
Potential FCRPS Impacts To Oregon’s Middle Columbia River Steelhead Populations 
Resulting From Adult Entrapment Above Mainstem Columbia River Dams 

Carmichael, Ruzycki, Tatum, Feb 2012 

 

Returning adult summer steelhead from John Day Basin and Umatilla River populations may be 
experiencing significant spawner recruitment losses due to entrapment above mainstem 
Columbia and Snake River dams that are upstream of natal tributary confluences within the 
Columbia River.  Given the high degree of variability and low smolt to adult survival rates in 
some years a relatively small decrease in the survival of adults as they migrate through the 
Columbia River to return to spawning grounds can pose a significant threat to recovery of the 
Mid-Columbia River steelhead DPS. 

Since 2001, The Oregon Department of Fish and Wildlife (ODFW) has been PIT tagging 
juvenile steelhead migrating out the John Day River to provide migration and smolt to adult 
survival rate estimates. By 2005, it became apparent that over half of John Day adult steelhead 
were bypassing the mouth of the John Day River, continuing at least 71 miles upstream, and 
passing over McNary Dam between July and November.  It wasn’t until 2007, when detection 
antennas were installed in the John Day, that we had some capability to determine if these fish 
were able to fall back and return to the John Day to spawn.  Similarly, we have PIT tagged 
natural origin smolts in the Umatilla River during the same time period and have observed 
similar behavior. 

Since 2005, a mean of 52% of the John Day River PIT tagged adult steelhead that passed over 
Bonneville Dam bypassed the John Day River and passed above McNary Dam. This rate is much 
greater than the rates observed for other populations of Mid-Columbia steelhead. For example, 
one percent of Deschutes River basin Trout Creek origin adults ascend McNary Dam and only 
8% of Fifteenmile Creek adults are detected there. The percentage of Umatilla River adults that 
pass above McNary Dam is imtermediate at 37%, despite the fact that the mouth of the Umatilla 
River is just 3 miles downstream of McNary Dam. 

Although there is considerable uncertainty about the observation efficiency of the John Day adult 
PIT tag array, using the data that are available in the John Day River, we can subsequently 
account for only 50% of the adults that previously passed above McNary Dam. These fish 
migrated back downstream over McNary Dam after wintering somewhere upstream in the 
Columbia River basin. We can also account for an additional 25% of the adults that passed above 
McNary Dam further upstream as they ascended Snake River Dams. Most of these fish are never 
detected again and are presumed to attempt spawning somewhere in the Snake River basin.   

We do not have detection information for the remaining adults that passed over McNary Dam so 
we do not know their ultimate fate. We assume many attempt to return downstream to the John 



Day River during winter and spring.  Spill at McNary is terminated on August 31 and not 
resumed until April, forcing downstream migrating steelhead to pass via turbines or the juvenile 
bypass diversion.  A quantitative evaluation of downstream passage at McNary Dam can’t be 
conducted with PIT tags because the PIT tag detection system in the juvenile bypass is not 
operated from late fall through March. 

We are uncertain why these adults are exibiting this behavior. Flow and temperature conditions 
in both the John Day River and the Umatilla River are poor in the early fall as adults arrive at 
these locations during upstream migration.  We hypothesize that these adults are seeking free 
flowing river reaches for overwintering and this type of habitat is not available in the resevoir 
reaches of the Columbia River.  To reach habitat with free flowing conditions in the mainstem 
Columbia River adults must migrate to the Hanford Reach or to the Snake River above Lower 
Granite Dam.  

Many uncertainties remain including: What level of mortality occurs at the hydrosystem facilities 
as fish try to migrate back dowmstream to the John Day and Umatilla rivers?  Does the increased 
bioenergetic cost of migration decrease reproductive fitness of steelhead that do successfully fall 
back and return to the spawning grounds?  What opportunities are available to provide safer 
downstream passage of adult steelhead at Columbia River Dams?  What is the fate of the fish 
that remain above the dams and if they spawn are they affecting the genetic structure of other 
natural populations?  What level of phenotypic selection is this mortality exerting on the 
populations and how is that selection and mortality influencing viability?    

The loss of these adults from Oregon’s Mid-C steelhead populations is likely a significant factor 
limiting viabilty. The current FCRPS BiOP does not acknowledge this potential significant 
hydrosystem mortality factor, which may be greater than the juvenile impacts. 


