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Issue Synopsis 

 

A large proportion of wild steelhead from the John Day, Walla Walla, and Tucannon populations 

are detected upstream of their natal stream.  A majority of wandering steelhead are observed in the 

Snake River, except for the Yakima population which predominately utilize the upper Columbia 

River.  Preliminary analysis of prespawn downstream passage in the both the Upper Columbia and 

Snake River suggest a large proportion of steelhead are not able to successfully migrate 

downstream to their natal stream.  The large relative difference in successful downstream migrants 

in the Snake River could be causing negative impacts to overall productivity and is cause for 

immediate concern. Using the mean proportion of fish detected in the natal streams, the estimated 

proportion of returning adult wild steelhead that did not contribute to their respective populations 

was relatively low for fish that wandered into the upper Columbia compared to the Snake River.  

Additional analysis and research is needed in the Snake River to verify this preliminary finding.  

While the ultimate fate of steelhead that were not detected in their natal stream is unknown (e.g., 

mortality or spawned in non-natal stream), these fish represent a potentially large component of 

their respective populations.    

 

 
Background 

 

Over the last several years an increase in juvenile PIT tagging efforts throughout the Columbia 
Basin has subsequently lead to observations of complex adult steelhead migration patterns.  These 
migrations patterns generally involve fish from the mid-Columbia and Snake River ESUs migrating 
upstream of their natal streams.  The working hypotheses for this migration pattern are 1) a thermal 
regulatory behavioral response of individuals seeking of cool water refugia when natal stream water 
temperatures are higher than optimal conditions which could negatively impact survival, and 2) 
individuals seeking natural stream flow conditions (i.e. away from warmer low velocity water 
associated with Dam pools).  Summarizing PIT tag detections of wild steelhead at Priest Rapids 
Dam (Upper Columbia) and Ice Harbor and Lower Granite dams (Snake) over the last three years 
suggest that populations from the mid-Columbia and all Snake River ESUs seek refuge in the upper 
Columbia (Figure 1), while steelhead from the John Day and Walla Walla (upstream Ice Harbor 
Dam) are the dominant populations that seek refuge in the Snake River (Figure 2).  However, 
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approximately half of these fish also ascend Lower Granite Dam where the Tucannon population 
also becomes a dominant population seeking refuge (Figure 3). Hatchery steelhead also exhibit this 
behavior, but were not included in this analysis due to potential biases associated with differential 
harvest rates. Steelhead exhibiting this behavior are not thought to be strays, as a majority are 
subsequently detected at downstream locations prior to spawning (i.e., returning to their natal 
stream) and should therefore be termed as “wanderers”.   
 
Steelhead wanderers utilize the upper Columbia and Snake River as cool water refugia at slightly 
different times and duration (Table 1).  Steelhead are generally detected at Priest Rapids Dam 
earlier in the year than in the Snake River and reside upstream of Priest Rapids Dam for a shorter 
duration.  Because the duration of steelhead that wander into the Snake River extends into the 
spawning period, it is possible and likely that some downstream detections of steelhead include post 
spawning fish (i.e., kelts).  Inclusion of kelts in this analysis would result in a positive bias.  Hence, 
the true proportion of pre-spawning steelhead that successfully migrated downstream to spawn in 
their natal stream may be lower than that reported in this analysis. Furthermore, the duration 
wandering steelhead in the Snake River is also positively biased because fish were detected in their 
natal streams (i.e., after a successful downstream migration) where steelhead wandering into the 
upper Columbia were recaptured both in their natal stream and in route to their natal stream (i.e., 
Ice Harbor Dam).  Only 13% of the steelhead wandering in the Snake River were detected before 1 
January suggesting most fish remained in the Snake River throughout the winter. 
 

 
 
Figure 1.  Number of PIT tagged wild steelhead detected at Priest Rapids Dam from populations 
downstream of Priest Rapids Dam, 2009 – 2011. 
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Figure 2.  Number of PIT tagged wild steelhead detected at Ice Harbor Dam from populations 
downstream of Ice Harbor Dam, 2009 – 2011. 

 
Figure 3.  Number of PIT tagged wild steelhead detected at Lower Granite Dam from populations 
downstream of Lower Granite Dam, 2009 – 2011. 
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Table 1.  Migration dates and duration of wandering wild steelhead in the Upper Columbia and 
Snake Rivers, 2009 – 2011. 

