaining this alignment will be critical for 

success; strategies that align with the needs of key stakeholders will build goodwill 

and commitment, attract greater investment and collaboration, and yield greater, 

more broadly beneficial results.   

Education and Communication  

Adoption and acceptance of genomic applications in the sector should be facilitated 

by a communications and education strategy to increase sector and public knowledge 

about genome sciences and its potential in fisheries and aquaculture. To realize their 

promise of genomic applications in the sector, it is important to create a language and 

a forum where both the developers and providers of genome based tools and 

technologies can communicate effectively with existing and future stakeholders in the 

sector. 

Vision and Value for End-Users 

It is important that the strategy lays out a vision for the application of genomics in the 

sector and clearly articulates the social and/or economic value of these applications to 

stakeholders.  The strategy should be grounded in the sector realities and should 

prioritize research and investment opportunities to provide a focus for action of key 

stakeholders. In this sector, as in many natural resource sectors, a clear economic ‘win’ 

in the short term will do much to prove the value of genomics in the sector and 

catalyze further engagement and interest.  Appendix 2 provides a matrix of 

opportunities that outline the specific ways in which genomics can benefit the 

seafood sector in BC.  The matrix includes both near-term and longer-term 

opportunities. 

 

Near term 

These opportunities are likely to deliver tangible economic or societal benefit in the 

short term and will, in effect, serve to demonstrate the value of genomics to industry 

and end-user.  These projects typically will have (i) strong potential to deliver tangible, 

measurable economic or social impact in BC in the short or medium term, (ii) will be 

feasible given existing research capacity and (iii) will have the support and 

engagement of relevant stakeholders. Examples of near-term priorities might include: 

 Development of traceability tools and processes to confirm species/origin of 

individual stocks.  This will provide benefits in terms of food safety recalls and 
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can increase consumer confidence and expand markets (e.g. via a ‘Made in BC’ 

brand’) 

 Marker Assisted breeding to facilitate breeding for traits of economic 

importance such as disease resistance, better feed conversion, improved flesh 

quality. This will provide benefits from a reduction in losses to disease and 

economic benefits from the inherent improvement in productivity or improved 

product quality. 

 Broader integration of genomics into wild stock assessment/management 

practices to improve predictions and modeling of wild stocks, making better 

decisions regarding opening and closing of capture fisheries, helping 

companies manage their operations better and improving management and 

sustainability of wild stocks.  

 

Longer term 

These priorities aim to foster research and investment of a more longer-term or 

strategic nature. These are often, but not necessarily priorities whose impact will not 

be felt for 5-10 years, but are necessary to ensure the long-term sustainability and 

diversification of the sector.  These priorities typically include both generation of new 

basic scientific knowledge by academics (‘the push’) and research that is driven by 

end-users in the sector (‘the pull’). These projects will typically be (i) be of a strategic 

nature, designed to generate knowledge or build capacity that fills a gap or 

anticipated gap in the sector’s innovation landscape and (ii) build on and complement 

existing capacity and expertise in BC and (iii) be consistent with the vision for the 

sector.   Examples of long-term priorities might include: 

 Improve knowledge of biologically and economically important species in BC, 

including cumulative effects on these species, so as to improve productivity and 

sustainability of within these species.   

 Increasing value from sustainably managed harvests  

 Diversification to new aquaculture species/approaches (e.g. RAS) to provide 

new opportunities for the industry or to create opportunities for new industries 

(e.g. ornamental fishes,, i.e. aquaria trade). 

 Assessment of hatchery impacts on quality of wild fish to ensure fish produced 

from hatcheries can contribute productively to wild stocks, improving fitness 

and sustainability of these stocks 
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6.3 A Roadmap for Using Genomics to Position BC’s Fisheries 
and Aquaculture Sector for Success  

Realizing the vision of the genomics strategy will require successful translation of the 

vision into some tangible actions. We view the following as the essential steps most 

likely to advance BC’s fisheries and aquaculture sector and to help stakeholders 

realize the vision of the genomics strategy:  

o Develop a sector engagement plan that will (i) allow exchange and sharing of 

information regarding sector challenge and opportunities (ii) catalyze 

development of strategic partnerships to support application and update of 

genomics technologies (iii) bring into BC expertise or investment of a strategic 

nature to benefit the sector. 

o Develop a targeted communications and education strategy to further increase 

sector and public knowledge about genome sciences and its potential in 

fisheries and aquaculture.  Again, partnering with stakeholders for the agreed 

activities would strengthen the message and be more compelling.  

o Support research in the priority areas, ideally in partnership with end-users that 

will produce near-term impact for industry and fisheries managers.  The key 

here is for users to drive the development of the resulting products or 

processes or, at the very least, strongly support them.  Such projects could be 

part of Genome Canada’s Genomic Applications Partnership Program (GAPP) or 

Genome BC’s User Partnership Program (UPP).  Other relevant applied 

programs would be the Proof of Concept (POC) program and Strategic 

Opportunities Fund (SOF).   

o Develop longer-term priorities for genomics investments and developments to 

take account of those projects that need a longer period of time to show 

benefits. 

