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Contaminants reveal spatial segregation of sub-adult 
Chinook salmon residing and feeding in Puget Sound

Adult salmon accumulate most of their body burdens of persistent organic 
pollutants (POPs) while feeding in marine habitats, where they also acquire 
most of their body mass  Although the majority of Chinook salmon originating 
from Puget Sound migrate to the Pacific Ocean to feed and grow, approximately 
one third reside in the Salish Sea for much of their marine rearing phase 
(Chamberlin et al , 2011; O’Neill & West, 2009)  Here, they are exposed to POPs 
through their diet, including Pacific herring and other pelagic fishes, which 
are highly contaminated in Puget Sound (West et al , 2008, 2011)  Resident 
Chinook salmon are targeted by recreational anglers, potentially putting these 
fishermen at increased risk of contaminant exposure  In addition, Chinook are 
the primary food source of the Southern Resident Killer Whales (SRKWs), and 
thus a major source of toxic chemicals to these endangered whales (Cullon et al , 
2009; Mongillo et al , 2016; O’Neill & West, 2009)  The objectives of this study 
were to determine whether contaminant concentrations in resident Chinook 
varied among marine basins and whether anglers targeting these salmon are at 
risk of contaminant exposure 

We measured POPs in resident Chinook salmon collected from various WDFW 
Marine Areas (MAs), roughly representative of Puget Sound basins, in the late 
fall, winter, and spring of 2016 and 2017, outside the typical migration timing for 
ocean-returning adults  Chinook samples were donated by anglers participating 
in fishing derbies or collected from a test fishery  Skinless muscle tissue was 
collected from behind the fish’s head and analyzed for PCBs, polybrominated 
diphenyl ethers (PBDEs), and dichlorodiphenyltrichloroethanes (DDTs) 

Contaminant concentrations and patterns in Chinook salmon varied by marine 
basin: PCBs and PBDEs were lowest in fish caught in the Strait of Juan de Fuca 
(SJF) and the San Juan Islands (SJIs) (MAs 6 & 7), intermediate in fish caught 
further into Puget Sound, south and east of Admiralty Inlet (MAs 9/10, 12, 
8-1, 8-2,) and highest in fish caught in the South Basin (MA 13), furthest from
the ocean (Figure)  Concentrations of DDTs did not vary significantly among
basins  Additionally, Chinook had distinct contaminant fingerprints associated
with their catch locations (data not shown), indicating segregated populations
with limited marine feeding distributions  Our results are consistent with
acoustic telemetry studies that documented a high degree of basin fidelity with
limited movements between resident Chinook caught and tagged in the SJIs
and the Central Basin (Arostegui et al , 2017; Kagley et al , 2017) 

People (and SRKWs and other top-level predators) consuming resident 
Chinook salmon caught in the SJIs and the SJF will be exposed to lower PCB 
and PBDE levels than those consuming fish from other areas of Puget Sound  
However, concentrations of PCBs in virtually all fish from all basins exceeded 
the Washington Department of Health’s (DOH) PCB screening value for 
human health (23 ng/g)  In contrast, PBDEs and DDTs in fish in all basins 
were well below the human health screening values  Data from this study will 
be used by DOH to provide basin-specific fish consumption advice to protect 
human health in Puget Sound 

■ Polychlorinated biphenyls (PCBs) in resident
Chinook salmon exceeded the DOH screening
level for human consumption in all Puget
Sound basins and were highest in South Basin 

■ Chinook salmon have distinct contaminant
patterns associated with catch locations,
indicating segregated populations
with limited feeding distributions 
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Concentrations of a) PCBs, b) PBDEs and c) DDTs (ng/g wet weight) 
measured in muscle tissue from Chinook salmon collected in eight 
WDFW Marine Areas (MAs). Similar letters signify MAs with no 
significant difference (p > 0.05). Puget Sound basins are circled with 
a dotted line and yellow triangles indicate where the Chinook salmon 
were landed during the fishing derbies and test fishery.
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