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e(nvironmental) DNA



eDNA sampling 
technology to 
cover the salmon 
lifecycle
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Deeg et al. Environmental DNA 7.1 (2025): e70059.



Methods - Sample processing
• qPCR

• 16 Salmonids/fish
• 32 salmon infectious 

agents

• Metabarcoding 
• Fish
• Vertebrates
• Cephalopods
• Salmonids
• Rockfish
• Zooplankton

qPCR

Metabarcoding



Steelhead eDNA studies
Freshwater Nearshore Offshore

Deeg et al. Environmental DNA 7.1 (2025): e70059.



Offshore:
International Year of the Salmon 2022

• 101 stations -> ~2.2 million km2 @ 5m
• Metabarcoding
Deeg et al. ICES Journal of Marine Science (2025) fsaf104



IYS 2022
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Steelhead interactions
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NE Pacific winter communities



Steelhead catches
Trawl catches

Gillnet catches

Methodological catch Bias?



February 2022 February + March 2022

Steelhead eDNA 
detections show 
spatiotemporal 
pattern!

IYS 2022



Steelhead orient towards high 
productivity oceanic features

SLA = anticyclonic eddies!



Steelhead and the first spring blooms

Spring
Bloom



Steelhead migration 
models - 1989 

November -> February March -> June



Nearshore: West Coast Vancouver Island 
(WCVI) eDNA survey

• 5 Sounds
• 131 sites
• 856 sampling 

events
• 2023-2025
• qPCR 
• Metabarcoding
• Preliminary 

results



WCVI communities:
Barkley Sound

Steelhead
January 2024

Herring
April 2024

Opalescent
Squid

June 2024

California
Sealion

February 2024

Krill
June 2024

Dogfish
January 2024

Auks
February 2024

Tenacibaculum
maritimum

August 2024

Heterosigma
akashiwo
August 2024

X = Sampling site  without detection ;            = Sampling site with detection (scaled)



WCVI communities by eDNA

Non-metric multidimensional scaling of WCVI communities 



Steelhead detections



Steelhead 
nearshore 
associations Atlantic

Salmon
Aquaculture



Invertebrate prey (eDNA index)

Smolt predators (eDNA index)

Harmful algae (eDNA index)

Pathogens (RIAB)

Barkley Sound habitat:
Outmigration window (Apr -> Jun)

Alberni Inlet Junction Passage Deer Group Broken Group

Sampling locations



Barkley Sound habitat: 
Winter (Nov -> Feb)

Herring (eDNA index)

Predators of
Juveniles  (eDNA index) 

Alberni Inlet Junction Passage Deer Group Broken Group

Pathogens (RIAB)

Sampling locations

Harmful algae (eDNA index)
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