 

Taken together, these steps will give industrial, academic and government 

stakeholders the tools to propel BC’s fisheries and aquaculture sector to a sustainable 

international leadership position in the global market for fisheries-derived products 

and services. 
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Appendix 1: Genome BC Investments in Fisheries & 

Aquaculture Genomics 
Project Title Dates Primary 

Investigator

s 

Area Purpose of the 

Research 
Potential 

Application of 

the Research 

1. Genomics Research 
on Atlantic Salmon 
Project (GRASP) 

2001-
10-
01/20
05-12-
31 

Willie Davidson, 
Ben Koop 

Fish research Develop four new 
tools 
(linkage/physical 
maps and 
microarray 
resources) to 
improve 
understanding of 
salmon genomic 
and salmon 
biology.  

 Improve 
management of wild 
and farmed 
salmonids.  

2. Consortium for 
Genomic Research 
on All Salmonids 
Project (cGRASP) 

2006-
01-
01/20
10-03-
31 

Ben Koop, Willie 
Davidson, Stig 
Omholt 

Fish research Expand genomic 
resources 
(physical 
mapping and 
ESTs) for Atlantic 
salmon and 
rainbow trout, 
extend resources 
to brook char, 
northern pike and 
smelt and begin to 
apply tools in 
aquaculture/fishe
ries sector. 

Address questions 
of economic and 
social important to 
aquaculture, 
conservation and 
the environment in 
BC. 

3. Genomic Tools for 
Fisheries 
Management 
(FishMan Omics) 

2008-
07-
01/20
12-06-
30 

Kristi Miller-
Saunders 

Fisheries Understand the 
stressors that 
salmon are facing 
as they migrate 
between 
freshwater and 
saltwater 
environments 
that could 
negatively impact 
productivity 

Improved 
management of 
salmonids in various 
conditions. 

4. Genomics in Lice 
and Salmon (GiLS) 

2008-
10-
01/20
12-06-
30 

Willie Davidson, 
Simon Jones, 
Ben Koop, Grant 
Murray 

Aquaculture Understand at a 
genetic level the 
host-pathogen 
response during 
Pacific and Atlantic 
salmon genetic 
exposure to 
salmon lice, 
Lepeophtheirus 

Improved 
management  
(prevention and 
treatment) of 
potential infections. 
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salmoni 
s, 

5. Sablefish Genomics 2009-
01-
01/20
10-03-
31 

Ben Koop Fisheries Development of 
genetic resources 
for sablefish. 

Improved 
identification, 
conservation and 
management of wild 
stocks, and 
broodstock 
selection in 
aquaculture. 

6. Development of a 
Health Assessment 
Tool for Marine 
Mussels (Myt-OME) 

2009-
01-
01/20
11-06-
30 

Helen Gurney-
Smith, Stewart 
Johnson 

Environment  To combine 
genomics and 
ecological areas of 
research to 
significantly 
contribute towards 
assessments of 
shellfish health, 
with different 
environmental 
stressors, for use 
in both the 
environmental and 
aquaculture 
sectors. 

 Support work in 
understanding and 
ranking systems of 
environmental 
stressors of 
shellfish. 

7. International 
Cooperation Project 
to Sequence the 
Atlantic Salmon 
Genome (ICSASG) 

2009-
10-
29/20
13-10-
31 

Willie Davidson, 
Patricia Iturra, 
Inge Jonassen, 
Steve (Steven) 
Jones, Ben 
Koop, Sigbjorn 
Lien, Alejandro 
Maass, Stig 
Omholt, Rodrigo 
Vidal 

Basic research  Sequence and 
annotate the 
genome of the 
Atlantic salmon. 

 Various applications 
to support 
productivity and 
sustainability of 
farmed and wild 
salmonids. 

8. Population 
transcriptomics- 
harnessing next-
generation 
sequencing 
technologies for 
adaptive genetic 
marker discovery to 
inform studies in 
ecology, evolution 
and conservation 

2010-
10-
01/20
12-06-
30 

Michael Russello Fisheries  Identification of 
markers for 
adaptive genetic 
changes in 
kokanee stocks 

 Improved 
management of 
freshwater salmon 
in BC. 



Genome BC Sector Strategy for Fisheries and Aquaculture 

As at May 2014 
1 

9. Inventory and 
Assessment of 
Health Risk of 
Microbes in BC 

2012-
05-01/ 

Kristi Miller-
Saunders, Brian 
Riddell 

Fisheries Development of a 
novel multiplex 
panel to assess 
prevalence of 
microbes in 
salmon 
populations. 

 Improved 
management of BC’s 
wild and cultured 
salmon fisheries. 

10. Salmon Anaemia 
Virus Epidemic 
Reduction Strategy 
(SAVERS) 

2013-
01-
01/20
14-06-
30 

Andrew Bennet Aquaculture Develop and test 
chemotherapeutic 
agents to combat 
ISAV. 
 

Improved 
understanding of 
influenza salmon 
anaemia virus. 

11. Implementation of 
mussel genomics 
into wastewater 
management 
(H2OME) 

2013-
04-
01/20
13-09-
30 

Helen Gurney-
Smith, Stewart 
Johnson 

Environment To secure 
Intellectual 
Property (IP) 
protection of the 
marine mussel 
oligonucleotide 
microarray called 
MytOME, 
developed under a 
previous Genome 
BC collaboration, 
to facilitate 
product 
commercialization 
and collaboration. 

IP and know how 
ready to be 
developed into 
commercial test for 
environmental 
assessment of 
marine waters. 
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Appendix 2: Opportunities Matrix for BC’s Capture Fisheries sector  
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Appendix 3: Opportunities Matrix for BC’s Recreational Fisheries sector  
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Appendix 4: Opportunities Matrix for BC’s Aquaculture sector 
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