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• Widespread declines in Columbia River 
steelhead occurred following anomalously warm 
temperatures during the 2014-2016 marine 
heatwave (warm “Blob”).1,2

• Juvenile steelhead appear sensitive to changes 
in temperature during their early marine 
residence.3

• Warm conditions may influence juvenile 
steelhead foraging and body condition.

• Thermal effects on juvenile steelhead food 
consumption, prey quality, and growth during 
the early marine residence can be quantified 
using bioenergetics models.4
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1.) Determine shifts in steelhead diet composition   
in warm, cold, and neutral ocean years.
2.) Explore variability in body condition across 
different temperature conditions. 
3.) Capture bioenergetic variability in juvenile 
steelhead weight given shifts in temperature and 
prey characteristics during warm and cold ocean 
years.
4.) Examine specific growth of juvenile steelhead 
across different ocean temperatures and prey 
characteristics using bioenergetics models.
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May diet composition by percentage of prey 
weight varied across years. Fish prey is shown in 
color, invertebrate prey in black and white. 

Juvenile steelhead consumed different 
prey communities in warm, cold, and 
neutral years.  Rockfish and insects 
dominated steelhead prey in warm years. 
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Juvenile steelhead length-weight condition 
residuals for warm, cold, and neutral ocean years.  
Juvenile steelhead body condition tended to be 
poorer in warmer years. 

◀ Simulated 
steelhead weight 
from first 12 ocean 
days under variable 
temperature, 
consumption rate, 
and prey quality 
scenarios.  
Differences in weight 
occurred by the end 
of  Day 1. 

Simulated     ▶
steelhead Specific 
Growth Rate at 
temperature for 
different consumption 
rate and prey quality 
scenarios.  
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1.) Juvenile steelhead diet composition varied 
between years. It was dominated by rockfish and 
insects in warm years and polychaetes in cold years.
2.) Juvenile steelhead body condition was poorer and 
fish were larger in warmer ocean years. 
3.) Differences in juvenile steelhead weight occurred 
by the end of the first ocean day for different 
temperature, prey quality, and consumption rate 
scenarios in a bioenergetics model. Weight gain was 
most rapid in cold years at maximum consumption 
rates. 
4.) Specific Growth Rate was highest at lower 
temperatures and in scenarios with higher 
consumption rates and elevated prey quality. 

1.)  Juvenile steelhead were 
captured in the ocean in May 
BPA surveys from 2001-2016.3

2.) Diet and condition were 
assessed using stomach content 
analysis & condition residuals.2

3.) Weight and specific growth 
during first 12 days of ocean 
residence were assessed with 
bioenergetics models.5,6 Prey 
quality was elevated by 30% in 
cool years and consumption rate 
and temperature varied.7,8

• Elucidating patterns in diet composition and 
condition can help inform juvenile steelhead 
survival and management in future warm ocean 
years.

• Establishing growth trajectories for the first few 
weeks of ocean residence can illustrate the 
importance of the marine environment in 
driving size and condition differences between 
warm and cold years. 

Management Implications