 
Upper Columbia Snake 

Upstream migration 
            Median 15-Aug 16-Sep 

          Mean 13-Aug 12-Aug 
Downstream migration 

            Median 11-Nov 25-Apr 
          Mean 14-Dec 4- Apr 
Number of days 

            Median 88 199 
          Mean 123 232 

 
The proportion of wild steelhead wanderers that were subsequently detected in or migrating to their 
natal stream was assessed based on PIT tag detections (Table 2).  The complete PIT tag detection 
history of each steelhead was assessed to determine the number of dams each fish was required pass 
in route to their natal stream.  In the upper Columbia, no PIT tag detection is available at Wanapum 
Dam (i.e., next dam after Priest Rapids).  Hence, some fish detected only at Priest Rapids Dam may 
have also ascended Wanapum Dam.  In the Snake River, no PIT tag detection is available in the 
adult ladders at Lower Monumental or Little Goose Dam.  However, PIT tag detection is present in 
juvenile bypasses.  Fish detected in a juvenile bypass either Lower Monumental or Little Goose 
Dam, but not at Lower Granite Dam was assumed to have ascended that respective dam.    
  
Table 2.  Locations based on population used to assess downstream passage to natal streams. 
Region Upstream Location Population(s) Recapture location 
Upper Columbia Priest Rapids Dam Snake River Ice Harbor Dam 
  John Day John Day River instream arrays 
  Umatilla  Three Mile Falls 
  Yakima Prosser Dam 
  Walla Walla Walla River instream arrays 
Snake River Ice Harbor Dam John Day John Day River instream arrays 
  Walla Walla Walla River instream arrays 
  Methow Priest Rapids Dam 
  Umatilla  Three Mile Falls 
  Yakima Prosser Dam 
 Lower Granite Dam Tucannon  Tucannon River instream arrays or trap 
 
Downstream passage was negatively related to the number of dams in both the Upper Columbia and 
Snake River (Figure 4).  While the relationship among dams within each region was similar the 
slope in the Snake River was greater and overall there was a large difference in the relative 
downstream passage rates.  In general, wild steelhead that sought refuge in the upper Columbia 
were three times more likely to be detected in or in route to its natal stream than fish that sought 
refuge in the Snake River.  Variation across the three years examined was low for both the Upper 
Columbia and Snake River (Figure 5).  Because the majority of wanderers in the Snake River were 
recaptured on instream arrays in the John Day, Walla Walla, and Tucannon rivers the proportion of 
fish detected may be negatively biased (< 100% detection efficiency) compared to more traditional 
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recapture locations like at a dam (~ 100% detection efficiency).  To evaluate potential bias, 
comparisons were made at the population level based on recapture method (Figure 6).  Populations 
that required fish to be detected at an instream PIT tag array had similar recapture rates as those 
detected at dams.  Walla Walla steelhead had slightly higher rates than other populations because a 
greater proportion of fish ascended a single dam (i.e., Ice Harbor or Priest Rapids).     
 
In summary, a large proportion of wild steelhead from the John Day, Walla Walla, and Tucannon 
populations are detected upstream of their natal stream (Table 3).  A majority of wandering 
steelhead are observed in the Snake River, except for the Yakima population which predominately 
utilize the upper Columbia River.  Preliminary analysis of prespawn downstream passage in the 
both the Upper Columbia and Snake River suggest a large proportion of steelhead are not able to 
successfully migrate downstream to their natal stream.  The large relative difference in successful 
downstream migrants in the Snake River is cause for immediate concern. Using the mean 
proportion of fish detected in the natal streams (See Figure 5), the estimated proportion of returning 
adult wild steelhead that did not contribute to their respective populations was relatively low for 
fish that wandered into the upper Columbia compared to the Snake River (Table 4).  Additional 
analysis and research should be directed at the Snake River.  While the ultimate fate of steelhead 
that were not detected in their natal stream is unknown (e.g., mortality or spawned in non-natal 
stream), these fish represent a potentially large component of their respective populations.     
    

 
Figure 4.  Relationship between the number of dams required for downstream passage to natal 
streams and the proportion detected in or in route to their natal stream, 2009 - 2011.  
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Figure 5.  Annual proportion of steelhead wanderers detected in or in route to natal streams. 

 
Figure 6.  Comparison of the proportion of fish recaptured for populations based on different 
recapture methods (Instream array = John Day, Walla Walla, and Tucannon; Dams = Other). 
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Table 3. The mean proportion of PIT tagged wild steelhead detected upstream of the natal stream 
and the geographic area used by wandering wild steelhead, 2009 - 2011.   

