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Upper Columbia River steelhead 
Overall vulnerability—High (1% Moderate, 98% High, 1% Very high) 
Biological sensitivity—High (1% Moderate, 99% High) 
Climate exposure—High (99% High, 1% Very high) 
Adaptive capacity—Moderate (1.8) 
Data quality—84% of scores ≥ 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Life History Synopsis 
 The majority of adults from Upper Columbia River steelhead populations enter the 
Columbia River and migrate upstream from July through October, with the migration generally 
peaking in August and September.  All populations overwinter upstream from Priest Rapids and 
Rock Island Dams in the Columbia River or its major tributaries and complete migration the 
following spring.  Spawning tributaries are 800-900 km upstream from the river mouth, and 
spawning occurs from March through June.  Depending on spawn timing and temperature, fry 
emerge from the gravel in June and July, although emergence may be as late as September in 
upper elevation tributaries due to cool temperatures.  
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 Age at juvenile migration varies among populations in this DPS, and migration timing is 
generally correlated with elevation and annual stream temperatures.  Most juvenile migrants are 
age 2 and 3, although smolts ranging from age 1 to 7 have been observed (Busby et al. 1996). 

 Smolts migrate through the estuary relatively rapidly in late spring, with a very short 
window of exposure to estuarine habitat factors (Fresh et al. 2005, Weitkamp et al. 2015).  
However, avian predation imposes significant mortality on juvenile steelhead moving through 
the estuary (Evans et al. 2012, Evans et al. 2016).  Once in the ocean, Columbia River steelhead 
generally exhibit rapid westward movement and have an offshore marine distribution across the 
subarctic Pacific Ocean (Light et al. 1989, Daly et al. 2014, Myers 2018). 

Climate Effects on Abundance and Distribution   
 Overall sensitivity for the Upper Columbia Steelhead DPS was ranked high, in part 
because of a high score for the adult freshwater stage.  Populations experience peak summer 
temperatures during adult migration and pre-spawn holding (Wade et al. 2013).  Exposure to 
stream temperature change was also ranked high, indicating a high combined life stage 
vulnerability, and producing a high cumulative life cycle effects score.   

 Although detailed information on the ocean distribution of Columbia River steelhead is 
not available, past studies suggest that steelhead from Pacific coastal systems generally occur in 
the Gulf of Alaska and the subarctic waters south of the Alutian Islands (Light et al. 1989).   
Abdul-Aziz et al. (2011) developed spatially explicit representations of open ocean thermal 
habitat for steelhead.  They found that under a multimodel ensemble average of climate model 
outputs using the A1B emissions scenario, summer habitat area declined by 36% for the 2080s, 
with the largest habitat losses in the northeast Pacific Ocean.  Wintertime habitat area losses 
were 2%, with reductions at the southern end of the historical range largely offset by habitat area 
gains in the Bering Sea and Sea of Okhotsk. 

 Whether a general northward and westward displacement of the most frequently observed 
thermal open ocean habitat will have substantial impacts on the life-cycle, productivity, or 
spawning distribution of these steelhead is not known.  A recent study of smolt-to-adult survival 
trends found similarities in patterns of annual marine survival rate for steelhead stocks, with 
regional groupings for Puget Sound, British Columbia, and coastal Washington and Oregon. 
steelhead production (Kendall et al. 2017).  Such patterns suggest that marine/estuarine factors 
associated with the point of ocean entry may be a more important determinants of year class 
survival for steelhead than general conditions in the adult ocean range.   

 This DPS scored moderate to high in exposure to flooding, stream temperature, and 
summer water deficit. However, sensitivity of early life history and juvenile freshwater stage was 
rated low because stream temperature and flows are currently well within tolerance limits.  
Sensitivities were low to moderate for the estuary stage.   Exposure was ranked high for sea 
surface temperature, and low for exposure to ocean currents, upwelling, and sea level rise.  
Sensitivity ranked moderate for the marine stage. 
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Extrinsic Factors   
 All three of the extrinsic sensitivity factors scored high in Upper Columbia steelhead.  
This DPS is listed as threatened under the U.S. Endangered Species Act, similar to other interior 
Columbia steelhead, but it is at higher risk than other northwest steelhead and was in danger of 
extinction in the prior status review.  Spatial diversity is low because all extant populations are in 
a single population group.   

 Large-scale mitigation hatchery programs are operating in three of the four tributaries 
that sustain natural production in this DPS, with ongoing straying into a fourth tributary (Entiat).  
Hatchery proportions in natural spawning areas of the Wenatchee River have declined in recent 
years due to relative increases in natural production, changes in hatchery release levels and 
locations, and (possibly) changes in broodstock practices aimed at increasing natural 
characteristics.  Hatchery proportions in natural spawning areas remain very high in the Methow 
and Okanogan Rivers, although efforts to evaluate relative reproductive success, release, and 
broodstock strategies have been initiated.   

 Altered stream and riparian habitats, including loss of side-channel rearing areas, are key 
impacts affecting all populations, especially in downstream reaches.  Water withdrawals 
(especially in the Methow and Okanogan populations) result in reduced flows that impact 
spawning and rearing habitats and downstream migration and rearing corridors. 

Adaptive Capacity   
 The overall rating for adaptive capacity was moderate for Upper Columbia River 
steelhead.  There may be some latitude for shifting adult return and upstream migration timing to 
avoid peak late summer temperatures (Robards and Quinn 2002), but the consequences of such 
shifts in timing are not known.  The mid-to-lower reaches in each population are subject to 
annual high stream temperatures and summer water deficits, and there are limited opportunities 
to shift juvenile rearing patterns.  Anadromous O. mykiss may have some opportunities to expand 
summer rearing and overwintering to habitat areas upstream, but the amount of suitable habitat is 
limited compared to the potential loss of downstream reaches. 
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