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Abstract
The Northeast Pacific Ocean has been anomalously warm for the last 10+ years. Juvenile steelhead (Oncorhynchus mykiss) enter the ocean in spring and early summer from the Columbia River and coastal rivers, including several populations listed under the US Endangered Species Act. Sea surface temperatures (SST) in the region have almost continually been above average since 2014, and much of the extensive juvenile steelhead marine range has been in marine heatwave (MHW) conditions during this period. Columbia River steelhead and salmon that outmigrated as juveniles into the ocean between 2014 and 2023 have returned as adults in some of the lowest numbers observed in the last 26 years, with significant negative correlations between adult returns and elevated SST during juvenile outmigration. Since 1998, NOAA/OSU’s Juvenile Salmon Ocean Ecosystem Survey (JSOES) has sampled juvenile steelhead and salmon during their early marine outmigration, and NOAA/OSU’s Newport Hydrographic Line (NHL) survey has quantified an index of steelhead and juvenile salmon prey biomass and community composition. Juvenile steelhead sampled in the ocean have had significantly lower body condition when ocean conditions were warmer, and when the prey biomass index was lower. Because optimal temperature for growth is dependent on feeding rate, reduced prey availability combined with warmer temperatures likely limits growth, suggesting prolonged exposure to size-selective predation. Returns of adult steelhead to the Columbia River, based on counts at Bonneville Dam, were also significantly correlated with prey community composition during juvenile ocean entry. Our findings suggest that juvenile steelhead and salmon that enter anomalously warm ocean conditions experience reduced prey availability, altered prey community composition, and lower growth, which were associated with lower subsequent adult returns. 


