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AQUACULTURE AS A 

SOURCE OF PROTEIN 



ATLANTIC SALMON RELEASES 

1905 – 1935 

1995 - 2005 

8,000,000 deliberately released in BC 

667,000 escapes from WA net pens 

•1951 – 1981: WA Dept. Fisheries released approximately 76,000 smolts in an effort to 
establish naturally spawning populations. All attempts failed  
•1972: First Atlantic salmon farm on the Pacific Coast established by NOAA at 
Manchester  
•1982: Atlantic salmon farms in Washington large enough to be economically viable  
•1996: 107,000 Atlantic salmon escape net-pen  
•1997: 369,000 Atlantic salmon escape net-pen  
•1999: 115,000 Atlantic salmon escape net-pen  
•2016: Cooke Aquaculture purchases Icicle Seafoods and runs existing net-pens as Cooke 
Aquaculture Pacific  
•August 2017: 160,000 Atlantic salmon escape Cypress #2 net-pen  

Warheit briefing to WDFW Commission, 12/9/2017 



ATLANTIC SALMON DETECTIONS 
Time Survey Type(s) #  Detected 

2003 – 2008 Snorkel surveys in 35 rivers 152 (all but 3 from below 

Scatter Creek) 

December 2008 Fishermen (commercial & recreational) 3 

May – December 2008 Foot surveys (n = 24) 0 

May – December 2008 Snorkel & electrofishing surveys (93 in 26 rivers) 0 

• In the August 2017 Cypress Island netpen 

collapse, >200,000 (out of 305,000) fish were 

unaccounted. 

• As of November 2018, 1965 have been 

captured by recreational & commercial 

fisheries. 



• Colonization 

• Competition 

• Hybridization 

• Predation 

• Disease Transfer 



• Colonization: no evidence of successful spawning 

• Competition: no observations of eating fish or eggs, 

empty stomachs 

• Hybridization: difficult under lab conditions, sterile 

offspring 

• Predation: no evidence in freshwater, limited 

evidence in seawater 

• Disease Transfer: no evidence of transfer, all detected 

pathogens are endemic to NW 

ATLANTIC SALMON RISKS 



Warheit briefing to WDFW Commission, 12/9/2017 



INFECTIOUS HEMATOPOIETIC NECROSIS VIRUS (IHNV) 

• Regulated pathogen – required 

testing prior to any transport 

• Sockeye, rainbow, steelhead, 

Chinook most affected species 

• Wide geographic distribution - Puget 

Sound, Columbia River, WA coast 

• 2012 outbreak at Bainbridge Island 

(Rich Passage) farm 

• Most likely transmitted from free-

ranging sockeye to Atlantic salmon 



INFECTIOUS SALMON ANEMIA VIRUS (ISAV) 

• Regulated pathogen – required testing 

prior to any transport 

• Severe disease in Atlantic salmon in 

Atlantic states 

• 2011 claim of ISAV detection in BC Pacific 

salmon 

• Senator Cantwell: survey of Pacific 

salmon for ISAV 



• Multi-agency (USDA, WDFW, ADF&G, 

NWIFC, USFWS, USGS, NOAA) 

• 3.5 years of sampling 

• ~5,000 fish, 5 species of Pacific salmon + 

steelhead + Atlantic salmon + herring 

• ZERO (0) detections of ISAV 

INFECTIOUS SALMON ANEMIA VIRUS (ISAV) 



ISAV MOLECULAR BIOLOGY 

HPR0 

HPR-deleted 

OIE Findings 

• HPR-deleted causes acute disease 

• HPR0 does not cause acute disease 

• HPR0 causes transient subclinical 

infection 

• No evidence for infection or replication in 

species other than Atlantic salmon 

• Most likely HPR-deleted derived from 

HPR0 

• Both variants are reportable by OIE  

OIE = World Organisation for Animal Heath 



PISCINE ORTHOREOVIRUS VIRUS (PRV) 

• Associated with disease in farmed Norwegian 

salmon, Heart-Skeletal Muscle Inflammation 

(HSMI) 

• HSMI not reported in any wild salmonids 

• PRV genetic material in wild & cultured Pacific 

salmon, but no HSMI 

• PRV genetic material present in Pacific NW salmon 

BEFORE Atlantic salmon aquaculture (1977) 

• Presence of PRV genetic material is insufficient 

evidence for HSMI 

PLoS One. 2017 Aug 25;12(8):e0183781. 

doi: 10.1371/journal.pone.0183781. 

https://www.ncbi.nlm.nih.gov/pubmed/28841684


PISCINE ORTHOREOVIRUS VIRUS (PRV) 

Purcell et al. 2017. J. 

Fish Dis. 42:347. 



PISCINE ORTHOREOVIRUS VIRUS (PRV) 

PRV-1 

1a Norwegian & BC Atlantic salmon 

 WA & AK Pacific salmonids 

 Chilean farmed coho 

 

1b Chilean Atlantic salmon 

 Chilean farmed coho 

 

PRV-2 Japanese farmed coho 

 

PRV-3 Chilean farmed coho 

  Norwegian farmed rainbow trout 

Icelandic strain 

Did not match existing PRV-1 

WDFW now includes PRV testing 



WHAT ARE THE CANADIANS DOING? 

• Active research on 

impacts of aquaculture 

• Regular monitoring 

(audits) of farms for fish 

health 

• Formal risk 

assessments -> policy 

documents 