Population Upstream of 
natal river  Geographic area  

Middle Columbia1 Upper Columbia Snake 
John Day 63%  38% 2% 24% 
Walla Walla 49%  0% 4% 45% 
Yakima 15%  0% 10% 5% 
Tucannon 67%  0% 4% 63% 

1 Fish may use the mainstem Columbia River or tributaries  
 
Table 4. The estimated mean proportion of PIT tagged wild steelhead that failed to return to their 
respective populations, 2009 – 2011.   

Population Upper Columbia Snake 
John Day 1% 18% 

Walla Walla 1% 35% 
Yakima 3% 4% 

Tucannon 1% 48% 
 

 

Management Implications 

 
Global climate change – Increasing stream water temperatures will likely result in an increase 
steelhead seeking cool water refugia. If this behavioral response to warm water temperatures results 
in a disproportionate net loss of spawning adults, population viability may decrease at a faster than 
anticipated rate.   
 
Status and trend monitoring – Monitoring programs currently exist in the upper Snake and upper 
Columbia rivers that rely on dam counts of steelhead.  Uncertainty in the number of steelhead 
wanderers at each respective location(s) will increase uncertainty in population specific abundance 
estimates.      
 
Genetic monitoring – Fish that for whatever reason that are unable to return to their natal streams 
may die in route or simply be forced to spawn in non-natal streams (i.e., strays).  A large or 
increasing number of strays in any given population may alter genetic composition of the 
population and could decrease the overall productivity of the population.  
 
Recovery of the mid-Columbia ESU – This ESU has a high probability of achieving recovery 
goals despite the potential loss of spawners associated with wandering.  If downstream passage in 
the Snake River was improved to a level at least equal to that observed in the upper Columbia, all 
populations in the mid-Columbia would benefit from an increase in abundance that may be at a 
sufficient level for recovery.   
 
Tucannon River population – Unlike all other populations in the Snake River, the apparent 
inability of steelhead to return to their stream poses double the risk to the Tucannon population.  
During the years examined, 62% of the Tucannon steelhead that were detected at Ice Harbor Dam 
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did not return to spawn in the Tucannon River (J. Bumgarner, WDFW, unpub. data).  The 
Tucannon population is affected not only from a loss of potential spawners to populations upstream 
of Lower Granite Dam, but because it is the only significant steelhead spawning river between 
Lower Monumental and Little Goose Dam, any and all steelhead from downstream populations that 
are unable to return to their natal stream before spawning may spawn in the Tucannon River (Figure 
7).  Data from this analysis suggest fish from the Walla Walla, Deschutes, John Day, and Yakima 
populations (downriver of the Tucannon River) entered the Tucannon River during the typical 
spawning period. A higher than natural stray rate of wild steelhead into the Tucannon population 
could be causing negative impacts on the overall productivity of the Tucannon River steelhead 
population.    
 

 
Figure 7.  PIT tag detections of wild origin summer steelhead by river of origin that spawned in the 
Tucannon River, 2009-2011 (N=59).   
 
Recommendations for Next Steps 

 
Below is a preliminary list of research questions/topics that should be investigated to better 
understand the potential impacts to listed steelhead populations. 
 
Quantify the annual abundance of wandering steelhead – This analysis did not attempt to 
quantify the number of wandering steelhead from each population.  PIT tagged steelhead may not 
represent the entire population for various reasons and the rate at which fish are PIT tagged is not 
similar across populations.  Population specific abundance estimates of wandering steelhead would 
better inform managers the extent of this behavior.  A retrospective analysis should also indicate if 
this behavior is increasing through time. 
 
Determine dam specific downstream passage routes and survival estimates – Snake River dams 
have multiple passage routes (i.e., ladders, juvenile bypass, spillways, and turbines) that likely 
differ in passage efficiency and survival. Identification of which passage route(s) or hydroelectric 
project(s) is impeded downstream passage would assist in prioritizing potential corrective actions.  
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Estimate the number of steelhead that could potential spawn in non-natal streams – Status and 
trend monitoring programs must estimate the number of stray steelhead (wild and hatchery) that 
spawned on an annual basis.  Adjusting wild population abundance may also result in lower 
productivity estimates (i.e., fewer recruits than previously estimated). 
 
Compare and contrast hydro project operations in the upper Columbia and Snake rivers – 
Mechanisms responsible for the large differences in downstream passage rates must be identified 
and corrected.  All hydroelectric projects in the Snake River have adult ladders and juvenile bypass 
routes it is unknown to what extent these passage routes are accessible for steelhead during the 
period from November to March.  Furthermore, PIT tag detectors in the adult ladders at Lower 
Monumental and Little Goose Dam would provide additional information at a project level.   


